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Sampling and Analysis Plan



19.4 Ground Water Contamination (40 CFR 270.14 (¢ ) (4))

PZ-1 was completed using 2" PVC, screw thread casing on 10-19-87 and is
29 feet deep with a 0.01" screened interval between 16 to 26 feet. PZ-1 top portion
of the casing was split, possibly during the pre-closure activities. February 1992
records indicated contamination to PZ-1 from the surface. Roberts/Schomick &
Associates, Inc. (RSA) responded to the release and removed all contaminates from
PZ-1 and the surrounding surface. Fluids were recycled into the wood preserving
process. In accordance with 40 CFR 265.93 (d)(7), the Oklahoma State Department
of Health (OSDH) (August 13, 1992) approved RSA Groundwater Assessment
Technical Workplan.

After approval from DEQ and Oklahoma Water Resources (OWRB), PZ-1
casing was filled with bentonite pellets to 10 feet and cement grout to 2 feet below
the land surface and the remaining 2 feet to the land surface backfilled with
compacted uncontaminated soil during February 15, 1995. Based on PZ-1 casing
fractures, it is highly probable that the product is from the soil contamination
depicted in Figures 4.6, 4.7, and 4.8. PZ-4, 6, and 7 receive contamination which
occurred during the PZ-1's release and these wells are maintained to remove
contaminated fluids. The contaminated fluids are recycled into the wood
preserving process and monthly reports are submitted to DEQ listing the amount of
fluids removed and recycled from these wells (Table 2 and 3)(Appendices D, E,
and J. PZ-2, 8,9, 10, CW-1, CW-2, and CW-3 analytical results indicate no
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contamination and the contaminants are being mitigated by the fluids removal from
PZ-4, 5, 6, and 7 (Appendices F and G).

The amount of ground water removed from PZ-4, 5, 6, and 7 indicated that
the shallow aquifers are unable to provide a minimum amount of water for any type
of Beneficial Uses (Appendix P, pages 42 and 43 refer to the prior renewal
application) Appendices D, F, G, and J. Hydrograph for PZ-4 show a gradual rise
in water levels over an approximate 3 months time interval (Figure 5.17 refer to
the prior renewal application). Removal of all water in the monitor wells is
performed routinely. Since August 1998, the monitor well which derived the most
amounts of water was PZ-6, 288 gallons with 24 removal days in December 2013.
Between 2013-2022, PZ-6 yield and removed 276 gallons 12 times. The monitor
well which derived the least amount of water was PZ-4 with average approximately
1.5 gallons with 12-14 removal days from 2013 to 2022, PZ-7 approximately 2.5
gallons with 12-14 removal days from 2013 to 2022 (Table 3) The recent water
level results’ Appendices F, G, and J, indicated that surrounding shallow ground
water flow direction is being influenced toward the direction of these wells
(Appendix G) Since 2013-2022 approximately 2,500 to 3,000 gallons of water have
been removed from PZ-4, 5, 6, and 7 (Table 3).

19.5 Ground Water Monitoring Program (40 CFR 270.14( ¢ )(5))

The existing monitoring program consists of twelve (12) monitor wells with
adequate depth, to allow the detection of contamination when hazardous waste or
constituents have migrated from the HWM units to the shallowest aquifer. The
area, east of the southern portion of the HWM surface impoundment unit has detect
migration of a PCP plume in both the upper and lower portion of the shallowest
aquifer by three monitor wells (PZ-4, 6, and 7) occasionally PZ-5 samples
contained PCP August 2016, September 2016 and August 2021.

The monitor well PZ-3 is located hydraulically upgradient of the two HWM
units as demonstrated by Figures 5.13 and 5.13a (refer to the prior renewal
application). PZ-2 monitor well is located hydraulically downgradient and at the
point of compliance for the waste pile HWM unit. PZ-2, PZ-8,PZ-9, PZ-10, CW-1,
CW-2, and CW-3 monitor wells are located hydraulically downgradient and CW-1,
CW-2, and CW-3 at the point of compliance for the surface impoundment HWM
unit. The replacement for the plugged PZ-1 monitor well are PZ-6 and PZ-7, east
of the southern portion of the HWM surface impoundment unit. PZ-6 was
constructed to monitor the deeper portion of the shallow aquifer while PZ-7 was
constructed to monitor the upper portion of the shallow aquifer.
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The monitor well completion diagrams are provided in Appendix C and
comply with the requirements listed 40 CFR 264.97(refer to Appendix C for the
completion details). The replacement wells for PZ-1 were constructed in a manner
which conforms with the plugged well except the inside casings are stainless steel
and the concrete surface pads will be three (3) feet squared. During the quarterly
sampling events (July 1995) which was designed to establish an adequate data base
to detect changes in the groundwater quality, concentration of PCP (54 part per
billion (ppb)) was detected in PZ-7 which exceed the MCL of 1 ppb. Later
sampling (August 1995) confirm the presence of PCP (3 ppb) in PZ-7(Table 19.2).
As required by 40 CFR 265.93(d)(2), (3) three additional monitor wells (PZ-8, 9,
and 10) were located downgradient of PZ-7 to determine the extent of the plume.
Sampling of these wells has determined that the plume of the upper portion of the
shallow aquifer is localized to the immediate area of PZ-7 (Table D and E).
Monitor well, PZ-6, which was constructed to monitor the deeper portion of the
shallow aquifer, detect PCP concentration (210 ppb) which also exceed the MCL of
1 ppb. Later sampling of PZ-6 (October 1995) confirm the presence of PCP
(37,500 ppb) (Table 19.2 refer to the prior renewal application). Monitor Well PZ-
4, which was constructed to monitor the deeper portion of the shallowest aquifer,
detect PCP concentration (390 ppb) and additional sampling of PZ-4 (January
1997) confirm the presence of PCP (1,280 ppb) (Table 19.2 refer to the prior
renewal application). As required by 40 CFR 265.93(d)(2), BAEC completed CW-
1, CW-2, and CW-3 for MBWP and determine the extent of the plume is localized
to the immediate area of PZ-4, PZ-5, PZ-6, and PZ-7. MBWP is currently
dewatering PZ-4, PZ-5, PZ-6 and 7 to prevent the migration of PCP Plume.

The sampling and analysis procedures provide a consistent and a reliable
indication of the ground water quality below the HWM units. The nine (9) monitor
wells and later 12 twelve wells were sampled according to RCRA sampling
protocol.

19.6 Compliance Monitoring Program (40 CFR 270.14( ¢ }(7)

The Compliance Monitoring Program was established with the completion of
the three CWs. The sampling and analysis procedures provide a consistent and a
reliable indication of the ground water quality, down gradient of the surface
impoundment HWMU. The ground water from one compliance well, CW-2 will be
sampled according to 2013 Post-Closure sampling protocol. The ground water
parameters to be monitored will include the following compound listed in 40 CFR
Part 261 for PCP with a concentration limit of 1 pg/L and Naphthalene with a
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concentration limit of 2 ug/L.  The ground water will be sampled for the purpose
of characterizing the chemical quality of the shallow ground water down gradient
of the surface impoundments. Well depth measurements will also be taken before
sampling in the ground water monitor wells. The well depth measurements provide
information necessary to assess the condition of the well (i.e., if the wells are
experiencing silt buildup), to provide ground water elevation, and to provide the
necessary purge volumes during ground water sampling events. In addition, during
each purging and sampling event, the sampling personnel will make an nitial
visual inspection of the top and bottom of the fluid column using a transparent
bailer. In additional, two installed monitor wells also will be sampled and the
collected samples will be submitted to the laboratory for analysis. Chain of custody
will be maintained between the sampling and the analysis (refer to Appendix S and
T for the Quality Assurance Plans).

All portions of sampling and test equipment which contacts the interior of
the well casing or the probe will be thoroughly cleaned before use. This includes
water level indicators, bailers, submersible pumps, probes, tubing, and other
equipment, or portions thereof, which are to be immersed. The procedure for initial
equipment cleaning is as follows:

* Clean with tap water and phosphate-free laboratory
grade detergent, brush if necessary
Rinse thoroughly with tap water
Rinse thoroughly with deionized water
Equipment cleaned prior to field use will be re-cleaned
after transfer to the sampling site unless carefully
Wrapped for transport

Nondedicated testing equipment (i.e., water level indicator, bailer, etc.)
which contact the interior well casing will be field cleaned between each well by
washing thoroughly in phosphate-free detergent and rinsing with deionized water.
Any necessary deviation from these procedures will be completely documented in
the permanent record of the sampling episode and the field sheet.

Upon arrival at each monitor well, the sampling personnel will inspect the
well's condition and note any evidence of tampering or damage. Each well will be
unlocked and an electronic water level indicator will be used to measure the depth
to water and well depth. The water level data will be referenced to a surveyed
mark in the top of the inner casing. The data will be used to construct
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potentiometric surface contour maps and to calculate the static volume of water
within the casing that will be removed prior to ground water sampling. Prior to
purging each monitor well, the top six (6) inches of ground water surface and the
bottom six (6) inches of base of the water column will be inspected for immiscible
phase organics and odors.

The water standing in a well, prior to sampling, may not be representative of
the in-situ ground water quality. Therefore, the standing water in the well and filter
pack must be removed so that formation water can replace the stagnant water. Ata
minimum, three (3) casing volumes (including filter pack pore water) must be
removed before sampling can begin. The depth-to-water, well depth, and filter
pack interval (assume a porosity of 30%) can be used to calculate the volume of
ground water to be removed from each well. The following equations will be used
to calculate the volume of ground water to withdraw:

(1) v, = nr’h(7.48)(3)

where: v,  =volume of water in casing storage, gallons

r,  =radius of casing, feet

h, = length of water column in casing, feet
7.48 = conversion factor from cubic feet to gallon
3 = 3 casing volumes, and
2 v, =ar’h-nr’h(7.48)(3)(0.30)
v, = volume of water in sand pack interval, gallons
i = radius of drilled borehole, feet
h,  =length of sand pack interval, feet
T, = radius of casing, feet
h, = length of casing/screen in sand pack interval, feet
0.30 = estimated porosity of sand pack

Adding the three (3) casing ground water volumes, to the three (3) sands pore water
volumes, equal the amount of water that must be purged from the well prior to
sampling. Purging will be accomplished by bailing with pre-cleaned, dedicated,
Teflon bailers. All bailers will be fitted with clean, dedicated, monofilament line.
During purging the pH, specific conductance, and temperature of the purged
ground water will be taken and recorded to insure that the water quality in the well
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has stabilized. If significant variations in any of these field measurements are
observed, additional purging will be required. In addition, the water's physical
characteristics (i.e., odor, turbidity, and color) will be observed and noted.
Evacuated water will be containerized in five (5) gallon plastic buckets, which will
be marked as to contents and source.

In those wells which bail dry, purging will cease and the well will be allowed
a reasonable time to recover. After recovery, the well will be evacuated a second
time. This will be repeated until the required volume 1s recovered. If a well is
incapable of yielding three (3) casing volumes in a reasonable time, then the well
will be evacuated to dryness and allowed to recover until it can provide a
representative sample within 48 hours. Several wells especially PZ-8, 9, 10 are
very slow to recovered due to the removal of ground water adjacent to these wells

Ground water samples from the monitor wells will be collected with pre-
cleaned, dedicated, bailers, lowered into the well on clean, dedicated,
monofilament line. The first bailer will be used to rinse the bailer and poured to
waste if the well recharge enough to yield for sampling of ground water. Each
ground water sample will be carefully poured directly into the appropriate sample
bottles. The first aliquot will be retained for field determination of pH,
temperature, and specific conductance (units to be reported in umhos/cm).
Subsequent aliquots will be used to fill the sample bottles utilizing the following
collection order:

* Naphthalene
* Pentachlorophenol (PCP)

All sample bottles will be laboratory-cleaned and preserved by the testing
analytical laboratory. A final aliquot will be retained for a second determination of
field pH, temperature, and specific conductance if there is enough groundwater for
sampling. The results of these duplicate field measurements (i.e., first and last
aliquots) will be used as a check to assure ground water stability during sample
collection. All samples will be packed in ice immediately after being collected, and
placed under chain-of-custody control. Samples will be submitted to
Environmental Testing, Inc. located in Oklahoma City, Oklahoma.

The first and last aliquot collected during ground water sampling events, will
be retained for field determination of ph, temperature, and specific conductance.
Certain chemical and physical parameters in water can change significantly within
a short time of sample acquisition. These parameters cannot be accurately
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measured in a laboratory more than a few hours after collection, therefore,
parameters will be measured on-site with portable equipment. These parameters
are:

Specific Conductance
* Temperature

These parameters will be measured in unfiltered, unpreserved, cleaned glass
containers separate from those intended for laboratory analysis. The tested samples
will be disposed in the same manner as other purged fluid. All field measurements
will be recorded on the sampling sheet. All samples will be packed in ice
immediately after being collected, and placed under chain-of-custody control.
Samples will be submitted to Environmental Testing, Inc. located in Oklahoma
City, Oklahoma. The laboratory will provide all sample containers, and any
necessary chemical preservatives.

The groundwater samples from Compliance Wells (CW) 2 will be analyzed
for Pentachlorophenol (PCP) and Naphthalene in accordance with Test Methods
for Evaluating Solid Waste: Physical/Chemical Methods, EPA Publication SW-846
(Method Number 8270).

Analysis data will be evaluated utilizing A Ground Water Information
Tracking System with Statistical Analysis Capability (GRITS/STAT v4.2)
(EPA/625/11-91/002). The normality tests used are: the Skewness Coefficient, the
Shapiro-Wilk Test (for sample sets less than 50), and the Shapiro-Francia Test (for
sample sets more than or equal to 50). The Variance will be evaluated by either
Levene's Test or the utilization of Box plots. The combined Shewhart-CUSUM
Chart will monitor constituent levels for trends or sudden changes. The ANOVA
method will accommodate both Parametric and Non parametric analysis. The
Intervals including the Tolerance Intervals on Compliance Limits and Confidence
Interval will be based on the analytical results. In addition, the background well
will be evaluated with compliance well utilizing the T-Test and Wilcoxon Rank-
Sum Test.

19.7 Corrective Action Program (40 CER 270.14( ¢ )(8)

After PCP was detected in PZ-4, 6, and 7, MBWP initiated dewatering of
these wells to prevent the migration of PCP Plume. Since later testing of the
surrounding groundwater with PZ-5, 8, 9, and 10 indicated the extent of the plume
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is localized to the immediate area of PZ-4, PZ-6, and PZ-7. Monitor Wells PZ-2,
PZ-3,PZ-4,PZ-5, PZ-6,PZ-7,PZ-8, PZ-9, PZ-10, CW-1, CW-2, and CW-3 will be
measured annually for water elevation. The water elevation of the wells will be
utilized to determine the groundwater flow rate and direction in the uppermost
aquifer and to verify the effectiveness of mitigating the PCP plume. MBWP will
be continuing to remove groundwater from PZ-4, PZ-5, PZ-6, and PZ-7.

In April 2000, MBWP sampled PZ-5 and PZ-8, annually and analysis
indicated no detectable concentrations of Naphthalene and PCP. Analytical results
of samples collected from PZ 4, 6, and 7 indicated an initial decrease in the PCP
concentrations (Table 19.7 refer to the prior renewal application) During February
and August 2005, sampling was conducted of 9 monitor wells and two borings and
indicated PCP plume is being contained by the dewatering of these wells
(Appendix V and W refer to the prior renewal application).
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Environmental Consultants, Inc.
1908 W. Boyd
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QUALITY ASSURANCE PROJECT PLAN

A. SAMPLING AND ANALYSIS PROCEDURES

Field sampling methods and analytical procedures used will follow the
descriptions in "Standard Methods, 17th Edition" (1989), "Handbook for Analytical
Quality Control in Water and Wastewater Laboratories" (EPA-600/4-79-019) (March
1979), "Methods for Chemical Analysis of Water and Wastes" (EPA-600/4-79-20)
(March 1979), "Site Characterization for Subsurface Remediations" (CERI-89-
224)(September 1989), "Ground Water" (EPA/625/6-87/016)(March 1987), "Ground
Water, Volume II: Methodology" (EPA/625/6-90/016b)(July 1991), "Ground-Water
Monitoring Technical Enforcement Guidance Document", (OSWER Directive
9950.1, 1986), "A Guide to the Selection of Materials For Monitoring Well
Construction and Ground-water Sampling" (EPA-600/2-84-024)(January 1984),
"Microbiological Methods for Monitoring the Environment (EPA/600/8-78-
017)(December 1978),"Biological Field and Laboratory Methods" (EPA-670/4-73-
001)(July 1973),"Practical Guide for Ground-Water Sampling" (EPA/600/2-
85/104)(September 1985), "Test Methods for Evaluating Solid Waste" (SW-846,
1986), "Subsurface Characterization and Monitoring Techniques",(EPA/625/R-
93/003a)(May 1993), "Description and Sampling of Contaminated Soils"
(EPA/625/12-91/002)(November 1991), "Air Monitoring Instrumentation" S.P.
Maslansky et al, 1993, Van Nostrand Reinhold, N.Y., (ISBN 0-442-00973-9), United
States Geological Survey (USGS) National Field Manual for the collection of Water
Quality Data (NFM), and the Oklahoma Water Resources Board "Quality Assurance

Plan for Water Quality Division Enforcement, Monitoring and Permitting Activities"
(September 1985).




Both pH and Specific Conductance are measured with a digital
Conductance/Temperature and pH Tester. The digital Conductance/Temperature
Meter is an Oakton Con 11 Series Conductivity/TDS/°C Meter and the waterproof pH
Tester is Oakton Waterproof pHTestr 30.

B. SAMPLING CUSTODY

The custody program provides a written record (Attachment One) which allows
a sample to be traced from the time of collection to when the data from the laboratory
is presented to the legal council or the client.

Field Procedures: Following collection, the samples are labeled immediately
and directly on the sample container; which is then recorded on the field Project log
sheet (Attachment Five)with the following information: sampling code number, date
of collection, location and site description, type of sample, and any preservatives, if
any were added to the sample. A complete sample preservation document is
presented in Attachment 2 for reference purposes.

Transfer Procedures: Many of the parameters’ concentrations will be analyzed
and determined by a commercial laboratory. Only the commercial laboratories which
are specifically certified for those parameters through the Oklahoma Department of
Environmental Quality (ODEQ) Laboratory Certification Program and participated
in the US EPA Water Pollution Performance Evaluation Studies will be considered
for such contracts.

Due to the contracted laboratory service, it is necessary to transfer collected
samples from field personnel to laboratory personnel. Prior to the delivery of samples
to the designated commercial laboratory, Black & Associates Environmental
Consultants, Inc.’, (BAEC) field personnel will prepare a formal letter specifically
outlining the requested analytical parameters of each sample to be tested; in addition
to the standard chain of custody paper. A typical example of such a formal letter is
presented in Attachment Three. The signed original copy of the custody paper and

a copy of the standard request letter will both be returned to the custody of BAEC's
file system.

C. CALIBRATION PROCEDURES AND FREQUENCY

The guidelines given in the manufacturer's user manual for both pH and
Specific Conductivity calibration are to be followed precisely.

The Quality Control of the check procedures, frequency of check, and control
limits for both pH and Specific Conductivity are listed in the following table for
reference purposes.

o



@
PARAMETER CHECK FREQUENCY CONTROL
PROCEDURE OF CHECK LIMITS
pH Check against Prior to each field 0.01 SU*
standard buffer trip.
solutions (4.0,
7.0, and 10.0).
Check against At each sampling 0.01 SU*
standard reference | station or point.
7.0 buffer
solution and
within the
expected pH
value range of
the sample.
Specific Check against Prior to each field | 2% Full Scale*
Conductivity lower, mid, & trip.
upper range
standards
Check against At each sampling 2% Full Scale*
mid range station or point.
standard

"*!: Measured or tested at 77 degree of Fahrenheit.

"SU" : Standard Unit in pH measurement

The instruction manuals of the tester are presented as Attachment 4 in the

Quality Assurance Plan for reference purposes.




D. PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY
Laboratory and Field Procedures: Evaluation of equipment performance
involves checking the precision and accuracy of the systems with the periodic
calibration of equipment. Calibration of equipment will be according to the
procedures described in the manufacturer's user manual. Field/Equipment blanks will
be used at least 5 % of the overall sampling, with Trip Blanks for each mobilization.

E. PREVENTATIVE MAINTENANCE PROCEDURES AND SCHEDULES
The manufacturer recommended maintenance procedures and schedules are to
be followed exactly for each testing probe.



Attachment One

CHAIN OF CUSTODY

RETURN THIS BAGE 10: Riack und Axsocintes
Foavironmental Consultants, loc.
1008 W, Bovd
Narn, Oklahoma 73069-4830

140313602832
Sample Number Date Collected Time Collected
08132022 A-E August 13, 2022

Site LD, (station)

Mixon Beotkers Wood Preserving ine. RCRA Siwe

Sample Collector Witness{es)

1) Black

Remarks:

04O Y= 11

Rewcived on lee (47°C)

I herehy cortify that T received this sumple and dispased af as noted below:

RECEIPT Received Frum Dated Received Time Ree'd
OF
SAMPLE Jerrv 1. Black August 16,2022 :_4;,’],-1:‘;. his,
Dispasition of Sample I Signature
. Qf’ A f \—./‘ l
ETL loranalysis L LA{}( U.L ]lﬁ. L_)u{ u".‘

1 herehy cortifv tha: | reccived this sansple and disposed of it as noted below:

RECEIPT Received From Duted Received Time Rec'd
OF
SAMPLE hrs.

Disposition of Sumple Signature




Attachment Two

SAMPLE PRESERVATION

Complete and unequivocal preservation of samples, either domestic sewage, industrial wastes, or
natural waters, is a practical impossibility. Regardless of the nature of the sample, camplete stability
for every constituent can never be achieved. At best, preservation techniques can only retard the
chemical and biological changes that inevitably continue after the sample ts removed from the parent
source, The changes that take place in a sample are cither chemical or Biologicul. In the former case,
certain changes occur in the chemical structure of the constituents that are » function of physical
conditions. Metal cations may precipitate as hydraxides or form complexes with other constituents;
cations ar anions may change valence states under cernain reducing or oxidizing conditions; othey
constituents may dissolve or volatilize with the passage of time. Metal cations may also adsord onto
surfaces (glass, plastic, quartz, etc.), such as, iron and lead. Biological changes taking place in a
sample may change the valence of an element or a radical to a different valence. Soluble constituents
may be converted to organically bound materials in cell structures, or cell lysis may result in release
of cellular maternia! into solution. The well known nitrogen and phosphorus cycles are examples of
biologica! influence on sample composition. Therefore, as a general rule, it is best 1o analyze the
samples a5 500n a5 possible after collection. This is especially true when the analyte concentration is
expectad to be in the low ug/ 1 range.

Methods of preservation are relatively limited and aze intended generally 1o (1) retard biological
action, (2) retard hydrolysis of chemical- compounds and complexes, (3) reduce volatility of
constituents, and (4) reduce absorption effects. Preservation methods are generally limited 10 pH
control, chemical addition, refrigeration, and freczing.

The recommended preservative for various constituents is given in Table |. These choices are based
on the sccompanying references and on information supplied by varions Quality Assurance
Coordinators. As more data became available, these recommended holding times will be adjusted to
reflect new information. Other information provided in the table is an estimation of the volume of
samnple required for the analysis. the suggested type of container, and the maximum recommended
holding times for samples properly preserved.

AN



Attachment Two (Continued)

TABLE 1

RECOMMENDATION FOR SAMPLING AND PRESERVATION
OF SAMPLES ACCORDING TO MEASUREMENT"

Vol. )
Req. Holding
Measurement (ml)  Container™ Preservative Time™
100 Physical Properties
Color 350 P.G Cool, 4°C 24 Hrs.
Conductance 100 P.G‘ Cool, 4°C 24 Hrs."
Hardnsess 100 P.G Cool, 4°C 6 Mos. ™
HNO,; to pH<2
Odor 2100 G anly Cool, 4°C 24 Hns.
PH 25 P.G Det. on site 6 Hrs.
Residue
Filterable 100 P.G Cool, 4°C 7 Days
Non-
Filterable 100 P.G Cool, 4°C 7 Days
Toual 100 P.G Coxil, 4°C 7 Days
Volatile 100 P.G Cool, 4°C 7 Days
Setticable Matter 1000 P.G Nune Rey. 24 Hrs.
Temperature 1000 P.G Det. on site No Holding
Turkidily 100 PG Cool, 4°C 7 Days
200 Metaly
Dissolved 00 P.G Filter on site 6 Mos."™

HNO; 10 pH ¢2
Suspended 200 Filter on sile 6 Mos.

Toual 100 P.G HNO, to pH ¢ 2 6 Mos.™




Mecasurcment

Mescury
Dissolved

Total

300 Inorganics. Non-Metallics

TABLE 1 (CONT)

Acidity
Alkalinity
Rromide
Chloride
Chlonne

Cyanides

Fluonde
lodide
Niutrogen

Ammonia

Kjeldahl. Total

Nitrate plus Nitrite

Nitrute

Nunte

X\

Vol.
Reg.
(ml) Container™ Preservative
100 P.G Filter an site
HNO, to pH<2
100 PG HNO, 10 pH <2
100 P.G Non: Req
100 P.G Coal, 4°C
100 PG Conl, 4°C
50 P.G None Rey
200 P.G Det. on site
$C0 PG Conl, 8°C
NoOH 0 pH 12
300 PG None Reg.
100 P.G Coal. 4°C
400 P.G Coo0l3°C
1,80, 1o pH<2
500 PG - Coal, 4°C
H.50, 10 pH <2
100 P.G Cool, 4°C
H.SO, 1o pH<?2
100 P.G Cool, 4°C
5Q P.G Cuol, 4°C

Holding

Time”

38 Days
{Glass)
13 Days

(Hard
Plastic)
38 Days
{Glass)
I3 Daoys

(Hard
Plastic)

24 Hry.

24 Hrs.
24 Hrs.

7 Days

No Halding

24 Hrs.
7 Days

24 Hrs.

24 Hes.
24 Hrs.'™
24 H'»'h."’

24 Hirs.

4R Hrs.



Measurement

Drissolved Oxygen

Probe
Winkler
Fhosphorus
Ortho-
phosphate,
Disacived

Hydrolyzable

Tota)

Total,
Dissolved

Silica
Sulfate

Sulfice

Suifite

400 Organcs

BOD

oD

Qil & Grease

Organc carbon

Phennlicy

MBAS

TABLE 1 (COND)

Vol
Reg.
(m!) Container'’™ Preservative
300 G anly Det an 1ite
300 G only Fiz on site
O P.G Filter on site
Cool, 4°C
50 P.G Cool, 6°C
H,50, w pH <2
b P.G Cocl, 4°C
H,S0, tc pH <2
10 P.G Filter on site
Coal, 4°C
'lgSOQ to D“ < 2
sn P only Cool, &°C
% P.G Coal, 4°C
SO0 P.G 2 ml zinc
acctate
SO PG Det. on site
1000 P.G Coal. &°C
s0 P.G H.SO, to pM <2
1000 G unly Cool, 4°C
H,50, or HC) 10 pH <2
23 P.G Cool, 4°C
H,S0, oz HC) 10 pH <2
SO0 G only Coal, 4°C
H,PO, 10 pM S
10 g CuSO/1
250 PG Couv), 4°C

Avin

Holding
Time™

No Hclding

4-8 Houn

24 Hrs.

24 Hrs"

26 He ™

24 Hn'"

7 Dawvs

7 Days

24 Hns.

No Healding

24 Hrs.

3 DB‘\“m

24 Hn,

24 Mrs.

34 Hrs,

24 Hrs




TABLE 1 (CONT)

Vol.

Req. Holding
Measurement (ml) Container” Preservative Time™
NTA 50 P.G Cool, 6C 24 Hrs.

More specific instructions for preservation and sampling are found with each procedure as
detailed in this manual. A general discussion on sampling water and inamstrial wastewaler may
be found in ASTM, Part 31, p. 72-82 (1976) Method D-3370.

Plastic (P) or Glass (G). For metals, polyethylene with a polyproyviene cap (no liner) is
preferred.

It should be pointed out that holding times listed above sre recommended for properly
preserved samples based on currently available das. 1t is recognize: that for some sample
types, extension of these times may be possible while for other types. Ziese times may be too
long. Where shipping regulations prevent the use of the proper preseation technique or the
holding time is exceeded, such as the case of 8 2&-hour composite, th: inal reported data for
these samples should indicate the specific vaniance.

If the sample is stabilized by coaling, it should be warmed 10 25°C for =ading, or temperature
correction made and results sepontexd a1 25°C.

Where HNO, cannot be used because of shipping restrictions, the ample may be initially
prescrved by icing and immediatety shipped to the labaratory. Upon s=eipt in the laburatory,
the sample must be acidified to 8 pH <2 with HNO; (normally : ml 1:1 HNO,/liter is
sufficient). At the time of analysis, the sample container should be thaughly rinsed with 1:1
HNO, and the washings 3dded to the sample (volume correction may e required).

Da1a obtained from National Enforcement Investigations Center-Det 21, Colorado, suppont a
four-week holding time for this parameter in Sewerage Systems. (SI1C 4:<2).

XA



Attachment Three

Black and Associates

Environmental Consultants, Inc.
1908 W. Boyd
Norman, Oklahoma 73069-4830
Telefax (405)360-2880
(405)360-2852

Jerry J. Black, President
Registered and Court Qualified
Environmental Professional

K. C. Yiin, Vice President
Registered Professional
Engineer

August 16, 2022

To: Environmental Testing, Inc.

From: Jerry J. Black

RE: Mixon Brothers Ground Water Monitoring (RCRA Annual Sampling)

Please send analysis results to: Mixon Brothers Wood Preserving, Inc., P.O. Box
327, Idabel, Oklahoma, 74745. Also, please send a copy of results to J. J. Black.

Please analyze 08152022 A-E for pentachlorophenol (Phenols by EPA Method

8041, 1 pg/L) and naphthalene (Semivolatile Organic Compounds by EPA
Method 8270 SIM, 2 pg/L).

08152022 A-E are liquid samples.




Attachment Four

This Instruction Marusal is aiso avalizle for dovmboad on our Web-site: eutechinst com or 40akton.com

EUTEGSGH
INSTRUMENTS
Tecknology Moade Eass -

OCAKION’

INSTRUCTION MANUAL
pHTestr 10, 20, 30, 10BMNC, Spear

Large Screen ,1

Waterproof pH / Temperature Tester
Double Junction

Introduction !

Thank you for selecting our micraprocessor waterproof pH teSter with USA or NIST
buffer set selection. You have one of five models:

* pHiestr10

* pHTestr20

» pHTestr30

* pHTestr10BNC

* pHSpear '
This manual provides a step-by-step guide to aperate the testers. !

Before you begin: ¢ i
Condition your pHTestr 10, 20, 30 electrodes by immersing it in electrode storage solution or
tap water for at least 30 minutes before use. BO NOT use de-lonizdd water.

Ensure that your pHSpear electrode is always soaked in the electrod} storage solution or tap
water via its protective cap;i

Note: For pHTestr 10BN, please refer to the pH elecirode’s instruction manual.

pH Buffer Set Selection
Your tester features USA (pH 4.01, pH 7.00 and pH 10.01} or NIST!
pH 9.18) standards. Select either one o suit your requirements.
1. While pressing the HOLD/ENT button, switch on the tester by gressing the ON/OFF
" button.
2. Release the HOLD/ENT button. The display will flash either USA or NIST.
3. Press CAL button to toggle between the two buffer set standards.
4. Press the HOLD/ENT button to confirm the selection of the buffer set.

(pH 4.01, pH 6.86, and

With meter powered After buffer
of, press selection,
HOLD/ENT __ whole k(D
and ON/OFF " segment s up
at the same and goes back
time. First release - to measureme
GH/OFF bution, then n mode.
HOLD/ENT bution.

Figure 1: Buffsr Selectlon Sequence
pH Calibration

Calibration should be done reqularly, preferably once a week. You gan callbrate up to three
points using elther the USA or the NIST buffer set standards, .
1. Press ON/OFF button to switch unit on.
2. Dip electrode about 2 10 3 cm into the pH standard buffer sofjtion.

~

3. Press the CAL button to enter calibration mode. The *CAL' indicator will be
shown. The upper display will show the measured reading based on the last
calibration while the lower display will ingicate the pH standard buffer solution.

Note: All testers have dual display during ca

lipration mode

Note: To abort calibration, press the ‘CAL' bition.

4..Allow about 2 minutes for the tester

eading 1o stabilize before pressing the

'HOLD/ENT button to confirm the first calibration point. The upper display will
be calibrated to the pH standard buffer solution and the lower display will then

- be togaling in between readings of the

ext pH standard buffer solition.

5. Repeat with other buffers if necessay. Rinse electrode in tap water before

dipping into next buffer.

Note: The cafibration mode aflows you to peiform up to three calibration points belore
returning to the measurement mode automatically. However, i you opted to have only
one or two calibration points, simply skip the remaining calibration points by exiting to

the measurement mode by pressing the CAL

97 100
aet) | 26R

Figate 2; Example of pHCalibration Sequence

pH lleasuremant

1. Press the ON/OFF bution to switch the
2.Dip the electrode about 2 to 3 cm

putton.

To doa 1 point cafibration
only, press CAL button 21 this
point o &xit to the
Measurement mode.
Otherwise, proceed to second
buffer for a second butfer bor
a second point calibration.

CAL button at this point to exit to 1hg
measurement mede. Othervise, *
proceed ta third bufler for a third +

. butfer for a third point calibratlon.

j

‘|_” To do a 2 polnt cafibretion only, press
e
i

After the third polnt calibration, the meter will
iy return to the

mode, At any pokat, an error message ‘Bt

vill be displayed momentarily If the confirhed

pH vatue Is nol within the pH calibration !

windovs 3

ester on.
into the test solution. Stir and let the

reading stabilize. For pHSpear, plerce the penetrating tip electrode through

times and tilt to ensure sample contact

your semi solid sample as per the desirEI depth. Rotate left and right several

3. Note the pH value or press HOLD/ENT button to freeze the reading. To release

the reading, press HOLD/ENT again.

4. Press ONJOFF to turn off tester. If you Ho not press a button for 8.5 minutes,
the tester will automatically shut off to #onserve batteries.

HOLD Function
This feature lets you freeze the display for a

elayed observation

§. Press HOLD/ENT button to freeze theymeasurement. A *HOLD' indicator will be
displayed and the measurement will be frozen.

2. Press HOLD/ENT again to release the measurement. The 'HOLD' indicator will
not be displayed anymore indicating thg held measurement is released.

Foog,
50 PEA

s}

l
i
HE
1

0

Figura 9: Exampla of HOLD Funztlon

User Reset
You can reset the pH calibration to the factory default by using the user reset function. Buffer
set seleciion and temperature user calibration {pHTestr30) are not affected by the user reset
function.
1. Switch off the tester,
2. While pressing the *CAL button, press and release the ONJOFF button to enter the
*User Reset’ selection menu. The screen will display ‘rSt' on the bottom display with
a flashing ‘n0' selectlon,
3. Use the 'CAL bution to toggle between 'n0’ and *YES' selection.
» p0 deactivates reset selection
= YES activales the reset selection
4, Press the HOLD/ENT button to confirm the selection made.
5. If you have selected 'YES', the unit will show ‘CO" momentarily and proceed to the
measurement mode with the calibration reset back to factory default value.
6.1f 'n0O" is selecled, the unit will proceed to the measurement mode without any
cafibration reset performed.

Vithmeter powered [~ T 7! | After reset, whol2
off, press CAL and T Shesd o e . LCD segment lits up
OWOFFatthesame ' -4 L HES ! L £f1 . andgoesbakto
time, First release B i ; measurement mode.
ON/OFF button, then e S : L5

)

CAL button. ==

Figure 5: User Raset Sequance

ATC - Automatic Temperature Compensation

{Only for pliTestr 10, pHTestr 20 and pliTestr 30)

Through lts in-built temperature sensor, the measurement error due to the changss in electrode
sensitivity due to changes in temperature is compensated to give the actual pH reading of the
sample measured.

MTC - flanual Temperatare Compensation

(Only for pHTestr 10BNC, pH Spear)

The MTC range is 0 to 50.0 °C (32.0t0122.0 °F}. User reset will set temperature to default
value 25°C or 77°F.

While in the measurement mode,

1. Press the HOLD/ENT button to bring the tester to the ‘HOLD" made.

2.Press the CAL button continuously to switch to the C or °F mode setting
selection screen.

3. Release the CAL button to confirm your mode seleclion and the display will go to
the manual temperature calibration mode with the upper display flashing. The
upper display shows the adjustable temperature value and the lower display shows
the last set temperature offset.

- 4, Press the HOLD/ENT bution to set the upper display to the temperature value of

your sample.

5.Once the setting s reached, release the HOLD/ENT button. The new value is
automaticatly confirmed and returns to the measurement mode if no button is
pressed after 5 seconds.

Notes: To exit this program without confirming the calibration, press the CAL button before the
automalic confirmation takes place.

iy Ay = o




Temperature Calibration (Only for pHTestr 30)
From the measurement mode,
1. Press the HOLD/ENT button to bring the tester to the 'HOLD' mode.
2.Press the CAL buiton for 3 seconds to switch to the,°C or °F mode selting
selection screen, Pressing the CAL button continuously for 3 seconds allows you
to toggle in between the °C and °F mode setling selecticn screen,
3. Release the CAL button to confirm your mode selection and the display will go to
the temperature calibration mode with the upper display flashing. The upper
display shows the current measured temperature readitly based on the last set
ofiset and the iover display shows the current measured temperature reading
based on factory default calibration. ,
4. Dip the tester into a sohution of known temperature and allcw time for the in built
temperature sensor to stabilize.” i
5. Press the HOLD/ENT button to set the upper display to the temperature value of
the solution. i
6.0nce the new temperature setting is reached, the ne% value is automatically
confirmed and returns to the measurement mode If no buttbn is pressed after 5
seconds.

Notes: To exit this program without confirming the calibration, press the CAL button before
the automatic confirmation takes place. '

Continuous pressing ct LAL button (about
3 seconds) to tacgle between
temperature setting oljdegrees Celsius

[m—t—'rm Farer NTE.———F———

! ’ i | Refease
co- I R LR

M,SJ— R ! _,"_‘,‘;i.: é_f! , to start

. 1 entering

When the the new
temperature offset lemperature

During calibration, upper display vi flash.
Press HOLD/ENT to ncrease offset up to

value Is reached,
the new value s

!
i
[
1

+5 °C (+9 °F) from default value. ft wili avtomatically
toll over to -5 °C (-9 °F) frem default value confiymed if no
and starf increasing again. key is pressed
for 5 seconds. .

A .
Lo s . oo 1 e
'

. CEB 03— | 683
L osd | 2681 | (0 | 3001

Figura 6: Temparat:um Callbration Sequence ( Only for piiTestr 30D})

Electrode Maintenance

1. Rinse the electrode with tap water or electrade stor%ge solution after each
measurement. Care has to be taken not to damage the sensor’s glass electrade
especially while rinsing the pHSpear penetrating tip electrode.

2.In aggressive chemicals, dirty or viscous solutions, and solutions with heavy
metals or proteins, take readings quickly and rinse electrode immediately afterward.,
For the pHSpear, the remnants of the semi solld samples on the penetrating
electrode can be removed by rubbing it with some table salt and then rinsing. Mild
detergent can be used to wash the penetrating electrode clean.

3.1t possible, keep a small piece of paper or sponge in the elidrode cap — moistened
with clean water or electrode storage solution (NOT de-fonlzed water) — and close
the cap over the electrode. For pHSpear, ensure that the elactrode is kept soaked
in efectrode storage solution or tap water via its protective iap.

|

Changing Batteries

1.0pen battery compartment lid {with attached tanyard loop).
2. Remove old batteries; replace with fresh ones. Note polarity

Self-Diagnostic Messages

{Warranty . » _
The waterproof testers are warranted to be free from manufzcturing defects for 1 year and
electrode modue for 6 months, unless otherwise specified. If repair, adjustment or replacemant
is necessary and has not been the result of abuse or misuse within the time period specified,
please return the tester - freight prepaid - and correction will be made without charge. Cut of
warranty products wifl be repaired on a charge basis.

3 i is full ¢ Return of ltems . . o
Low battery e k.‘dlmes ettery s 14 (100%) f— Authorization must be obtained from your distributor before returning items for any reason.
indicator 2 Bars Indicates 50% of the battery ffe istef When applying for authorization, please include information regarding the reason the item(s)
1 Bar indicates 25% of the battery life Is left are to be returned,
kB".r:Hr:g bat:,:?,' cahs(n:e?&:lsczte:;::dﬂ;::!ﬁ :;:::rea Note: We reserve the right to make improvements in design, construction and appearance o
SR IERne £ = | products without nolica. Prices are subject to change without notice.
Electrode is not in contact with solition or electsade is
fling. e ] Aeeessorles
°’I_ Ur Replacement sensor is not connected properly to the ltem Futech Instruments Oztten Instruments
{stily tester during sensor replacement Order Cads Orcer Codz
Measured pH value or temperature value (pHTesir30) pHTesir 10,20,30 replagement sensor PHSENSORO3D) i WD-35624-38 .
exceeds its specified maximum or minimum value pHIestr10BNC ment sensor PHSENSORBNC . ORPHYIPSENBHC i
Over range / ; — p¥Spear seplacement sensor PHSENSOR04 {WB-35634-50 |
Under range ATC/Or/ Blinking ‘ATC', *Or’ or ‘Ur’ indicates thal there is a short Lo SRR
slgnal Ur (Blinking) | ¢ gpen circuit at the built in temperature sensor
" - Tester Specifications
Er0 Temperature calibration error of attempting to cakibrate . I e
Error tester to a value which is out of range or under range ';_Bftlla Screen pHTestrio |plifestr20] phTestr3o p'lOBE!C ipit
P i
Hessage 3] PH calibration ervor of attempting to confirm a caii Ssters Py t TPy :
value which Is not within the specified calibration vindow pH Renge 10w 150pH 00101589, -
: T Resobtion i__oipn __00IpH :
Electrode Roplacement . Feaie fearaq } up::"g‘:m - ‘:’3‘ ":ms '
Your can replace the electrode module at the fraction of the cost of a new Lesler. Catbeation Ponts T s ZOWPOCIIOOI :
Vhen th: tteStlir fails 1;10 c?ligratde or gives fluctuating readings in calibration standards, SB“ﬁ“ Sjsambn W57 - 40065002 | NST - 101 6661318 - :
youreec s changs the electroce. i . 40 +1-1.00 ¢ (p4 401 & pH 10.01).

i. With dry hands, grip the ribbed tester collar with elecirode facing you. Twist the fﬁ:"‘&u":‘""g‘f"‘" H ;':ﬂé%};' : 0 f“"g(g o o 700} ) :
collar counter clockwise (see picture A). Save the ribbed tester collar and Stendard) +1-1.5 pH (pH 2.0) L
O-ring for later use. i Cabration Vindoy +1-1.0pH [pH 40 +1-1.00 pH (pH 4.01 & pH 9.18), ‘

2. Pulf the old electrode module away from the tester. + (NIST Bufer & pH9.2), +/1.25 pH {pH 6.56) |

3. Afign the four tabs on the new module so that they match the four slots on the Set Standard) +/-1.2 pH {pH 6.9) ’ —
tester (see picture B). . Temperature o 0-50.0C or

i i i l 0-122.0°F

4.Gently push the module onto the slots to sit it in pasition. Push the smaller Disglay s LI
0-ring fully onto the new electrode module. Push the colfar over the module perature ( A S
and thread it Into place by firmly twisting clockwise. Temperature Resolution . No L oasg/er

Temperature Accuracy ! No 05°C/09°F :r_‘ fo
Note: It is necessary that you recalibrate your tester prior to measurement after an 1 Temperature Cabvation No +1-(5°C /9 °F) 0-50.0°C e
¢electrode replacement. ‘ | Vincow from defigt b 320-122.0°F (M0
. ! : Aulo OF Afer 85 minutes komlast leypress
A { ! ~ User reset Yes '
X . -~ L R
%_4 T J F fosore letroda Modele. 4% 1 | e ey B e T
1 / . Electrode Hodule R . + LCO Display ! Dua
; e I ' T il L ¢ Power Reqirement : 4X VSV ATETmaoRane Banesies
i :r. { e § ; i & . { Batiery B More than 500 hrs
i A " I R o " Opersting Tempereture 0-50°C
L - \ i i Small O-slng : Lo + Tester Dimensions 6.5 "L « 1.5"Gia. {165 x 38 mm}
it Ribbed collar- ! , small O-rlng Small Tab lque Tab B
Figara 7: Removal of collar from Figore 8: Exzzple of electrada madale B
tester fitting slgnuent Vgt —; 3.25 0z (90 am)
Penetraling electrode totad length - ot apphicable
Applications ; Shaltlengh _ e e .,,WZE‘}_PP_"_E‘SS‘ S
Water quality testing * pools = spas « aquariums * aquaculiure * hydroponics * ecology ) Eg;‘m :zf"m 0t applicable .
. . ; _ o
studies * water and wastewater treatment = boilers * steam generators * car wlashes o — - T s j_—.—. _T_Ttl .

* sanitation plants « labs ° food sectors and morel
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X | Operating Instructions

OAKTON® WD-35607-10,-20,-30
Hand-Held Conductivity Meters

Model shown;
WD-35607-30

Printedin U,SA 0795-RS
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1. Introduction

Thank you for selecting the OAKTON® WD-35607-10, -20, and -30.
conductivity meters. These meters have advanced microprocessor pro-
gramming to give you state of the art features at a low price

. The primary display shows the. measured conductivity reading in HS and
m$S or the TDS value in ppt and ppm (models WD-35607-20, -30 only).
The secondary display shows the temperature of the reading in °C.

Both displays show error messages, keypad and program functions.
Included with your meter is an epoxy platinum probe with built-in tem-
perature sensor and cable, a built-in four posmon probe attachment and
a built-in meter stand. :

CAUTION: Please read this manual before operation to ensure
satisfactory operation of your meter.

- Page 2

%
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h

" goes into measurement mode when turned on.

. the cover for carrect polarity.

2. Keypad Functions

See Figure 1, right.

The keypad is easy to use.

Keypad functlons

ON/OFF Powers and shuts off the meter Meter

HOLD Freezes the measured readings. To acti-
vate, press HOLD while in the conductivity or
TDS measurement mode. To release press
HOLD again.

MODE Select one of three measurem’ent
modes: COND (conductivity), TDS (total dis-
solved solids) (WD-35607-20, -30 only), and
TEMP (temperature).

CAL/MEAS Toggles the unit between Measurement and Calibration
modes.

Printer button avaiiable on
model MN-35607-30-only.

ENTER/RANGE in MeasUrement‘mode; selects range or sets units to
auto ranging. In Calibration mode; confirms your values.

MI/A or MR/¥ In Measurement mode; Ml inputs values to memory, MR

recalls stored values from memory. In Calibration mode and Setup pro-

grams; scrolls up or down to the callbrahon or setup values you want.

‘SET Enters the SETUP programs.

PRINT (WD -35607-30 only) Sends data to RS-232 output port.

3 Preparatlon

Figure 2
Insertlng the batteries {included) : \ L
1. Use a Phillips screwdriver to Moter stand ( G@\t s
remove the two screws holding the battery 1

cover. See Figure 2, right. ‘ (
e

2. Lift meter stand to expose battery cover. N

3. Remove battery cover.

. Insert batteries. Follow the dlagram lnsrde

5. Replace the battery cover and meter stand
Into its original position using the screws
removed earlier.

2 battery cover screws

’ Page 3



" Connecting ..' Probe and Temperature Sensor

Note: Keep connector dry and clean. Do not touch Figure 3
connector with soiled hands. : %

1. Slide the probe connector over the BNC connec-
_tor on the meter. Make sure the connector slot aligns
with the posts of the socket. See Figure 3, right. ]
|

—<e |
2. Rotate the connector clockwise until it locks.

Do not force. | 1 ﬁ,\ﬁ

Figure 4

Temperature sensor. Th.e'lemperature Sensor uses a
phono jack to connect with the socket on the meter.
Insert the jack into socket as shown in Figure 4, right.

Inserting conductivity/temperature probe into the eleétrode holder

The meter includes one probe holder. Do not use excessive force when
inserting probe into the holder.

1. Slide the end of the probe (sensor side) into the hole of the holder up
to the probe cap. ’
Attaching the electrode holder to the meter

1. Place the probe holder with the flange facing the
slot on the meter. See Figure 5, at right.

Figure 5

Flgufe‘ 6

2. Genlly slide the holder flange in the slot. ,fP\

Make sure holder is fixed properly into slot. D \

Turn the probe holder as shown in.Figure 6, at - J—l:]"l

right, for one-hand operation. Return probe RS N
holder to its original position when not in use. SRR = { =

Pago.4

) * Connecting the optional AC adapter - o ,
1. Insert the AC jack as shown in '~ _Figu

Figure 7, at right. This helps conserve battenes e
buit is not required for operation. . H \

2. Switch off the meter before plugging the

adapter into the power source. This protects fr— ‘

the memory in your meter. - “ [—\J l - '

3. Press the ON/QFF button to swllch the: - ) '
' N T

power ON.

-4, Calibkation

Choosing Standard Solutions

- For best results, select a conductivlty or TDS standard near lhe sample

~ value you are measuring. Alternatively use a calibration solution value

“that is approximately 2/3 the full scale (F.S.) value of the measurement

range you plan to use. For example in the 0 to 1999 S range, use a
1413 pS solution for calibration.

‘Calibrating the meter in conductivity range also calibrates the come-

sponding TDS range. A calibration value in the TDS mode of a particu-
lar range replaces a prior calibration value in the corresponding
conductivity mode if both fall in the same range and vice versa. The fol-
lowing table lists the coresponding ranges.

Conductivity range TDS range
0.00-19.99 pS 0.00 -9.99 ppm
0.0-199.9 pS 10.0 -99.9 ppm

' 0-1999 uS 100 -999 ppm
0.00-19.99 mS 1.00-9.99 ppt
0.0 -199.9 mS 10.0-99.9 ppt

100 -200 ppt

You can calibrate to separale points in each of the five ranges. If you are

‘measuring values in more than one range you should calibrate at multi-

ple standard values to cover those ranges. .

Erasing Calibrated Values

- You do not need to erase previous callbratlon information when recali-

brating. New calibration data will replace the old information.automati-

- cally. However old calibration data will be retained in ranges that you do

not recalibrate. You can clear ALL calibration data using the Reset
Function (see page 14, Program P2.2).

Page 5



Conductiv., valibration

Note on temperature coefficients: These meters are factory set to a tem-
perature coefficient of 2% per°C. For most applications this will pro-
vide good results. See Program P1.1 (page 11) to set temperature
coefficient to a different value. See Addendum 3 “Calculating
Temperature Coefficients”, page 35 for information on determining -
appropriate temperature coeﬂ‘ cients. .

1. Turn on the meter,

All the LCD segments display for a few seconds. The LCD swutches to
the conductivity measurement mode.

2. Press MODE to select conductivity mode. The COND indicator
should show at the bottom of the display.

3. Pour a small volume of your calibration standard into a clean con-
tainer. There should be enough standard solutlon to Immerse the tip of
the conductivity cell about 1/2".

4. Rinse your probe with deionized water, then in a small amount of
calibration standard.

5. Immerse the probe into the-container of standard solution, and press
CAL. The CAL indicator will flash in the upper right corner of the display.

6. Use the MI/A or MR/V to.scroll the display to the correct value of

your calibration standard. Be sure to use the value for the normalization 7

temperature for which your meter is set.(usually 25°C or 20°C).

NOTE: At any time during the calibration, you may exit the Calibration
mode and retumn to Measurement mode by pressing the CAL/MEAS but-
ton. The meter will keep old calibration data and will be unharmed.

7. Press ENTER to store calibration. ‘Retumn to the MEAS mode to
confi irm.

- 8. Repeat steps 1-7 for other ranges.

‘TDS calibration using conversion factors

TDS values are related to conductivity. You can calibrate the meter -
using conductivity standards as described above and then program the
meter with a given conversion factor.- Enter the conversion factor using
the Conversion Factor program (see page 15, Program P3.0).

Select the conductivity to TDS conversion factor for your solution.
Addenda 1 on page 34 lists some commonly used conversion factors.
You can calculate the TDS conversion factor for other soluhons as
shown in Addendum 2, page 35.

Pago G
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. TDS calibration using TDS standards ‘

Note on temperature coefficients: These meters are factory set to a tem-
perature coefficient of 2% per °C. For most applications this will pro-
vide good results. See Program P1.1 (page 11) to set temperature
coefficient to a different value. See Addendum 3, “Calculating
Temperature Coefficients”, page 35 for information on determining
appropriate temperature coefficients. :

1. Turn on the meter. ;
All the LCD segments display for a few seconds. The LCD switches to

* the conductivity measurement mode.

2. Press MODE to select TDS mode. The TDS indicator should show at
tha bottom of the display.

3. Pour a small volume of your calibration standard into a clean con-
tainer. There should be enough standard solution to immerse the tip of

the conductivity cell about 1/2°.

4. Rinse your probe with deionized water, then in a small amount of
calibration slandard

5. Immerse the pr_obe into the container of standard solution, and

CAL. The CAL indicator will flash in the upper right corner of the display.
6. Use the MI/A or MR/Y to scroll the display to the correct value of
your calibration standard. Be sure to use the value for the normalization
tempera’lure‘for which your meter is set.(usually 25°C or 20°C).

NOTE: At any time during the ca’libratio_n, you may exit the Calibration
mode and retumn to. Measurement mode by pressing the CAL/MEAS but-
ton. The meter will keep old calibration data and will be unharmed.

7. Press ENTER to store calibration. Retum to the MEAS mode lo
confirm.

8. Repeat steps 1-7 for other ranges.

5. Measurement

. : ) Figure 8
Measurements With Automatic . AT NerD
Temperature Compensation , - j —D
1. Switch on the meter. §é C v

- The MEAS annunciator together with (.J / 7 -
-the auto-ranging annunciator S Ie ATC
(AUTO) displays on the top center of | cowo

the LCD. See Figure 8, right.

2. Rinse the electrode with deionized or distilled water before use to
remove any impurities adhering to the electrode body. Shake or air dry.

Page 7
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useful for . iostic purposes.

To exit from the program after you confirm 90ur choice or to abort from

“ SETUP, press CAL/MEAS to return to MEAS. Make sure you press

ENTER to confirm your option in each program. Exiting the calibra-
tion mode without pressing enter will cause the meter to disregard your
new setting and retain the old setting. ' '

NOTE: Press CAL/MEAS to exit SETUP at any time,
Setup programs at a glance '

Options

Pago 10

Program Function Default
_ " Setting
P1.0 Memory clear ON, OFF OFF
P1A 96 Temperature Select value ————
Coefficient 0-10% 0-10%/°C {no cal)
P1.2 Calibration Indication ——ee-
status display only (no-cal)
P2.0 Ready On/OIf " ON, OFF ON
P2.1 Auto-Off ON, OFF ON
P2.2 _ Reset ON, OFF OFF
P2.3 Temperature Select | —
Normalization 20°C or 25°C (no cal)
P24 Cell constarit Select cell ——
selection . constant
P3.0 Conductivity to TDS Seléct value -
conversian factor only' 0.40t0 1.0 {no cal)
P31 TDS Units ppm and.ppt -z
or mgf, gA (no-cal)
P4.0 Baud rate 2.4,4.8,986, 9.6 Kbps
. 19.2 Kbps~ ;
P4.1 Parity 1,2,0 - 2
P4.2 Stop bit 1,2 1

_ solution.

. If you do not know the temperature coefﬁciehl of your liquid you~cah
determine the correct value using the procedure in Addendum 3

7. Using Sétup Programs

_Program 1- Stored Values Programvs

P1.0: Memory Clear

The memory clear option can clear all
memory values, but does not affect calibra-

- tion. Toggle the annunciator ON using

MV/ A or MR/, and press ENTER to con-
firm the selection and clear memory. See
Figure 10, right. -

NOTE: Data cannot be selectively deleted.
All 16 readings in memory will be cleared.

P1.1: Temperature Coefficient Adjustment

The temperature coefficient is the amount
of change in conductivity per degree centi-
grade, and is expressed in percent per °G.
Select the appropriate temperature coeffi-
cient, from 0.0 to 10.0 %/°C, depending

. on_the type of solution measured. See

Figure 11, right.
Press MI/A or MR/Y to increase or '
decrease the temperature coefficient.

—_—

Figure 10

wu o= P10

SETUP

CLr

Figure 11

SETUP

18

P11

Press enter when the value matches the temperature coefficient of your

*Calculating Temperature Coefficients”, page 3s5. .

Page 11



| >P1.2: Calib.,; Status Display

P1.2 is a view only program to show cor-
rect calibration sections. See Flgure 12,
right.

The meter can store calibration data for
each of its 5 ranges, one value in each
measurement range. The secondary dis-" -
play shows P1.2. The measurement range
number (1, 2, 3, 4 and 5) is indicated in the
lower left corner of the display. The cali-
bration values and units are shown:in
the larger display. Press MI/A or
MR/¥ to view the calibration data
for ranges 1 to 5. 'Ranges that have
not been calibrated will display *--=-".
" The display will indicate “ppm~, “ppt”,
- “p 8", or “m. S” depending upon-
whether the range was calibrated in
conductivity or TDS mode (35607-
20, -30 only). Only one parameter
can be calibrated in each conductivity
range. The last calibration replaces the
prior calibration for each range.

NOTE: The 2nd range was cali-
brated in the TDS mode at the -
value of 60.0 ppm. The mode
annunciators related to the TDS cali-
bration (ppm, TDS, or conductivity) are dis-
played. '

P1.2 and scroll into the next SETUP @
parameter. '

To exit the SETUP mode, press
CAL/MEAS. Press ENTER to leave
NOTE: If the “Conductivity to TDS con-

version factor”, Program P3.0, page 15 is

changed, ranges that have been cali-

brated for TDS will display “_..." The meter functions using the previ-

- Figure 12

SETUP

CAL

12,00

P1.2

18

- 60.0

P12

TOR

SETUP

1250 - -

® |

P1.2
"SETUP CAL
13.05-

P1.2

4 CON. :
SETUP CAL

12.00" "

P1.2

ous TDS calibration values and the new TDS factor but some loss of.
_accurdcy results. These ranges should be recalibrated for maximum

accuracy.

Page 12
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Program 2 - General Operation Programs - ‘ﬁ
P2.0: Ready mode selection !
When the READY function is ON, the.READY indicator displays readings

are stabilized. Switch READY options ON or OFF by pressing the MV A

or MR/Y as indicated by ON or OFF in the

Figure 13
: _ . display, followed by ENTER See Figure
SETUP .
READY o 1. 13, left.
r d y ‘Under the factory default, the option is ON.
. ON READY annunciator appears when

oo P2.0 variation is within 1 digit per 15 seconds.

| OFF READY annunciator does not appear.

_ Pressing ENTER will confirm the setting .
either (ON or OFF) and advance the setup to the next program. See also
the READY function under “5. Measurement”, page 7.

P2, 1: Auto-Off selection

To.conservé power, the meter has an

Figure 14
AUTO-OFF feature. The AUTO-OFF func- SETUP
tion automatically turns off the Instrument
power 20 minutes after the last button is .
pressed. You can switch the AUTO-OFF A o F F
function OFF by using MI/A or MR/V to P2 1
display OFF, and press ENTER. See Figure B o
14, right. ‘
Under default condltion. the AUTO- OFF
function is ON. :
ON Meter switches off aulomatncally 20 minutes after the last keyed
operatlon
OFF - Meter operates continuously until manually switched off with the
ON/OFF button.

Pressing ENTER will conﬁﬁn the setting (ON or OFF) and advance the
setup to the next program.
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P2.2: Reset
Figure 15
P2.2 allows you to reset and erase both

conductivity and TDS calibrations. Toggle
the annunciator ON by pressing MI/A or . B

MR/¥, and ENTER. The meter automati- r.SEt
cally switches off. You need to power ON
the instrument before proceeding with any
other functions. See Figure 15, right.

ON Erases the meters calibration
points.

OFF  Lets the meter retain current cahbratlons.

Pressing ENTER confirms the selectzon (ON/OFF) and advances the
meter to the next program. -

SETUP

o P22

P2.3: Temperature Normalization 20 or 25°C

The conductivity of solution varies greatly with temperature. The auto-
matic temperature compensation (ATC) of the conductivity meters
adjusts conductivity measurements to factor out the conductivity .
changes in the readings caused by temperature. Readings are- usually
referenced to or normalized at a standard temperature (20°C or 25°C),
and ATG gives the corrected readout of the equivalent conductivity or
TDS of the solution normalized at 20° or 25°C. This feature allows con-
ductivity.readings from various temperatures to be compared.

Use MI/A or MR/¥ to toggle the setting of the temperature normaliza-

tion to 20 or 25°C shown on the display. Press ENTER to select the nor-
malization temperature.

Under the default condition, the meter normalizes all readings to 25°C.
See Figures 16 and 17, below.

Pressing ENTER confirms the normalization temperature settlng (20°C or
25°C) and advances the meter to the next program.

Figure 16 : N | Figure 17
TeETOR _ _ SETUP '
20.0 | |  25.0
P2.3 o P2.3

Pago 14

P2.4: Cell Constant Selection- . k

- Select the nominal cell constant dépénding on the electrode you use.

The standard electrode included with the meter has a nominal cell con-
stant of 1.0. With this program, you can use an electrode with K=0.1,
for low conductivity measurements below 20 uS, or-an electrode with

‘K=10.0, for high conductivity measurements above 20 mS. The table

below shows the displayable measurement ranges.

~ Tabie 1
" Nominal cell constant : Ranges avallable
" K=0.1 T 0.000 - 1.999 48
K=1.0 — — 00.0 - 19.90 u3
K = 10,0 — 0.00 - 199.0 ps
~ - |- 0-1989 43
0.0-19.09 mS -
- 0.0 - 199.9 ms

~ L—— o-1800ms

While in program P2;4, press the MI/A or MR/V key to toggle to the
comrect electrode cell constant. Press ENTER to confirm. The display

_shows the selected cell constant. Press CAL/MEAS to skip P2.4.

Progrém 3 - TDS Programs (models 19820-20 and -30 only)

P3.0: Conductiviry to TDS Conversion Factor
You can adjust the Conductivity-to-TDS conversion factor from 0.4 to

~1.0. The Conductivity to TDS conversion factor for a particular solution

is a multiplication factor that relates the measurement of conductivity in
pS/cm (or mS/cm) to its equivalent reading in ppm (or ppt). This factor
is unique for a specific solution. The default semng is 0.5.

Press MI/A or MR/Y to increase or

decrease the Conductivity-to-TDS conver- Figuro 18

sion factor. Any values less-than 0.4 or seTue

more than 1.0-causes an emor. Press enter . O 4 O
when the value matches the Conductivity-

to-TDS conversion factor of your solution. .

See Figure 18, right. ' : P30
if you do not know the conversion factor hiing !

for your solution see the table in

 Addendum 1, page 34. Many Conductivity Calibration Solutions will list
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convers. .ctors on their labels. For the highest accuracy in your spe-
cific sample solution, see the method and calculation given in’

Addendum 2, page 35.

P3.1: TDS Units ppm/ppt or mg/l and g/l

Select either of two units for the TDS mea-
surement: ppm.or mg/l, and ppt or g/l.

In default, the TDS measurément unit

"ppm” shows on the display. To select the ‘

TDS measurement in mg/l, select the TDS
units'using MI/A or MR/ ¥ to display units
preferred. See Figure 19, right. Press
ENTER to confirm the selection, and the

Figure 19

SETUP

P3.1

TDS

ppm

meter advances into the next program. The meter always dlsplays ppm

and ppt units or mg/l and g/! per your selection in program P3.1 and

depending on the measurement range.

Program 4 - Communic;ation Programs (model WD—V35.607-30 only)

This program allows you to set up
communication parameters of the 19820-
30 enabling proper communication with
the printer or computer of choice.

P4.0: Baud Rate

Select a baud rate of 2.4, 4.8, 9.6, or 19.2
kbps to match the data receiving device.
Under default conditions, the baud rate is
set to 9600 bps. See Figure 20, right.

PA4.1; Parity

‘Parity check allows the recsiving unit to

monitor the integrity of the data which the
- meéter transmits. To accommodate for the
variances in standards used, three different
parity options are provided. The default
parity is even (2). You may also select odd
parity (1) or no parity (0). The parity setting
must match the receiving device. See.
Figure 21, right.

P4.2: Stop Bit

The default is (2) stop bits. The number of
stop bits selected in sending and recelving
cdevices must 'be matched for best results

‘Page 16

Figure 20

SETUP

4.8

P4O

Figure 21

 SETUP

P4.1

Figure 22

SETUP -

P4.2

- Figure 23, right.

. 232 port on the meter.

. male RS-232 connector.

8. Setup with optional prmter and RS 232 output’

(in terms of speed). ‘sée Figure 22, page 16.

For models WD-35607-30 only.

Meters with RS-232 provide a unidirectional output for transmitting

+ readings to a printer or computer. The data is supplied in ASCII format.

ASCII format allows data to be output to most printers or imported to

© most popular software programs.

A. Using the meter with a printer

Minimum pnnter reqwrements to print data:

1. A pnnter with a serial lnterface You will need a 9. pin to 25 pin con-

‘verter. Choose a converter with a-25 pin male connector on one snde

and a 9 pin- male connector on the other.

2. Printer must have the aption to receive 8 data bits; even (2), odd (1)
or none (0) parity bits; and 1 or 2 stop bits. :

Note: To print data, connect the meter directly to the printer. You do
not need to connect the meter to a comptiter.

Figure 23

Connecting the cable to the meter

1. Carefully open the poit cover at the heel of
the meter. Do not use excessive force. See

2. Noting the orientation of the RS- 232 con-
nector, plug the male connector into the RS-

3. Tighten the two screws on the sides of the ‘

Connecting the cable to the printer

1. Locate the cable port on the printer. If the printer has a 9 pin con-
nector, attach the cable as described above in steps 2-3.

. i the printef has a 25 pin connector, you. must use a 25 pin to 9 pin
converter Attach the cable (wuth converter) as described in steps 2-3
above.

- NOTE: For the meter and printer to properly communicate and transfer

data, the pin configuration on both units must match. To determine this;
compare the pin configuration of your printer (see the printer manuat)

_ with the pin configuration of this meter (see below). Since there.is no

industry standard for the pin conflguratlon on printers, you might need
to configure the plns
-Page 17



The meter iias a 9 pin female RS-232 conneclor with this configuration: ‘

Pin number  description !

9 )
2 - Transmit Data

3

4

5 GND (Ground)

s o

7 CTS (Clear to send)
8 -

g -

| it D: \® ® ® @ ©
. . Ne o o o/
DSR (Data Set Ready)

If the printer has a 25 pin connector, use a 25 pin to9 prn converter

Use the following confi iguration:
Pin number Pin number

of meter “of printer

2 (TXD) - 3 (RXD)

4 (DSR) 20 (DTR)

5(GND) . 7 (GND)

7 (CTS). 4 (RTS)
Abbreviations: _ _
(TXD) = Transmitdata  (RXD) = Receivedata .
(DSR) = Datasetready (DTR) = Data terminal ready
(GND) = Ground (CTS) = Cleartosend
(RTS) = Request to send ' ' '

Printing data

Press PRINT (printer icon) on the meter to send
data to the printer. See Figure 24, right.

“Or” on the LCD, printer, or compuler screen -
~ means the probe is shorted or is immersed i a
solution that is too high in conductivity for that

range. '

Pago 18

Figure 24

- 1. To send readings in memory to printer, - ! I J
‘ set up the meter as described above. ’

_press.MR/V to display the last measure-

B. Using the meter with a printer to download stored m ory
The meter only prints measurements that are on the display, either “live”
or stored measurements. To print stored measurements, first recall
measurements from memory. To recall a measurement from memory,
the meter must be in the MEAS function (not CAL), and in the same
measuremerit mode it was in when the measurement was-stored.

Examples: To recall a measurement stored
as a conductivity value, the meter must be _
in the MEAS conductivity function. See AUTO MEAS
Figure 25, right. O e -p § =t

Figure 25

8’-' AIC

2. While the meteris in the MEAS function,

ment value stored in memory.
3. Press PRINT to prlnt the last value.

4. Press MR/Y again to recall the second-to-last measured value -
stored |n memory. !

5. Press PRINT to print the second-to-last value
6. Repeat steps 5 and 6 above until all stored values are printed.
7. To print other measurement values stored in memory, press

'CAL/MEAS to return to measturement mode.

8. Select the next measurement mode (COND or TDS) for the rest ot the

- measurement values stored i in memory.

9. Repeat step 2 through 6 above until all values. stored in the same
measurement functlon are printed.

C. Using the meter with a computer and the OAKTON Datalog
ASSIST Software

‘Minimum Computer Requirements to run’software:

e IBM® PC/XT/AT® or 100% compatible (DOS 3.0 or later)
640K.RAM memory

Monitor- ‘

RS-232 sérial port

3 1/2" or 5 1/4" floppy disk drive

* Reads double-sided, high-density disks

The OAKTON Datalog Assist Software is a very basic data acquisition
software that provides a convenient way to capture data for future
analysis. Data is stored in.the ASCII format. This allows the data to be
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‘ ‘ i
transferre. a variety of popular software programs. o : . B
Both the 3 1/2" and 5 1/4" disks includes these files: : ' -

ONDATA EXE:
README.BAT

the data acquisition software

Batch file that will display the contents of the
README.DOC file

README DOC: Contains information on the contents of the disk and

~ any software updates that occur after the printing of -
this manual

"DEMO.BAS
To verify that your disk contains these files, type “DIR™ at the DOS - ' !

prompt for dlrectory Data files also appear on the directory as they are.
created.

If you are run ONDATA EXE from the floppy disk and do not specify a
file name, the received data is saved to a file called ONDATA in ASCII
format on the floppy.

a simple BASIC language communication program..

Installing the OAKTON Datalog Assist Software
NOTE: Prior to rnstalhng the software you should backup the diskette.

1. Turn on your computer.

2. Insert either the 3 1/2" or 5 1/4" disk provided with the meter rnto the -
floppy disk drive of your computer. Be sure “wnte protect” on disk is off
‘or unlocked on the 3 1/2 disk only.

‘3. Create a directory on your hard drive called ONDATA. To do thlS type
“"MD-ONDATA" from the C: prompt.

‘4. Change into the ONDATA directory by typing “CD ONDATA”

5, Copy the entire contents of the OAKTON Datalog ASSIST software

disk to the ONDATA directory by typing "COPY 'A;*.*"

You may typé "READ ME" at the DOS prompt to get mférmation on
updates to the software and about the frles on the OAKTON Datalog
ASSIST software disc.

Page 20
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Startrng the Data Log Assist Software .

From the ONDATA drrectory type “ONDATA" The followrng screen will
appear.

OAKTON.DATA{og Assist. . .... Commumcalrons Program Ver 1.1
_Receiving ONDATA Esc-exit F5-Seliip F1=Help
Getting Help

Push F1 to enter the Help program “The first screen of Help explains the
function keys used in the Setup program.

OAKTON DATA Log Assist. .. ... Comminications Program Ver 1.1

: L Help Screen
Help :F1
Exil From Main Program EsC

" Selup Keys »
Setup : : :F5
Save & Exif From Setup :F3
To'Change Value i+ .
Swilch Option : TAB
) ESC—EXII FromHelp.,..  PgDown/PgUp
Receiving ONDATA . CEscexil  F5:Selup  Fi-Help
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Use the "Pa&p" or "Page Down” to advance to the second screen
of Help. This screen indicates the proper file name extensions you must
use when naming files (done in the Setup program) that import into
other software programs. No extension is needed if you aré not import-
ing the data into another program: :

QAKTON DATA Log Assisl . . . . .. Communications Program Ver 1.1

Help Screen
File Name Length :
Maxiimum léngth of file name is 12 characters )
File:Name Extension Formal '

Lotus® 123® _. use Filemame with [:PRN] extension
Excel® -+ use File name.with;[.CSV) extension

WordStar® ‘ : use File:name:with-|.DOC} extension
Norton Edilor®

Note; This program uses-compulér date and lime. Please
set your computer date and lrmetbelore executing

:-no extension required.

this program. 7
ESC-Exit-From Help . . .. PgDown/PgUp
Receiving ONDATA _ Esc-exit F5<Setup F1-Help

Push Esc to exit the Help program.
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The meter is capable of different communication configurations for baud
rate, parity bits and stop bits. The values chosen for these parameters
for the' meter must match those chosen for the computer.

S_ettihg the cor'nmunication parameters

. Push F& to-enter the Setup program You will see the followrng

- screen:
OAKTON DATA Log Assist . . . . .. Communicalions Program Ver 1.1
Selup
Select Baud Rale - 9600
* Select Parity Bit "I EVEN(2)
Select Stop'Bit A
Select Com Port 1

Enterfile name

" To change value 4

' _ Swilch option :TAB -
Save. & Exit ©F3
‘ Receiving ONDATA . ‘Esc-exit F5-Sel.u‘p::‘ F1-Helpy

2. Seteach parameter to the same value as the value -chosen in the
Setup program of the meter or vice versa. To set these parameters in
the meter, see Program P4.0, page 16 for complete instructions.

The cursor will flash under the. parameter that is currently selected. You
can change the value of the currently selected parameter by using the
"+ key.

The following settings are available.

Baud rate: 2400, 4800, 9600, 19200

Parity bit: NONE (0), ODD (1), EVEN(2).

Stop bit; 1,2 _

Com port (the communication port the cable is hooked to on the com-
puter): 1,2 "

3. After choosing a value for a parameter, push the "TAB" key to move
to the next line. Continue until all parameters (baud rate, parity bit, stop
bit and com port) are chosen Push “TAB" to move to the next line,
"Enter file name". :

4. Enter a file name. If the data is imported into another software pro-
gram, use the proper file extension as shown on the second screen of
HELP. The entire file.name, including the-period and three-letter exten-
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sion (for exampie *.PRN" for Loius® 1-2-3®), can be a maximum of 12
-characters. if the data is not imported into another software program,
then a file extensionAis not required. Push “enter” to enter the file name.

-5. Push F3 to save the parameters and the file name, and to exit the
Setup program. The file.name is 'now listed in the directory either on
disk if you are working from the disk, or on the hard rive if the software
was copied to the hard drive.

IMPORTANT: If you exit this program by pressing Esc instead of F3, all
- information just selected is lost. All parameters and the file name con-

~ vert back to those that were shown when you first entered the Setup
program.

6. No matter which key {(either F3.or Esc) yau pressed to exit, the Setup ‘

dialog box will disappear. Thee ONDATA screen appears and a blmklng
“Receiving (your new file name here)” will appear in the bottom left cor-
ner. ESC, EXIT, F5-Setup, and F1 Help will display across the rest of the
bottem of lhe screen.

\

Page 24 .

P
‘\ ’

. Press PRINT on the meter to send data to the computer. See Figure

D Sendmg data to the computer

1.26 below.

Figure 26

Print

2. The data appears on the ONDATA screen as folfows:.

OAKTONiDATA'LoglAssista..,. ... . Communications Program Ver 1.1

. COND:, 1990 ' Temp: 25.0 Date: 017i9-1993.> Time; 13:50:10

Receiving ONDATA - . Esceext F5-Selup  Fl-Help -

‘Note: I your meter is sel-for TDS measurement the screen will show "TDS:™instead of "COND:"

3. Continue to push PRINT on the meter to send data to the computer.

4. When all data has been éoll_ected, push Esc to
quit the ONDATA program and store the data under the file name.



E. Using th_.eter with a computer and the OAKTON Datalog
Assist Software to download stored memory

The meter only sends measurements to the computer that are on the

display; either “live” or stored measurements. To download stored mea-
surements, first recall measurements from memory. To recall a mea-

surement from memory, the meter must be in the MEAS mode (not _
CAL), and in the same measurement mode it was in when the measure- '
ment was stored. Date and time.of measurement are not stored. When '
downloading stored measurements, the date_,and time on screen will be

the current date and time." Examples: To recall a measurement stored " '
as a conductivity value, the meter must be in the MEAS function.. To

recall a measurement stored as a TDS value, the meter must be in the.

MEAS TDS mode. See Figure 27, right. Figure 27 :

1. To download stored readings in memory : : P

AUTO MEAS i |

ﬂﬁi

to a computer, set.up the meter and com-
puter as described in Section 9 C of this
manual,

2. While the meter is in the MEAS function,
~press MR/¥ to display the last measured
value stored in memory for that measure-
ment mode. ’

3. Press PRINT to print the last value..

-4, Press MR/¥ again to recall the second-to-last measured value
stored in memory.

READY

T =
%

r|_| L
—~—

P

= ATC

5. ‘Press-PRINT to print the second-to-last value.

6. Repeat 4 and 5 above until all measurement values stored are
printed.

7. To print other measurement values stored in memory that are in other
measurement modes, press CAL/MEAS to return to measurement
mode

8. .Select the next measurement mode (COND or TDS) for the measure-
ment values stored in memory.

9, Repeat steps 2 through 5 above until all values stored in the same
measurement mode are downloaded..

10. Repeat steps 7 through 9 above until all measurement values stored
in memory are downloaded.

11. All values are numbered in the order they were stored in memory,
regardiess of measurement mode. For example, MEM: 093.5 S can be
followed by MEM: 165 ppm, then MEM 2: 93.5 pS. When recalling in
conductivity mode, only MEM 2: 93.5 pS and MEM 0: 83.5 S will be
recalled and dowriloaded to the file in the PC. Tab to ppm mode to
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recall, and down loaded to the file in the PC MEM; 1, 1 65'pr.

12. Press ESC to store the data under the file name and exit from the
OAKTON DATALOG'ASSIST SOFTWARE with DOS.

F: Viewing a data file

1. You can view a data file using any text viewer that can open an ASCII
file including the "TYPE" and "EDIT” commands included with most -
DOS programs. At the DOS prompt, type "TYPE", followed by a space,

-and your data file name at the DOS prompt. The contents of the file

appears, but you will net be able to change data.

2. To view a data file and change any information in the file, type
“EDIT", followed by a spacs, and the file name at the DOS prompt. The'
contents of the file appears. Use the arrow keys on the computer to
move the cursor around.

3. Press ENTER to go into FILE. Select the. exit optlon If you made
changes to the file, the computer will ask if you want to save the
change. Tab to'Y for yes or N for no.

G. Printing Errors
If the LCD shows ERR, or the meter prints garbage, or prints nothing:

Printer or computer might not be connected properly; check cable con-
nections. Also, the dlp switch setting could be set wrong. Check dip
swrtches for baud rate, data bits, and parity on the prlnter

9. ‘Probe Care and Maintenance

Keep the conductivity probe clean. Rinse the probe twice, and gently
swirl it while you take readings. For best accuracy, soak a dry probe for
at least 5.to 10 minutes or longer before calibration. Wash the probe

“with deionized or tap water before storing it. Never scratch the platinum

portions with a hard substance. Do not strike the probe agalnst any
hard surface. - .

Do not make continuous contact with your solutions. Readings will rise

. over a period of time while you soak your probe.

Do not immerse the probe in oily solutions. Clean the electrode thor-
oughly by stirring it in mild detergent bath. Wipe the probe with a soft
tissue paper. Wash thoroughly in tap water and then in deionized water.
Recalibrate the meter after cleaning the probe. '
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10. Tem,,!ture Calibration

The meter allows two types of remperature calibrations called “single .
point” and “lwo point” calibrations. Single point calibration is more -
commonly used. A two point calibration is needed only if you are using
a replacement probe.” The built-in temperature sensor included in the
probe is factory calibrated, and does not require two point calibration.

Use a temperature standard in the solution with your probe. Compare

the value to a known standard or from the value of an NIST thermome-

ter, to check if temperature calibration is needed.

1. Press MODE and select temperature mede (TEMP). Make sure you
are in MEAS before you begin calibration.

2. Press CAL. Figure 28
Pressing CAL brings you into the cali- i
bration mode. See Figure 28, right. ‘ p_ b 'K
3. When both the reference ther- . A |
mometer an.d. the meter temperature _ LJ n 8 <
display stabilizes, press MI/A or MR/¥ to U aTC
~ adjust the meter réading to agree with your e
- temperature standard. For example, in
Figure 29, right, the desired temperature : '
reading corresponding to a temperature Figure 20
work standard is 22.0°C. Use the MI/A to — =
increase the temperature reading to 22.0°C. _ 9,,,_, 5 ﬁ pom
NOTE: Temperature calibration with -b s
the probe is restricted to +/- 5°C

§
from the initial value displayed. dur- ' : 7
ing calibration. .

i B
4. Press ENTER/RANGE to confirm the
selected temperature. The meter reverts to
the measurement mode. See Figure 30, ;
right. The meter is now precalibrated for Figure 30
accurate readings and automatic tempera- AUTO MEAB
ture compensation. = i =1
NOTE: In this example, Figure 30, 5 i ‘

. the-new TDS value changes and
reflects the TDS value at the new tem- 8 f_j U
perature range if your temperature coeffi-

‘cient Is not .zero.

Pago 28

Errors in Calibration _ I , .
When an error occurs during the calibration Figure 31
procedure, the display shows an ERR. : L
See Figure 31, right. . L-ﬁ EL.l
For conductivity and TDS measurements, Lo v
the display shows “ERR" when you try to ' C-' l i -
change the slope by more than +20%. e =l e
“ERR"” displayed warns you of improper oo

probe use, a bad calibration solution, or
bad calibration technique.

For temperature calibration, the "EHR" displays once the calibrated '

~value Input exceeds the initial display value by 5°C.

. 11. Zero Adjustment

Zero Adjustment K
For models 19820-10, -20, -30:

~ Zero adjustment is necessary only if the meter does not shbw zero when
~ the probe is dry and in air. Make sure the probe is washed with deion-

ized water, and air dried.

Zerolng the Meter

1. Connect a clean, air dried conductivity. probe to the meler. Use both
BNC socket and the phono socket.

2. Press CAL/MEAS and then tum ON the meter.

3. Release the ON key, and then the CAL/MEAS key. A blinking
“ECO.3" displays.

4. Press ENTER/HANGE three times

first range.
6. Press ENTER

7. A5 digit number appears This number will be close to 20,000. A *2~
appears in t_he secondary display.

8. Wait for 10 seconds and. press ENTER.

You completed the Zero Adjustment for youf first range.’ :

9. 0.0 yS displays. You are now at the beginning of your second range. .
10. Press ENTER to zero adjust your second range.

Press CAL/MEAS instead of ENTER to skip to another range.

- 5. 0.00 pS displays indicating the beginning of zero adjustment for your
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12. Error viessages

Lco
Indicates Cause Solution

Display .

Em 1. . Instrument loo
Memory write

(in primary old (»10 years). Retum if necessary.”
) . eror : :
diaplay} Hardware failure. .
Em. 2 : - . P ENTER, then tumn

I Memory checksum . Balteries 1o weak, wm - b: :

| i . 'imeter. Change batteries

fin primary eror Hardware failure. ’ ang .
dioplay) Recalibrale. Return,” .
Ev Unr ized input Wrong input n Release key. Seleci valid
annunclator frorm keypad selected'mode. Qperallo'ns.dependmg o

o . | mode. :
CAL & Er Wrong valuainput | Check value, clean probe:
annunclatore Calibration eror at calibration. See "Probe Care and

1 blink ’ Dirty probe. ~ Maintenance”, page 27.
Printer & Err : . .
. Printer.is off. ‘1 Check cable connections &
annunciators | Not able to-print ' _ .
’ Cable is faulty. printer eetlings.
_ blink. - -
Em 3 ADC error Faulty hardware. . Retum.”
Erm. 4 Keypad stuck error Faulty hardware, Retum.”

. For conductivity and TDS measurements, “ERR” on the dlsplay shows

whenever the calibration value input into the meter is different from the
initial value displayed by more than 20%. “ERR" displayed warns you of
improper probe use, a bad calibration soluhon or bad calibration tech-

nique.

You will ses ‘(he errors in tho primary display (the row of larger digits), To ellmlnata the

‘erfors; switch off the meler and switch it ON agaln. All keys become inactive. If error per- ..

sists; or the meter showsiincorrect values, return the meter.”

.* Sea "Warranty” and "Return of ltams®.

Pran 20

=
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13. Troubleshooting

N

Problem Cause - Bolution
' &) Batteriea not in placs. a) Insort batteries.
Power on but b) Batterles ol n.correct b) Ra-Insert batteries in comrect
‘no display - polariy. - .. potarly. ’
: q Mak bafteries. ¢) Replace batteries or attach:
: : - AC adapter. -

o 8 Dirty probe, - g 8) Claan the probe and recalibraie,
'Unctable b) Low conductivity. " b) Avold atmospheric contact with
‘nading . : ' eolution,

). External nolse pickup. ‘| ) Move away from noise.
d) Broken probe. d) Replace probe.
| @ Dty ity prabe. a) Clean probe, See “Piobe Care
Not able to ' : & Malntenance”, page 27.
calibrato b) Incorrect TDS faclor b) Set the correct TDS faclor prior.
{in TS modg). | 107DS catibration.
. . . ¢} Incorrect probe cell constant. c) Replace probe.
“Or" on'LCD, printor | &) Probe.is shorted 8) Check probe.
or computer screen | b) Probe In too high conductivity . b) Usa different-solution;
| solution forrange -
~ 14. Specifications
: Conductivity TDS " Temperature
Ranges: 0.00 -19.99 uS |0.00-9.99 ppm 0-80°C
0.0 -1 99.9 pUS }10.0-99.9 ppm |(Epoxy platinum probe)
0-1999 uS 100 -999 ppm. 0-100°C '
10.00-19.99 mS |1.00-9.99 ppt  |(Glass/Platinum probe)
0.0-199.9mS '[10.0-99.9 ppt | -
. - 100 -200 ppt
Resolution: | 0.01:pS" 0.01 ppm 0.1°C
0.1 uS 0.1 ppm
1S 1 ppm
0.01 mS 0.01 ppt
0.1mS: 0.1 ppt
- 1 ppt

Cell constant 1 with probe supplied. Cell constant of 0.1 is best for

very low ranges (<10 §1S) and a cell constant pf 10 is best for hlgher
ranges (100 mS).
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Specifict. s continued
Temperature compensation: auto or manual
Temperature Coefficient Adjustment: 0 0 to 10.0% per °C -

Power: Four 1.5V batteries (AAA) approx. 60 hrs or 9 VDC unregulated

AC adapter : , -
Operating temperature: 0 -50°C

Dimensions: meter; 7.5"L'x 3.5"W x 1.75"H, boxed: 9.2"L x 8.5"W x
2.75"H, probe only: 1/2"Dia. x 5"L with 2.5 ft cable

Weight: meter: 1 1b (0.5 kg), probe 0. 35 Ib (0.2.kg), complete kit: 2'lbs
(0.9 kg)

Accuracy: Conductivity/TDS +1% FS in all 3 lower ranges, +1% FS .
accuracy within £20% of calibration value in the higher ranges. Better
accuracies are possible in the very high and very low ranges if 10 and
0.1 cell constant probes (respectively) are used.

Temperature: +:0.5°C

15. Accessories

WD-59002-51
WD-59002-56
WD-35615-09
~ WD-35615-06

See Addendum 1, Page 34 for'TDS values for the solutions below.

WD-01489-41
‘WD-01489-85
WD-01489-43
WD-01489-70
WD-00653-15
WD-01489-44
. WD-01482-71
WD=00653-89
WD-01481-52
WD-00653-50
WD-00653-80
WD-19850-00
WD-19850-10

Page 32

110 VAC Adapter

220 VAC Adapter -

RS-232 Cable 9 pin
Replacement Electrode Holder

23 uS Cal. Standard, 1 qt

84 pS Cal. Standard, 500.ml

447 pS Cal. Standard, 1 qt

1413 pS Cal. Standard, 500 mi

1500 pS Cal. Standaid, 1 pint -

2070 pS Cal. Standard, 1 qt

2764 uS Cal. Standard, 500 mi

8974 pS Cal. Standard, 1 pint

12880 pS Cal. Standard, 500 mi

15,000 pyS Cal. Standard, 1 pint

80 mSCal. Standard, 1 pint

447 pS Cal, Standard, 20 single use pouches )
1413 pS Cal. Standard, 20 single use pouches

(- | | o
. Accessories continued - | .

R4 .

WD-19850-20 2764 uS Cal. Standard, 20.single use pouches
WD-19850-30 15,000 pS Cal. Standard, 20 single use pouches

WD-19820-50 Replacement platinum/epoxy conductivity probe with
built-in temperature sensor. Cell constant = 1.0.

WD- 19820-53 Replacement platinum/epoxy conductivity probe with
burlt -in temperature sensor. Cell constant = 0.1, .

WD-19820-54 Replacement platinum/epoxy conductlvuty probe with
built-in temperature sensor. Cell constant = 10,

-Call your OAKTON dlstnbutor for replacement probes.

16. Warranty =

This product is warranted to be free from defects in material and work-
manship for a period of one year from date of purchase. If repair or
adjustment is necessary and has not been the result of abuse or misuse
within the one year period, please return—freight prepald—and correc-
tion will be made without charge.

Out-of-warranty products will be repaired on a charge basis.

'17. Retufn of ltems

Authorization must be obtained from your OAKTON Distributor before
returning items for any reason. When applying for authorization, please
include data regarding the reason the items are fo be retuined.

NQOTE: We reserve the right to make improvements in design, construc-
tion, and appearance of our prodticts without notlce
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TDS conQéksi‘on factor. Muitiply conductivity by this factor to get ppm TOS for the

£ type of TDS reading needed. Enter this factor into your Cole-Parmer TDS/conductivity meter in Setup, Program 3. The

Addendum 1: Conducti'vity' to TDS Co_zfaversion Factors

% 1. Factor- the conductivity to ppm

-
2

. % Addendum 2: Calculating TDS Conversion ﬂmoi .
5 © , . :
m m m . The meter can be calibrated using TDS calibration standard solutions.
- m = .m The calibration standard only needs to give the TDS value at a standard
m ' 5 2 temperature such as 25°C. To determine to the oozaco:<_€ -lo-TDS
m m 2 conversion factor use the following formula:
c g @ g _ . Factor = actual TDS + Actual Conductivity @ 25°C
2 Q - ®
G > 2 Umnazo:m :
@ 2 m. Actual ._.Um Value from the solution coz_o label or as a standard you
m m o make using high purity water and precisely weighed salts.
5 5 w - - _ - Actual Conductlivity: Value measured using a properly om:ca_ma
s 9 o m m B mm m m 3 mm m.w Cole-Parmer Conductivity/TDS/Temperature meter. .~
5 F 3 BRBBRRRER QD IS . ~ Both the Actual TDS and the Actual Conductivity values must be In the
2 3 ) bk OO OCd oo oo oo o : ‘ )
ke] 2 Q : P same magnitude of units. For example, if the TDS value is-in ppm the
,m - = 9 - conductivity value must be in piS; if the TDS value is in cE the
= .m ) 0 @ | conductivity value must be inmS.
a 8 RBS2o0g9n02d?la Check this number by multiplying the conductivity reading c<5mqm2oq
a B ENVgawn o o @ Y Q y g
o & g gLeuwgEp-eR. _” _:Emmdoé_ﬂo:::_mm:aSm_,mwc:_mﬁm.aw_:vva _
Z 5 | | i |
= 0 - : e ae : .
s g = 38§83 328328 3 Addendum 3: Calculating Temperature Coefficients -
o] P — b N O O O = ©o
5 .m m gI LI 8w02eaag %o.nw,m::":m the temperature nomn,n_mi of your sample solution use
. s formula:
@ (o3P 2]
£ 210 0 o .
= - 9 a 3 .
28 oo 8§ F 3 , Cr2-Cy
5 %0 £239-"rwsond TC= 100x — !
8 252 Gose8m3ITFEGS | Cri(Ta - 26) - CrofT, - 25)
5 ol £ B8 ERR2TIR < _
@ ® D m ! TC = Temperature coefficient
> %7 - . . - PRI )
m m m .m L en o .Mr W g 9 o m - Cn |00:aco:<_~<m:&=u; Cn= ogacn__sq at qmac 2
c 888 :8B3H3885GRY To-Temp ) TesTewp.2 25250
B 90 g gwreceocee ©ocoooo NOTE: A controlled temperature water bath Is ideal for this procedure.
3 X : ,
m m m b v § ! 1. Immerse the probe into a sample of solution and adjust the tempera-
a 54 0 7 . ture coefficient to 0% (that is, no compensation) by entering setup pro-
£ L= o« B3 , 2
= WS O Q@ O N g 0Nk o @ gram P1.1 and pressing the MR/¥ button until the upper display shows
5§ =22 EO M oo~ S ®OogLy
= .wm = 2-odywen 3G 0.0 and u—mww, ENTER. Press O>_k_<_m>m lo oo:_m back to nozacn__sq
3 B =30 ® measurements. o
m m b ..m m ;m. : ! 2. Wait for-5 minutes. Note T, and Cy, (conductivity at t,).
= O . : v K\ ] . ) :
T - B0 Yo v o Q 449994 cuvr_.m S w : 3. Condition the sample and probe to a temperature (T,°C) that is about
§EQ22 0h 33 "nmngo9gsB3GE y 5°C to 10°C different from T,, and note the conductivity reading Cr..
3 t £ d ~N v OK
o = C ] 3M445079250 .

meter automatically gives the most accura_te TOS readings.
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NOTE: F . your results for future reference in the back of this .man-
ual. Ideally ., and T, should bracket your measurement temperature,
_and should not differ by more than 5°C.

4. Enter the Temperature Coefficient in the meter. While in program
P1.1, use MI/& or MR/V.

5. Scroll to a required value from 0.0 to 10. 0%/°C as determlned in the
procedure outlined above or in."4. Calibration”, page 5. :

.6. Once this value is displayed, press ENTER to conﬂrm the value. ThIS
. coefficient will now be applied to all the meter readings. .

Addendum 4: Calibration Tips

You only need one calibration for measurement throughout the entire
range of the meter. If a range was not calibrated, the meter automati-
cally detects the closest range calibrated and uses that calibration infor-
mation. However, only the ranges that were calibrated have maximum-
-accuracy.

If you are measuring in ranges greater than 20 mS or conductivity fower
than 100 pS, calibrate the meter at least once a week to get specified
+1% E.S. accuracy. If you are measuring:in the mid ranges and you
washed the probe in deionized water and stored it dry, calibrate the
meter at least once a month. Wet the probe for 10 minutes before cali-"
brating or taking readings to saturate the probe surface and minimize
drift. If you make measurements at extreme temperatures callbrate the
meter at least once a week.

Use only the conductivity/TDS - probe specified for these meters. If you

do not, you must measure the solution temperature separately and
manually enter the solution temperature '

IBM, AT- Heg TMInternational Business: Machines Corp.
Excol, Word- Reg TM Microsoft Corporation

Lotus, 1-2-3-=Reg TM Lotus Development Corp.

Norton Commander-Beg TM Symantec Inc.. -
Wordstar-Reg TM Wordstar International Inc:
OAKTON®- Reg TM 1, 692, 543

This manuat printed
on recycled paper.
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Attachment Five

Black and Associates
Environmental Consultants, Inc.

Nogea Bronfurs Tivd Fresemang, Jn

Project Log

Praject: RCRA Compliance Well Seonpling: Date: 08/13/2022
Time started: _0706 Wind speed: __ 0 direction: _]190
Temperawre: _73°F Cloud cover; (. leal

Time ended:  _1633 Wind speed: __8 direction: __200
Temperature: _100°F  Cloud cover: __Clear

Personnel: 1B

A CW/PZ | Level o | Volume Total Sample
: . ; arer 4 . Specitic £ g
| \Vell # Water 1 galtans Depth PH e | remp. (.&_{’1‘“‘£|;‘1cc Nuntber
’,‘ dleeny L. . G - B gee

{Ieet) ifeel) : and Time

0.85 | 16.17 899 | 08152022 3
1145-1200 )

30.14 | 708 | 2% 08152022 E |
- 1350-1400 |

17.29

32.98 80| 273 A 08152022 A |
1250-1300 §

d Ficld 06 25 (362 7. 08152022 C
1 Blank 1542-1612

{ Trip 05 |38 72 L o8152022 D)
_ Blank OR30 :

. \r( & MBWP MY 4.7, & l“()l\ 0743-08U3
e 413, and 2764 OK 080341829

PZ=2 oy counainegd A gl oirer ung shere e it iyt B Jesting fop Pentachlezophenol ar
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SECTION 3 - INTRODUCTION AND SCOPE

The purpose of this Quality Manual is to specify the quality system for Environmental
Testing, Inc. (ETI). The Quality Manual defines the policies, procedures, and documentation
that assure analytical services continually meet a defined standard of quality that is
designed to provide clients with data of known and documented quality and, where
applicable, demonstrate regulatory compliance.

POLICY

The Quality Manual sets the standard under which all laboratory operations are performed
including ETI's organization, objectives, and operating philosophy.

3.1 Scope of Testing

ETIs scope of analytical testing services includes those listed in section 25.1 of this
Manual. All relevant certifications which encompass this scope are prominently
displayed on the laboratory premises.

3.2 Table of Contents, References and Appendices

The table of contents is in Section 2 of this Manual. This Quality Manual uses the
references from the 2009 TNI Standard, Volume 1, Module 2, Section 3.2.

3.3 Glossary and Acronyms Used

Quality control terms are generally defined within the section that describes the
activity.

Glossary
2009 TNI Standard, Volume 1, Module 2, Section 3.

Acronyms

A list of acronyms used in this document and their definitions are:

ASTM = American Society for Testing and Materials
Bik - Blank

°C - Degrees Celsius

CAS - Chemical Abstract Service

CCv -  Continuing Calibration Verification
CDOC - Continuing Demonstration of Capability
CcocC - Chain of Custody

DO - Dissolved Oxygen

DOC = Demonstration of Capability

EPA - Environmental Protection Agency

ETI - Environmental Testing, Inc.
GC/MS - Gas Chromatography/Mass Spectrometry
ICP - Inductively Coupled Plasma
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ICV - Initial Calibration Verification
LCS - Laboratory Control Sample
LIMS - Laboratory Information Management System
LFB - Laboratory Fortified Blank
MDL - Method Detection Limit
ma/kg - Milligrams per Kilogram
mg/L = Milligrams per Liter
MS - Matrix Spike ,
MSD - Matrix Spike Duplicate
NELAC - National Environmental Laboratory Accreditation Conference
NELAP - National Environmental Laboratory Accreditation Program
NIST - National Institute of Standards and Technology
ODEQ - Oklahoma Department of Environmental Quality
PT = Proficiency Test(ing)
QA - Quality Assurance
QC - Quality Control
Qs - Quality System
QM = Quality Manual or Quality Manager
RCRA - Resource Conservation and Recovery Act
RL - Reporting Level
RPD - - Relative Percent Difference
RSD, - Relative Standard Deviation
SOPs = Standard Operating Procedures
sSvoC — Semi-Volatile Organic Compound
TCLP = Toxicity Characteristic Leaching Procedure
TNI - The NELAC Institute '
Mg/l - - Micrograms per Liter
VvOC = Volatile Organic Compound
!
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POLICY

ETI is a legally identifiable organization. Through application of the policies and procedures
outlined in this document, ETI establishes that it is impartial and that personnel are free
from undue commercial, financial, or other undue pressures that might influence their
technical judgment. ETI is responsible for carrying out testing activities that meet the
requirements of its current certification standard and that meet the needs of the client.

4.1

Laboratory Organizational Structure

Policy
The organizational structure indicated minimizes the potentlal for conflicting or
undue interests that might influence the technical judgment of analytical personnel.

Multiple laboratories are operated at the same physical address under the same
management. This document applies only to analyses performed by ETI under the
accreditations or certifications referenced by this document. Samples received for
testing under ETI’s accreditation are separated from other.samples and are logged
and processed on.a separate database instance from the other laboratories. Any
analyses subcontracted for Environmental Testing, Inc. to any other laboratory are
clearly reported as such. Appropriate accreditation information is also reported
withsubtontracted analyses.

ETI is a full service commercial environmental laboratory that is locally owned and
operated. ETI was incorporated in April 2000 and officially opened for business in
August of that same year. ETI is primarily certified by the Oklahoma Department of
Environmental Quality as Lab #7211 and Louisiana Department of Environmental
Quality LELAP Certificate 10002. The Federal tax ID is available upon request, if
applicable. ETI operates in Oklahoma City, Oklahoma.
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Figure 1 — Organization Chart

4.2 Responsibility and Authority
MANAGEMENT includes the titles, President/CEO, Vice President, Technical Director,
and the Quality Manager.

Policy
Management has overall responsibility for the technical operations and authority ,

needed to generate the required quality of laboratory operations.

Policy

Management’s commitment to quality and to the Quality System is stated in the
Quality Policy, which is upheld through the application of related policies and
procedures.

Policy
Management is responsible for documenting the quality of all data reported by the
laboratory. ‘

Policy

Management ensures that all environmental testing activities are carried out in such
a way to meet the requirements of the NELAC Standard and any accrediting
authorities granting ETI laboratory certification, or all data is documented as non-

certified.

Policy

Management ensures technical competence of personnel who are responsible for
operating equipment, performing tests, evaluating results, or signing reports, and
limits authority to perform laboratory functions to those appropriately trained and/or
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supervised. This includes all laboratory operations carried out at ETI's permanent
facilities, as well as any work carried out in a mobile or temporary laboratory setting.

Policy
ETI only uses personnel who are employed by, or under contract to ETI.

Procedure

The assignment of responsibilities, authorities, and interrelationships of the
personnel who manage, perform, or verify work affecting the quality of
environmental tests is documented in Figure 1. Job descriptions not listed in section

17 are listed in section 25.2.

Management bears specific responsibility for maintenance of the Quality System.
This includes defining roles and responsibilities to personnel, approving documents,
providing required training, providing a procedure for confidential reporting of data
integrity issues, and periodically reviewing data, procedures, and documentation.

Management ensures that audit findings and corrective actions are completed within
required time frames. See section 25.6.

When the Technical Director is absent, the Quality Manager acts as the Technical
Director. When the Quality Manager is absent, the Technical Director.acts as the
Quality Manager. In the event that both the Technical Director and the Quality
Manager are absent, the Laboratory Director will function as both the Technical
Director and Quality Manager. In the event the Laboratory Director, Technical
Director, and Quality Manager are all absent, ETI is closed.

Designated alternates are appointed by management during the absence of the
President/CEO, Technical Director or the Quality Manager, and always if the absence
is more than 15 days.

The primary accrediting authority(ies) are notified in writing in the event the
Technical Director’s absence exceeds 65 consecutive calendar days.

Management is responsible for defining the minimal level of education, qualifications,
experience, and skills necessary for all positions in the laboratory and assuring that
technical staff have demonstrated capabilities in their tasks.

Training is kept up to date as described in Section 17.4 by periodic review of training
records and through employee performance review.
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SECTION 5 — QUALITY SYSTEMS

ETI's Quality System is documented in this Quality Manual and associated quality system
documents. Together they describe the policies, objectives, principles, organizational
authority, responsibilities, accountability, and implementation plan of the organization for
. ensuring quality in its work processes, products, and services.

5.1 Quality Policy
Quality Policy Statement

The objective of the quality system and the commitment of management is to
consistently provide our customers with data of known and documented quality
that meets their requirements. Our policy is to use good professional practices,
to maintain quality, to uphold the highest quality of service, and to comply with
the NELAC Standard. ETI ensures that personnel are free from any commercial,
financial, and other undue pressures, which might adversely affect the quality of
work. This policy is implemented and enforced through the unequivocal
commitment of management, at all levels, to the Quality Assurance (QA)
principles and practices outlined in this Manual. However, the primary
responsibility for quality rests with each individual within the Ilaboratory
organization. Every laboratory employee must ensure that the generation and
reporting of quality analytical data is a fundamental priority. Every laboratory
employee is required to familiarize themselves with the quality documentation
and to implement the policies and procedures in their work. All employees are
trained annually on ethical principles and procedures surrounding the data that is
generated. ETI maintains a strict policy of client confidentiality.

5.2 Quality Manual

Policy

Management ensures that ETI’s policies and objectives for quality are documented by
reference or by inclusion in the Quality Manual, and that the Quality Manual is
communicated to, understood by, and implemented by all personnel concerned.

Policy
Where the Quality Manual documents laboratory requirements, a separate SOP or
policy is not required.

Procedure
All employees sign a form, kept with their training records by the Technical Director,
which states that they have read and understood the Quality Manual, including the

quality policy.

The Quality Manual is maintained current and up-to-date by the Technical Director
and the Quality Manager.
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SECTION 6 - DOCUMENT MANAGEMENT

This Section describes procedures for document management, which includes _cohtrolling,
distributing, reviewing, and accepting modifications. The purpose of document management
is to preclude the use of invalid and/or obsolete documents.

ETI manages three types of dbcuments, 1) controlled, 2) approved, and 3) obsolete.

A CONTROLLED DOCUMENT is one that is uniquely identified, issued, tracked, and kept current
as part of the quality system. Controlled documents may be internal documents or external

documents.

APPROVED means reviewed, and either signed and dated, or acknowledged in writing or
secure electronic means by the issuing authority(ies).

OBSOLETE DOCUMENTS are documents that have been superseded by more recent versions.

POLICY
All documents that affect the quality of laboratory data are managed appropriate to the

scope and depth required.

6.1 Controlled Documents

Policy
Documents will be rewewed and approved for use by Management prior to issue.

Procedure

Documents shall be reviewed and revised as necessary and on a periodic schedule
not to exceed two years. Each document shall be reviewed to verify suitability for
the intended use and conformance to the quality system requirements.

Approved copies of documents are available at all locations where operatlons are
essential to'the effective functions of the laboratory.

A SharePoint document library is used to control documents distributed to laboratory
employees. Appropriate access levels to this library are determined and assigned by
management. Each document has a unique identifying number and effective date.
Approval status is shown in the library as part of the document record. All
documents are reviewed and signed by the either the Vice-President or the Technical
Director and the Quality Manager. After final review, the document is published to
the library and approved for use by the Quality Manager. Previous versions are
retained in the library history files. Hardcopies of internally produced documents
(particularly Standard Operating Procedures) are uncontrolled. The controlled
version shall reside in the SharePoint document library. A document specific
certification statement is supplied in conjunction with the issued document.- Once
the document is read by the employee who it is issued to, the certification statement
is signed and returned to the Technical Director to be filed in their respective training

file.

Controlled internal documents are uniquely identified with 1) effective date, 2)
revision identification, 3) page number, 4) the total number of pages (or a mark to
indicate the end of the document), and 5) the electronic signatures of the issuing
authority (i.e. management).
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A master list of controlled internal documents is maintained that includes
distribution, location, and revision dates. A master list of controlled external
documents is also maintained that includes title, author, copyright date, and date of
publication, and location. The controlled document list is maintained by the Technical
Director. The controlled document list is updated at the time of issue.

Document Changes to Controlled Documents

6.1.1.1 Palper Document Changes
I ETI no longer controls paper copies of documents.

6.1.1.2 Electronic Document Changes :
Suggested changes to electronic documents are presented to the
Technical Director for review and approval. Such changes,once approved,
are made by management on the controlled file and accompanied by the
respective member of management’s electronic signature . If changes are
made in this manner, these changes will be included in the subsequent
revision upon the next review.

Where practicable, the altered text or new text in the draft is identified
during the revision or review process to provide for easy identification of
the modifications.

Obsolete Documents

Policy
All invalid or obsolete documents are removed from general distribution, or
otherwise prevented from unintended use.

Procedure
Obsolete documents retained for legal use or historical knowledge preservation are

appropriately marked and retained.

Obsolete documents are identified as being obsolete by management. All copies of
the obsolete document are collected from employees according to the distribution
log, and each obsolete document is clearly marked “"Obsolete” on the front cover or
destroyed. At least one copy of any obsolete document is kept on file as required by
regulatlons or client.

Electronic copies of obsolete documents are marked “Obsolete” and. restricted to
management access only. They are retained as required by regulations or clientele.

Standard Operating Procedures

STANDARD OPERATING PROCEDURES (SOPs) are used to ensure consistency of application

-of common procedures, are written procedures that describe in detail how to

accurately reproduce laboratory processes, and are of two types: 1) test method
SOPs, which have specifically required details, and 2) general use SOPs which

- document the more general organizational procedures.
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SOPs do not have to be formal documents with predefined section headings and
contents. They can be less formal descriptions of procedures described in the Quality
Manual or other documents.

Policy
Copies of all SOPs are accessible to all personnel.

Procedure
Each SOP indicates the effective date, the revision number, and the approval
signature(s) of the Quality Manager and Vice-President or Technical Director

Test Method SOPs

Policy

ETI has SOPs for all test methods within its scope, and for procedures that are part
of the Quality System that accurately reflect how the analytical process is performed.
SOPs, active and obsolete, are maintained by the Quality Manager on the laboratory
SharePoint server. Where equipment manuals or published methods accurately
reflect laboratory procedures in detail, a separate SOP is not required.

Policy
Any deviation from a test method is documented, including both a description of the
change made and a technical justification. The deviation from a test method is

reported to the client.

Procedure
Each Test Method SOP includes or references (as applicable) the following:

a) identification of the test method;

b) applicable matrix or matrices;

c) detection limit;

d) scope and application, including components to be analyzed;
e) summary of the test method;

f) definitions;

g) interferences;

h) safety; ‘

i) equipment and supplies;

j) reagents and standards; -

k) sample collection, preservation, shipment and storage;

I) quality control, including acceptance criteria (5.4.10.6);

m) calibration and standardization;

n) procedure;

o) data analysis and calculations;

p) method performance;

q) pollution prevention;

r) data assessment and acceptance criteria for quality control measures;
s) corrective actions for out-of-control ;

t) contingencies for handling out-of-control or unacceptable data;
u) waste management;

- vo) references; and,

w) any tables, diagrams, flowcharts and validation data.
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SECTION 7 - REVIEW OF REQUESTS, TENDERS AND CONTRACTS

POLICY
The review of all new work assures that oversight is provided so that requirements are

clearly defined, ETI has adequate resources and capability, and the test method is
applicable to the customer's needs. This process assures that all work will be given
adequate attention without shortcuts that may compromise data quality.

Contracts for new work may be formal bids, signed documents, verbal, or electronic.

PROCEDURE

7.1

Procedure for the Review of Work Requests .

The President/CEO or the Technical Director determines if ETI has the necessary
accreditations, resources, including schedule, equipment, deliverables, subcontract
laboratories, and personnel to meet the work request.

Management informs the client of the results of the review if it indicates any
potential conflict, deficiency, lack of accreditation, or inability of the lab to the
complete the work satisfactorily.

The client is informed of any deviation from the contract including the test method or
sample handling processes. All differences between the request and the final contract
are resolved and recorded before any work begins. It is necessary that the contract
be acceptable to both ETI and the client.

ETI will also inform the client of any suspension, revocation, or voluntary withdraw of
accreditation.

The review process is repeated when there are amendments to the original contract
by the client. The participating personnel are given copies of the amendments.

7.2 Documentation of Review
Records are maintained for every contract or work request, when appropriate. This
includes pertinent discussions with a client relating to the client's requirements or
the results of the work during the period of execution of the contract.
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SECTION 8 — SUBCONTRACTING OF TESTS

A SUBCONTRACT LABORATORY is any laboratory that ETI transfers samples to for analysis.

POLICY
When subcontracting analytical services, ETI assures work requiring accreditation is placed

with an appropriately accredited laboratory or one that meets applicable statutory and
regulatory requirements for performing the tests. The client is informed of this

arrangement.

PROCEDURE
A list of subcontractors is maintained by the Technical Director.

A copy of the certificate and analyte list for subcontractors may be maintained as evidence
of compliance.

ETI notifies the client of the intent to subcontract the work by e-mail or in writing. When
possible, ETI gains the approval of the client to subcontract their work prior to
implementation, preferably in writing. ‘ ‘

The laboratory performing the subcontracted work is identified in the final report. ETI
assumes responsibility to the client for the subcontractor’s work, except in the case where a
client or a regulating authority specified which subcontractor is to be used.

Environmental Testing, Inc. Quality Manual page 16 of 73 Last Modified on June 30, 2017



ETICD-MN-16
Version: 6.0

SECTION 9 — PURCHASING SERVICES AND SUPPLIES

POLICY
ETI ensures that purchased supplies and services that affect the quality of environmental

tests are of the required or specified quality by using approved suppliers and products. ETI
verifies disposable volumetric vials, containers, and pipettes. All new lots of consumables
that are used for the extraction or analysis of samples that could affect the quality of data
shall be checked for accuracy and contamination. Each lot of each type of vial, pipette,
container, etc. used for volumetric measurement shall be verified. This is accomplished by
measuring the weight of DI water required to fill the container to the respective
measurement typically used by the laboratory. This is recorded in the respective
department’s consumable logbook.

POLICY .
ETI has procedures for purchasing, receiving, and storage of supplies that affect the quality

of environmental tests.

PROCEDURE
The Technical Director reviews and approves the supplier of services and supplies and

approves technical content of purchasing documents prior to ordering.
Evaluation of suppliers is accomplished by ensuring the supplier ships the product or
material ordered and that the material is of the appropriate quality by signing packing slips

or other supply receipt documents. The purchasing documents contain the data that
adequately describe the services and supplies ordered.

ETI maintains a list of approved suppliers.
Procedure for Purchases

When laboratory supplies are needed, a purchase request is submitted to a member of
management for approval prior to ordering. A member of management then initiates the
order and purchases the requested laboratory supplies.

Procedure for Receipt of Supplies

Supplies received are reconciled against the packing list and inspected for damage.
Reagents and chemical standards are checked-in and given a unique identification number
by the Vice-President, Quality Manager or designee, dated and initialed, and distributed to
the appropriate individuals, departments or storage areas.

Procedure for Verification of Supplies

Disposable volumetric containers are verified by checking and documenting one per lot of all
vials, pipettes, and containers which are used for volumetric measurements.

Procedure for Storage of Supplies

Supplies are stored according to manufacturer’s recommendation, laboratory SOP, or test
method specifications.
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SECTION 10 — SERVICE TO THE CLIENT

ETI collaborates with clients and/or their representatives in clarifying their requests and in

monitoring of the laboratory performance related to their work. Each request is reviewed to
determine the nature of the request and ETI's ability to comply with the request within the
confines of prevailing statutes and/or regulations without risk to.the confidentiality of other

clients.
10.1 Client Confidentiality

Policy
ETIs.confidentiality policy is to not divulge or release any information to a third party

without proper authorization.

Policy
All electronic data (storage or transmissions) are kept confidential, based on

technology and laboratory limits, as required by client or regulation.
Procedure s !
" ETI sends reports and data by three methods U.S. Postal service, electronic facsimile

and e-mail. ETI sends reports to the address(es), fax number(s), or e-mail(s)
supplied by the client listed on the COC. Only the client listed on the COC has the
authority to request ETI to send reports and/or data to a third party.

ETI cannot be responsible for the confidentiality of the above means of data
transmission.
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SECTION 11 - CLIENT FEEDBACK

The purpose of this section is to assure that customer complaints are addressed and
corrected.

POLICY v
ETI reviews all complaints and determines appropriate action.

PROCEDURE
All customer complaints are documented by the person receiving the complaint and
addressed by the President/CEO, Technical Director, and Quality Manager or a combination

" of the aforementioned. If it is determined that a complaint is without merit, this decision

will be recorded. If it is determined that the complaint has merit, a corrective action is
initiated and the client is contacted. See Section 13 for corrective action procedures.

ETI will also actively seek feedback from our customers. This will be accomplished by the
inclusion of a live link survey found on the ETI company website. _This survey will offer
customers an anonymous vehicle to provide both positive an dnegative feedback in a
platform that is both accessible and user-friendly. Survey results will be automatically,
electronically delivered to ETI management staff. Results will be discussed and approprlate
action taken Decisions made regarding feedback received shall be recorded.
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SECTION 12 - CONTROL OF NON-CONFORMING WORK

NON-CONFORMING WORK is work that does not meet acceptance criteria or requirements. Non-
conformances can include unacceptable quality control results (see Section 24 Assuring the
Quality of Results) or departures from standard operating procedures or test methods.

Requests for departures from laboratory procedures are approved by the Technical Director

and documented.

POLICY
The policy for control of non-conforming work is to identify the non-conformance, determine

if it will be permitted, and take appropriate action. All employees have the authority to stop
work on samples when any aspect of the process does not conform to laboratory

requirements.

PROCEDURE
The responsibilities and authorities for the management of non-conforming work are

detailed below. The procedure for investigating and taking associated corrective actions of
non-conforming work are described in Section 13.

ETI evaluates the significance of the nonconforming work, and takes corrective action
immediately including documentation. The client is notified if their data has been impacted.
Resumption of work after non-conformance is authorized by Management.

Procedure for Managing Nonconforming Work

Employees immediately notify Management of any nonconformance. A member of
Management reviews the significance of non-conformance and develops a course of action.
This may include halting of work and withholding of test reports as necessary. If data are
questionable, customers are notified with the ETI final report.

.

SECTION 13 - CORRECTIVE ACTION

S ]

CORRECTIVE ACTION is the action taken to eliminate the causes of an existing nonconformity,

. defect, or other undesirable situation in order to prevent recurrence.

POLICY

Deficiencies cited in external assessments, internal quality audits, data reviews, complaints,
or managerial reviews are documented and require corrective action. Corrective actions
taken are appropriate for the magnitude of the problem and the degree of risk.

PROCEDURE
The Quality Manager is responsible for initiating corrective action on routine data reviews.
The Quality Manager is responsible for monitoring and recording corrective actions.

All deficiencies are investigated and a corrective action plan is developed and implemented
as necessary. The implementation is monitored for effectiveness.

Specific corrective action protocols specified in test methods may over-ride general
corrective action procedures specified in this manual.

13.1 Selection and Implementation of Corrective Actions
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ROOT CAUSE is the condition or event that, if corrected or eliminated, would prevent
the recurrence of a deficiency.

Policy

Once an exceedance or non-conformance is noted, the first action is an investigation
to determine the root cause. Records are maintained of non-conformances requiring
corrective action to show that the root cause(s) was investigated, and includes the

results of the investigation.

Where uncertainty arises regarding the best approach for analysis of the cause of
exceedances that require corrective action, Management will recommend corrective
actions to be initiated.

The Quality Manager ensures that corrective actions are discharged within the
agreed upon time frame.

Monitoring of Corrective Action

Policy
The Quality Manager will monitor implementation and documentation of the
corrective action to verify that the corrective actions were effective.

Procedure
See the Corrective Actions SOP (ETICD-SOP-2).

Technical Corrective Action
CAUSE ANALYSIS in corrective action investigates the root cause of the problem.

Policy
Sample data associated with a failed quality control are evaluated for the need to be

reanalyzed or qualified.

Procedure
Unacceptable quality control results are documented, and if the evaluation requires

cause analysis, the cause and solution are recorded.

The analyst is responsible for initiating or recommending corrective actions and
ensuring that exceedances of quality control acceptance criteria are documented.
Analysts routinely implement corrective actions for data with unacceptable QC
measures. First level correction may include re-analysis without further assessment.
If the test method SOP addresses the specific actions to take, they are followed.
Otherwise, corrective actions start with assessment of the cause of the problem.

Management reviews corrective action reports and suggest improvements,
alternative approaches, and procedures where needed. To the extent possible,
samples will be reported only if all quality control measures are acceptable. If a
quality control measure is found to be out of control, and the data is to be reported,
all samples associated with the failed quality control are reported with appropriate
data qualifiers. If the data reported are affected adversely by the nonconformance,
the client is notified in writing.
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The discovery of a non-conformance for results that have already been reported to
the client must be immediately evaluated for significance of the non-conformance, its
acceptability to the client, and determination of the appropriate corrective action.

13.4 Exceptionally Permitting Departures from Documented Policies and
Procedures
Policy
ETI allows the release of non-conforming data only with approval by the
President/CEO or the Technical Director or their designee on a case-by-case basis.
Planned departures from procedures or policies do not require audits or
investigations.
Procedure
Permitted departures for non-conformances, such as QC failures, are fully
documented and include the reason for the departure, the affected SOP(s), the
impact of the departure on the data, and the data.
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'SECTION 14 - PREVENTIVE ACTION

PREVENTIVE ACTION, rather than corrective action, aims at minimizing or eliminating inferior -
data quality or other non-conformance through scheduled maintenance and review, before
the non-conformance occurs. Preventive action includes actions taken to prevent problems.

All employees shall have the authority to recommend preventive action. In addition,
potential preventative actions will be discussed as an agenda item during the annual
management review.

The Quality Manager shall document all recommended preventive actions, evaluate the
suitability and/or effectiveness of the recommendation, record the decision, and develop an
implementation plan including follow-up monitoring for any changes deemed appropriate.

Implementation of preventive action is verbally communicated between management and
analysts. This action may be documented in the method specific SOP if found to be
effective. '

3
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SECTION 15 — CONTROL OF RECORDS

RECORDS are a subset of documents, usually data recordings that include annotations, such
as daily refrigerator temperatures posted to a laboratory form, lists, spreadsheets, or
analyst notes on a chromatogram. Records may be on any form of media, including
electronic and hard copy. Records allow for the historical reconstruction of laboratory
activities related to sample-handling and analysis.

POLICY
ETI maintains a record system appropriate to its needs, records all laboratory activities, and

complies with applicable standards or regulations as required.

PROCEDURE
ETI retains all original observations, calculations and derived data, callbrat:on records, and a

copy of the test report for a minimum of five years.

Records of all procedures to which a sample is subjected while in the possession of ETI are
kept.

15.1 Records, Management and Storagé

Policy

Records, including electronic records, are easy to retrieve, legible, and protected
from deterioration or damage; held secure and in confidence; and are available to
accrediting authorities and authorized clientele for a minimum of five years from
generation of the last entry in the records.

Policy
ETI maintains a record management system for control of laboratory notebooks, field
notes, instrument logbooks, standards logbooks, and records for data reduction,

validation, storage, and reporting.

Original observations, data, and calculations are recorded at the time they are made.

Policy
. When mistakes occur in records or changes need to be made, including but not
- limited to logbooks, chain of custodies, and bench sheets, a single line is drawn
through the mistake along with the date and initials of the person making the
correction or change. The correction is entered alongside the crossed out and
initialed mistake. Scribbling out and whiting out are not allowed. The original
crossed out data must still be legible.

Policy
When corrections are made for reasons other than transcription errors, the reason
for the correction should be documented as close to the correction as possible.

Policy
Archived information and access logs are protected against fire, theft, loss,
environmental deterioration, vermin, and in the case of electronic records, electronic

or magnetic sources.

Policy
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In the event that ETI transfers ownership or goes out of business, records are
maintained or transferred according to the clients’ instructions.
Procedure K _ :
All electronic records are backed-up automatically by the server. Access to protected
records is limited to laboratory management or their designees to prevent
unauthorized access or amendment. '

Procedures for idéntification, collection, access, filing, storage, and dispdsal of
records are found below. ‘

Procedure i
The Chain-of-Custody (COC) begins the record management process at ETI. When
samples arrive at ETI, a COC is filled out and signed by both the party relinquishing
the samples to the laboratory and a member of the ETI team. The date and time are _
also recorded in their respective locations on the COC. A unique work order number
is written on each COC which corresponds to the unique sample number given to

each sample submitted.

One copy of the COC is placed in a three-ring binder and stored on-site organized by
month. Another copy is placed in a file folder that is numbered with the work order
number and filed alphabetically according to client name. This file remains active
until the project is complete. All chromatograms and pertinent data that are not
recorded in a bound logbook are also placed in the same file.

Once the project is complete, the file is submitted to a member of management for-
report and invoice generation. The generated report is then reviewed by another
member of the management team and then sent to the client via email or or other
appropriate method.

Supporting documentation for the work order are scanned and filed electronically by

. work order Hardcopies are disposed of in a confidential manner.

Electronic files are retained for a period of five years and then deleted.

Legal Chain of Custody Records

EVIDENTIARY SAMPLE DATA not applicable.

Policy
ETI does not accept samples accompanied by or requiring evidentiary legal chain of
custody. ‘ ' ;

See the SOP for Sample Login (ETICD-SOP-67).
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SECTION 16 — AUDITS AND MANAGEMENT REVIEW

AUDITS measure laboratory performance and verify compliance with accreditation/
certification and project requirements. Audits specifically provide management with an on-
going assessment of the quality system. They are also instrumental in identifying areas
where improvement in the quality system will increase the reliability of data. Audits are of
four main types: internal, external, performance, and system.

Should any audit show evidence that casts doubt on the validity of the results produced by
ETI, clients whose results could have been directly affected by such findings are notified as
soon as possible after the findings.

Notification of clients for events that cast doubt on the validity of the results is completed
within 5 business days.

16.1 Internal Audits

Policy

ETI conducts internal audits all of its quality systems activities, including data
integrity, environmental testing activities, and the use of trained and qualified
personnel at least annually. Personnel may not audit their own activities except when
it can be demonstrated that an effective audit will be carried out.

Procedure
An internal audit schedule shall be maintained by the quality manager such that all

elements of the management system, including testing and/or calibration activities
are reviewed at least annually.

It is the responsibility of the Quality Manager to plan and organize audits as required

by the schedule and requested by management.
The area audited, the audit findings, and corrective actions are recorded.

All investigations that result in findings of inappropriate activity are documented and
include any disciplinary actions involved, corrective actions taken, and all appropriate
notifications of clients.

Discovery of potential issues are handled in a confidential manner until a follow up
evaluation, full investigation, or other appropriate actions are taken and all issues

clarified.

Clients are notified within one week (5 business days), in writing when possible,
when audit findings cast doubt on the validity of the data.

Audits are reviewed after completion to assure that corrective actions were
implemented and effective.

16.2 External Audits

Policy
It is ETI's policy to cooperate and assist with all external audits, whether performed

by clients or an accrediting authority,
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Policy
ETI makes all items identified in the 2009 TNI Standard Volume 1, Module 2: Quallty
Systems General Requirements, available for on-site inspection or data audit.

Policy
All external audits are fully documented and tracked to closure.

Procedure
Management ensures that all areas of ETI are accessible to auditors as applicable

and that appropriate personnel are available to assist in conducting the audit.
Any findings related to an external audit follow corrective action procedures.

Management ensures that corrective actions are carried out within the timeframe
specified by the auditor(s).

16.3 Performance Audits
Performance audits may be Proficiency Test Samples, internal single-blind samples,
double-blind samples through a provider or client, or anything that tests the
performance of the analyst and method.
The policy and procedures for Proficiency Test Samples are discussed in Section
23.7.
16.4 System Audits and Management Reviews
Policy
The Technical Director and Quality Manager review the quality system and maintain
records of review findings and actions.
Procedure
The quality system is reviewed annually, and findings are recorded. The Technical
Director and Quality Manager assure that actions are performed within agreed time
frames.
The quality system is reviewed annually by the Technical Director and Quality
Manager, and based on the suitability of policies and procedures, changes and
amendments are made and documented. The review procedure will include the
following points of interest:
a) The suitability of policies and procedures;
b) Reports from managerial and supervisory personnel;
¢) The outcome of recent internal audits;
d) Corrective and preventive actions;
e) Assessments by external bodies;
f) The results of interlaboratory comparisons or proficiency tests;
g) Changes in the volume and type of the work;
h) Client feedback;
i) Complaints;
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j) Other relevant factors, such as quality control activities, resources and staff
training.

Findings from management reviews are recorded. These records ensure that
corrective actions are completed in an appropriate time frame.

All documentation from audits are maintained for a; period of no less than 5 years.
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SECTION 17 — PERSONNEL, TRAINING, AND DATA INTEGRITY

17.1 Job Descriptions

Policy
Job descriptions are available for all positions that manage, perform, or verify work
affecting data quality, and are located in Section 25.2.

ETI maintains sufficient personnel with the necessary education, training, technical
knowledge, and experience for their assigned functions.

All personnel are responsible for complying with all quality assurance and quality
control requirements that pertain to their technical function.

Procedure
Job descriptions include the specific tasks, minimum education and qualifications,
skills, and experience required for each position.

17.1.1 Laboratory Director

The Laboratory Director is in charge of all laboratory activities, and is the highest
level manager. The Laboratory Director signs the Quality Manual. The Laboratory
Director is responsible for the oversight of daily laboratory operations, including the
assignment of lab staff to duties and monitoring performance of testing.

At ETI the President/CEO also serves as the Laboratory Director.

17.1.2 Technical Director(s)

Day to day supervision of technical laboratory operations is the responsibility of the
Technical Director(s) who are full-time members of the staff and who assure reliable
data through the following activities: monitoring quality control, corroborating the
analysis performed, and signing demonstrations of capability.

The Technical Director(s) certify that personnel with appropriate educational and/or
technical background perform all tests for which ETI is accredited.

The minimum educational requirements for Technical Director(s) are a bachelors
degree in the chemical, environmental, biological sciences, physical sciences or
engineering, with at least 24 college semester credit hours in chemistry and at least
two years of experience in the environmental laboratory industry.

17.1.3 Quality Manager

The Quality Manager has the authority and responsibility for ensuring that the quality
system is implemented and followed.

The Quality Manager has direct access to the Laboratory Director and is independent
of operations where the Quality Manager has oversight.

The Quality Manager:
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o is the focal point for the quality system and has oversight of quality control data.

e has general knowledge of the analytical methods employed.

e evaluates data objectively and performs assessments without managerial
influence. '

e arranges for, or conducts, internal audits annually; and,

¢ notifies laboratory management of deficiencies (or opportunities for continuous
improvement) and monitors corrective actions.

e keeps the Quality Manual current.

e signs the demonstrations of capability.

The minimum educational requirements for Quality Manager are a bachelors degree

in the chemical, environmental, biological sciences, physical sciences or engineering,
with at least 24 college semester credit hours in chemistry and at least two years of
experience in the environmental laboratory industry. .

17.2 Data Integrity and Ethics
DATA INTEGRITY is the result of the processes that together assure valid data of known
and documented quality.
Data integrity and ethics procedures in the laboratory include training, signed, and
dated integrity documentation for all laboratory employees, periodic monitoring of
data integrity, and documented data integrity procedures.
Policy ‘
Technical managers uphold the spirit and intent by supporting integrity procedures,
by enforcing data integrity procedures.
Poi’icy
Data integrity procedures and evidence of inappropriate actions are reviewed
annually or throlgh regularly scheduled internal audits, and are updated by
management.
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Policy :
The mechanism for confidential reporting of ethics and data integrity issues is (1)
unrestricted access to senior management, (2) an assurance that personnel will not
be treated unfairly for.reporting instances of ethics and data integrity breaches and
(3) anonymous reporting.

Policy

Employees are required to understand, through training and review of quality
systems documents, that any infractions of the laboratory data integrity procedures
will result in a detailed investigation that could lead to very serious consequences
such as immediate termination, or civil/criminal prosecution.

Policy

Any potential data integrity issue is handled confidentially until a follow-up
_evaluation, full investigation, or other appropriate actions have been completed and
the issues clarified. Inappropriate activities are documented, including disciplinary
actions, corrective actions, and notifications of clients, if applicable. These '
documents are maintained for a minimum of 5 years.

Procedure

Any determination for detailed investigation of data integrity issues must be
communicated to senior management. Allegations are investigated and remain
confidential to the extent necessary.

Documentétion for all investigations that result in findings of inappropriate activity
include any disciplinary actions involved, corrective actions taken; and all appropriate

notifications of clients.

Data integrity procedures are reviewed annually and are periodically monitored
through in-depth data review, records review, or other thorough check pr'ocesses.162

Data Integrity and Ethics Training

Policy

Data integrity training is provided for all employees initially upon hire and annually
thereafter. Key topics covered will include the organizational mission and its
relationship to the critical need for honesty and full disclosure in analytical reportlng,
how and when to report data integrity issues, and record keeping.

ProcedureAttendance at an initial data integrity training (part of new employee
orientation) and the annual refresher training is recorded with a signature
attendance sheet or other form of documentation that demonstrates all staff have
participated and understand their obligations related to data integrity. The Technical
Director keeps a signed copy of the ‘Laboratory Ethics and Code of Conduct
Agreement’ in each employees’ training file. This document is inked with each
employee’s printed name, initials, signature, and date upon agreement to the form.

_In addition all employees must print, sign, initial, and date the ETI Signature Log.

Data integrity training includes discussion regarding all data integrity procedures,-
data integrity training documentation, in-depth data monitoring and data integrity
procedure documentation. Data integrity training requires emphasis on the
importance of proper written narration on the part of all analysts with respect to
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those cases where analytical data may be useful, but are in one sense or another
partially deficient. Training records regarding data integrity and ethics are signed
and dated by senior management.

When contracted technical or support personnel are used, management is
responsible for ensuring that they are trained to ETI’s quality system and data
integrity procedures, competent to perform the assigned tasks, and appropriately
supervised.

Topics covered are provided in writing and provided to all trainees.

17.4 General Training

Policy

All personnel are appropriately trained and competent in their assigned tasks before

they contribute to functions that can affect data quality. It is management'’s

responsibility to assure personnel are trained.

Policy

Only trained personnel are authorized to perform specific tasks.

Policy

Training records are kept on individual training forms.

Procedure

New staff members are given introductory training and orientation upon arrival.

Training is documented of all who attended.

Attendance at training sessions is documented.

The initial training for a new task contains the following steps:

« All documentation involved with a new and unfamiliar task is read and
understood by the trainee.

+ Training is under the direct supervision of a qualified senior analyst. During the
time the analyst is training, the trainee may sign laboratory notebooks or
logbooks, but laboratory notebooks must be cosigned by the senior analyst, who
is responsible for the data generated.

« The trainee demonstrates competency in the new task before they can operate
independently. The competency for a test method is accomplished by a
demonstration of capability as indicated in Section 19. Approval of competency is
noted by the initials or signature of the qualified senior analyst on the training
form.

« Each step of the training process is documented.

Ongoing training will consist of the following:

« The analyst attests, through signéture that they have read, understood, and
agreed to perform the latest version of the Quality Manual and any method SOP’s
that the analyst performs.

« Annually, the analyst shows continued proficiency in each method they perform.
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Other training as determined by management.
Proof .of acceptable on-going training is documented by acceptable performance
of bi-annual proficiency samples.
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SECTION 18 — ACCOMMODATIONS & ENVIRONMENTAL CONDITIONS

POLICY

Laboratory facilities are designed and organized to facilitate testing of environmental
samples. Environmental conditions are monitored to ensure that conditions do not
invalidate results or adversely affect the required quality of any measurement. '

POLICY
Particular care is taken when sampling and environmental tests are undertaken at sites

other than ETI's permanent laboratory facility.

POLICY
Any field analyses conducted by a member of ETI's staff must be performed in accordance

with the quality system.

POLICY
Environmental tests are stopped when the environmental conditions jeopardize the results.

POLICY
Access to, and use of areas affecting the quality of the environmental tests is controlled by

restriction of areas to authorized personnel only.

L |

POLICY
The laboratory work spaces are adequate for their use, and appropriately clean to support

environmental testing and ensure an unencumbered work area.

PROCEDURE
Laboratory space is arranged to minimize cross-contamination between incompatible areas

of the laboratory.

ETI separates volatiles to help prevent contamination from extractions and other areas
where compounds of interest are used. The volatile room has its own heating and cooling
system. See the ETI floor plan in section 25.4 for complete spatial arrangement.

If the laboratory environment is required to be controlled by method or regulation, the
adherence is recorded.

ETI contracts janitorial services. At ETI’'s request, no services are performed in the actual
laboratory areas. This insures there are no accidental instrument changes or mishaps.
Therefore, each employee is responsible for keeping their work area clean and clutter free.
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SECTION 19 — TEST METHODS AND METHOD VALIDATION

POLICY
ETI uses methods for environmental testing which meet the needs of our clients and that

are appropriate for the environmental tests undertaken. These methods are published in
international, national, or regional standards, if possible, and will be the latest valid edition

or latest revision if appropriate.

POLICY
A method is validated before it is put into use. All methods are published or documented.

19.1 Demonstration of Capability (DOC)

A DEMONSTRATION OF CAPABILITY (DOC) is a procedure to establish the ability of the
analyst to generate data of acceptable accuracy and precision.

WORK CELLS consist of analysts with specifically defined tasks who together perform
the method. Work cells together meet specified acceptance criteria and
demonstrations of capability.

Policy
ETI confirms that it is capable of generating data of acceptable accuracy and
precision on all methods before employing them.

ProcedureThe DOC is documented using the initial demonstration of capability (IDC)
- continuing demonstration of capability (CDOC) database or equivalent.

A DOC is performed for each analyte whenever the method, analysts, analytes, or

instrument type is changed.

A member of the management team certifies that technical staff members in their
area of expertise are trained and authorized to perform all tests for which we are
accredited by reviewing and approving the submitted DOC.

The process for DOC is documented in Section 25.3.

19.2 On-Going (or Continued) Proficiency
After the demonstration of capability is completed, on-going proficiency is maintained
and demonstrated at least annually through the analysis of either single-blind
samples, performing another DOC, or use of four consecutive laboratory control
samples compared to pre-determined acceptance limits for precision and accuracy.
This is documented in the training file of each analyst.

19.3 Initial Test Method Evaluatioh
For chemical analyses, the INITIAL TEST METHOD EVALUATION involves the determination
of the Limit of Detection (LOD), confirmation of the Limit of Quantitation (LOQ), an
evaluation of precision and bias, and an evaluation of the selectivity of the method.

19.3.1 Limit of Detection (LOD)
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The LIMIT OF DETECTION (LOD) is an estimate of the minimum amount of a substance
that an analytical process can reliably detect. An LOD is analyte-and matrix specific
and may be laboratory-dependent. (NELAC Glossary 2003).

19.3.2 Limit of Quantitation (LOQ)

The LIMIT OF QUANTITATION (LOQ) is an estimate of the minimum amount of a
substance that can be reported with a specified degree of confidence. (NELAC
Glossary 2003).

Policy

If an LOD study is not performed, concentrations less than the Limit of Quantitation
are not reported. If results are not reported outside of the calibration range (low),
the LOD determination is not required.

Policy
The lowest calibration standard is less than or equal to the LOQ.

Policy
The LOQ will always be greater than the LOD.

Procedure

LODs are determined from a quality system matrix using all sample processing
steps, and are verified annually or when there is a change in the test method or
instruments which affects sensitivity.

ETI establishes the LOQ to be equal to or above the lowest calibration point for all
methods which utilize a series of calibration standards. For methods which do not
use calibration standards ETI uses a combination of method suggestions and
practical equipment limitations to establish the LOQ./

The LOQ is verified using a quality systems matrix sample spiked at 1-2 times the
determined LOQ that returns a concentration within the acceptance criteria for
accuracy, according to the requirements of the method or client data quality
objectives. When no guidance is given for the acceptance criteria for an LOQ
verification, use 50-150% of the true value. The LOQ is verified initially prior to
sample analysis and at least annually.

19.3.3 Precision and Bias

PRECISION is the degree to which a set of observations or measurements of the same
property, obtained under similar conditions, conform to themselves. Precision is

" usually expressed as standard deviation, variance, or range, in either absolute or
relative terms. -

BIAS is the systematic error that contributes to the difference between the mean of a
significant number of test results and the accepted reference value.

PolicyPrecision and bias are determined for standard and :non-standard methods.

Procedure
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Precision and bias are determined for standard methods through the performance of
a Demonstration of Capability.

ETI evaluates precision and bias during the initial DOC for each analyst and each
method and continually evaluates precision and bias by the analysis of bi-annual
proficiency tests. L

Precision and bias using non-standard, modified standard or laboratory- developed
methods are compared to the criteria established by the client (when requested), the
method, or the laboratory.

Replicate spikes in a quality system matrix are analyzed according the procedures
outlined in the 2009 TNI Standard, Volume 1, Module 4, Section 1.7.

19.3.4 Selectivity

SELECTIVITY is the capability of a test method or instrument to respond to a target
substance or constituent in the presence of non-target substances (EPA-QAD).

Policy

" ETI evaluates selectivity through procedures defined in the test method SOPs. These
include but are not limited to ICP inter-element interference.checks, sample blanks,
second column confirmations, and mass spectral confirmation.

19.4 Estimation of Uncertainty

ESTIMATION OF UNCERTAINTY consists of the sum (combining the components) of the
uncertainties of the numerous steps of the analytical process, including, but not
limited to, sample plan variability, spatial and temporal sample variation, sample
heterogeneity, calibration/calibration check variability, extraction variability, and
weighing variability.

Procedure
ETI estimates uncertainty using the standard deviation calculated from routine

quality control samples.
ETI uses method guidelines for establishing uncertainty estimates.

19.5 Laboratory-Developed or Non-Standard Method Validation

Policy
Laboratory developed, modified standard methods, and non-standard methods

require method validation.

Procedure

METHOD VALIDATION is the confirmation by examination and the provision of objective
evidence that the particular requirements for a specific intended use are fulfllled
(NELAC 2003).

Policy
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Where applicable, ETI validates non-standard methods, laboratory-
designed/developed methods, standard methods used outside their published scope,
and amplifications and modifications of standard methods to confirm that the
methods are fit for the intended use.

Policy

The range and accuracy of the values obtainable from validated methods (e.g. the
uncertainty of the results, detection limit, selectivity of the method, linearity, limit of
repeatability and/or reproducibility, robustness against external influences and/or
cross-sensitivity against interference from the matrix of the sample/test object), is
assessed for the intended use and whether it is relevant to the clients' needs.

Procedure

ETI's method validation procedures include, at a minimum, the steps described in the
2009 TNI Standard Volume 1, Module 4, Section 1.5. ETI records method validation
results, the procedure used for the validation, and a statement as to whether the
method is fit for the intended use.

19.6 Control of Data

Policy
All calculations and all relevant data are subject to appropriate checks in a
systematic manner.

PolicyCommercial off-the-shelf software (e. g. word processing, database and .
statistical Programs) used within the designed application range is considered sufficiently
validated when in-house programming is not used.

Procedure

ETI assures that computers and software are protected, maintained, and secure
through measures such as documentation, locked access, and control of the
laboratory environment.

The Technical Director retains custody of all software packages, documentation, and
licenses. s

The laboratory procedure to insure that reported data are free from transcription and
calculation errors is found in Section 23.8.

The laboratory procedure that all quality control measures are reviewed and -
evaluated before data are reported is found in Section 23.8.

The laboratory procedure to address manual calculations, including manual
integrations is found below.

Transcription and calculation errors are minimized through the use of spreadsheets,
data review, and through periodic review of the data reduction processes.

Quality control results are reviewed by the analyst and by a member of
management. The results are evaluated for consistency, trend, or feasibility before
data are released to the client.
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Manual integrations are addressed on an individual basis in the method specific SOP.

ETI assures that computers, user-developed computer software, automated
equipment, or microprocessors used for the acquisition, processing, recording,
reporting, storage, or retrieval of environmental test data are:

a) documented in sufficient detail and validated as being adequate for use;

b) protected for integrity and confidentiality of data entry or collection, data
storage, data transmission and data processing;

¢) maintained to ensure proper functioning and are provided with the environmental
and operating conditions necessary to maintain the integrity of environmental
test data; and

d) held secure including the prevention of unauthorized access to, and the
unauthorized amendment of, computer records. '
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SECTION 20 — EQUIPMENT

20.1 General Equipment Requirements

PolicyETI provides all the necessary equipment required for the correct performance
of the scope of environmental testing presented in this Quality Manual.

PolicyAll equipment and software used for testing and sampling is capable of
achieving the accuracy required and complies with the specifications of the environmental
test method as specified in the laboratory SOP.

Policy
Equipment is operated only by authorized personnel.

PolicyThe laboratory procedure for safe handling, transport, storage, and use of
measuring equipment to ensure proper functioning and in order to prevent contamination or
deterioration is found in the respective equipment manual.

Procedure

Up-to-date instructions on the use and maintenance of equipment (including any
relevant manuals provided by the manufacturer of the equipment) are readily
available for use by laboratory personnel.

All equipment is calibrated or checked before being placed into use to ensure that it
meets laboratory specifications and the relevant standard specifications.

Test equipment, including hardware and software, are safeguarded from adjustments
which would invalidate the test results measures by limiting access to the equipment
and using password protection where possible.

Equipment that has been subject to overloading, mishandling, given suspect results,
or been shown to be defective or outside specifications is taken out of service,
isolated to prevent its use, or clearly labeled as being out of service until it has been
shown to function properly. If it is shown that previous tests are affected, then
procedures for non-conforming work are followed.

When equipment is needed for a test that is outside of permanent control of the
laboratory, the lab ensures the equipment meets the requirements of this manual
prior to its use by inspecting or otherwise testing it.

Each item of equipment and the software used for testing and significant to the
results is uniquely identified and records of equipment and software are maintained.
This information includes the following:

a) identity of the equipment and its software;

b) manufacturer’'s name, type identification, serial number or other unique
identifier;

c) checks that equipment complies with specifications of applicable tests;

d) current location;

e) manufacturer’s ihstructions, if available, or a reference to their location;
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f) dates, results and copies of reports and certificates of all calibrations,
adjustments, acceptance criteria, and the due date of next calibration;

g) maintenance plan where appropriate, and maintenance carried out to date;
documentation on all routine and non-routine maintenance activities and

reference material verifications;
h) any damage, malfunction, modification or repair to the equipment;
i) date received and date placed into service (if available); and
j) condition when received, if available (new, used, reconditioned).

See the ETI Equipment Log for specific equipment information.
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20.2 Support Equipment

SUPPORT EQUIPMENT includes, but is not limited to: balances, ovens, refrigerators,
freezers, incubators, water baths, temperature measuring devices, volumetric
dispensing devices,and thermal/pressure sample preparation devices.

Policy
All support equipment is maintained in proper working order and records are kept of
all repair and maintenance activities, including service calls.

Procedure
All raw data records are retained to document equipment performance. These

-records include logbooks, data sheets, or equipment computer files.

All support equipment is calibrated or verified annually over the entire range of use
using NIST traceable references where available. The results the calibration of
support equipment are within specifications or (1) the equipment is removed from
service until repaired, or (2) records are maintained of correction factors required to
correct all measurements.

Support equipment such as balances, ovens, refrigerators, freezers, and water baths
are checked with a NIST traceable reference if available, each day prior to use, to
ensure they are operating within the expected range for the application for which the
equipment is to be used.

Mechanical volumetric d'ispensing equipment, including burettes (except Class A
glassware), is checked for accuracy quarterly.

Glass micro-liter syringes have a certificate attesting to the established accuracy. If
the certificate of accuracy for glass micro-liter syringes is not available, the accuracy
of the syringe is demonstrated upon receipt and documented.

Acceptance criteria for support equipment are listed on the respective suppoi't
equipment logs.
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20.2.1 Support Equipment Maintenance

Regular maintenance of support equipment, such as balances and fume hoods is .
conducted at least annually.

ETI contracts planned maintenance of measuring equipment such as thermometers,
balances, and weights.

Maintenance on other support equipment, such as ovens, refrigerators, and
thermometers is conducted on an as needed basis.

Records of maintenance to support equipment are documented in Instrument
Maintenance Logs.. .

20.2.2 SgDDort Equipment Calibration

Calibration requirements for analytical support equipment are found in the table
below. For analytical instrumentation, the calibration requirements are found in the
method specific SOPs.

Environmental Testing, Inc. Quality Manual page 43 of 73 Last Modified on June 30, 2017



0000O00C0CS000000C0CCOCOOOOCGOOOOGOOOOCOOCECOOOCORRT0T®

ETICD-MN-16
. Version: 6.0

N g

ongANdIMaintenance i

. .

RS R - T
L G et s e M

Instrument Activity Frequency Documentation
Balance Clean 1. Before use Worksheet/log book '

Check alignment
Service Contract

2. Before use
3. Annually

Post annual service date on
balance

ASTM Class 1Weights

=l WN e

Sl el

Only use for the intended
purpose

Use plastic forceps to handle
Keep in case

Re-calibrate

Once every year

Keep certificate

Thermometers:
1. Glass and electronic
2. Dial thermometers

Service Contract

1. Annually for glass
and electronic

Keep certificate

pH electrometers

25

Calibration:
1.

pH buffer aliquot are used only
once

Buffers used for calibration will
bracket the pH of the media,
reagent, or sample tested.

Before use

Logbook

pH probe

Maintenance:
Use manufacturer’s specifications

As needed

Maintenance Logbook

Spectrophotometer.

Maintenance:
Use manufacturer’s specifications

As needed

Maintenance Logbook

Automatic or digital type
pipettes

Calibrate for accuracy and
precision using reagent water and
analytical balance

Quarterly

Logbook

Refrigerators, Freezers,
and BOD incubators

1.

Thermometers are immersed in
liquid to the appropriate
immersion line

. The thermometers are

graduated in increments of 1°C
or less

Temperatures are
recorded each day in
use

Worksheet

Microbiological incubators,
and water baths

Thermometers in each unit are
immersed in liquid to the
appropriate immersion line
The thermometers will be
graduated in increments of
0.5°C (0.2°C increments for
tests which are incubated at
44.5°C) or less

Temperature of
incubators and water
baths will be recorded
twice a day for each
day in use with
readings separated by
at least four hours

Worksheet

DO electrometer

Calibrate as specified in SOP

Before use

Worksheet/log book

DO probe

Maintenance as specify by
manufacturer

As needed

Worksheet/log book
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20.3 Analytical Equipment

20.3.1 Maintenance for Analytical Equipment

Policy
All equipment is properly maintained, inspected, and cleaned.

Procedure

Maintenance of analytical instruments and other equipment may include regularly

scheduled preventive maintenance or maintenance on an as-needed basis due to ,
instrument malfunction and is documented in Instrument Maintenance’ Logs, which
become part of ETI's permanent records.

20.3.2 Initial Instrument Calibration

Initial instrument calibration and continuing instrument calibration verification are an
important part of ensuring data of known and documented quality. If more stringent
calibration requirements are included in 2 mandated method or by regulation, those
calibration requirements override any requirements outlined here or in laboratory
SOPs. Generally, instrument calibrations are provided in test methods.

Policy

All initial instrument calibrations afe verified with a standard obtained from a second
source traceable to a national standard when commercially available. If a second
source is not available, a standard prepared from a separate lot may be used as long
as the manufacturer can demonstrate the lot was prepared independently from other
lots purchased.

Policy

If the reference or mandated method does not specify the number of calibration
standards to use, the minimum number of calibration standards is five, not including
blanks or a zero standard. :

‘Policy

Any samples that are analyzed after an unacceptable initial calibration are re-
analyzed or the data are reported with qualifiers, appropriate to the scope of the
unacceptable condition.

Policy
Quantitation is always determined from the initial calibration unless the test method
or applicable regulations require quantitation from the continuing calibration.

Policy .

The lowest calibration standard is the lowest concentration for which quantitative
results can be reported without qualification. The lowest calibration standard is equal
to the Limit of Quantitation and is greater than the limit of detection.

Policy
The highest calibration standard is the highest concentration for which quantitative
results can be reported.

Policy
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Data reported that are greater than the highest calibration standard without dilution
are considered to be an estimate and are reported with a qualifier code and
explained in the case narrative.

Policy

All calibrations are peer reviewed before data is reported using the respective
calibration. The review process is documented using the curve review form.
Procedure

Initial instrument calibration includes calculations, integrations, acceptance criteria,
and associated statistics referenced in the test method SOP.

When initial instrument calibration procedures are referenced in the test method, the
referenced material is retained by the laboratory and are available for review.

L v ]

Sufficient raw data records are collected to allow reconstruction of the initial
instrument calibration-. These include, at a minimum, calibration date, test method,
instrument, analysis date, analyte names, analysts signature or initials,
concentration and response, calibration curve or response factor, or unique equation
or.coefficient used to reduce instrument responses to concentration.

Calibration date and expiration date (when recalibration is due) is recorded for
equipment requiring calibration, where practicable.

Acceptance criteria are listed in the method specific SOP. Such criteria are
appropriate to the calibration technique employed.

Corrective actions are performed when the initial calibration results are outside
acceptance criteria. Calibration points are not dropped from the middle of the curve
unless the cause is determined and documented. If the cause cannot be determined,
the calibration curve is re-prepared. If the low or high calibration point is dropped
from the curve, the working curve is adjusted and sample results outside the curve
are qualified. '

_In the event that an interior calibration point fails for one or more target analytes,

the calibration point in question may be reprepared and reanalyzed once. In this
instance all the target analytes must be replaced with the reanalyzed standard
values.

Results that are less than the lower calibration standard are considered to have
increased uncertainty, and are either reported with a qualifier code and/or explained
in the case narrative.

Results that are greater than the highest calibration standard are either diluted to
within the calibration range, or considered to be an estimate; and are reported with
a qualifier code and/or explained in the case narrative.

For instrumentation where single point calibration is recommended by
manufacturer’s instructions, such as with some ICP and ICP/MS technologies (with a
zero and single point calibration), the following apply:
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a) For single point plus zero blank calibrations, the zero point and the single point
standard are analyzed prior to the analysis of samples, and the linear range of
the instrument established by analyzing a series of standards, one of which is at
the lowest quantitation level.Zero blank and single point calibration standards are
analyzed with each analytical batch for methods where they are specified.

c) A standard corresponding to the limit of quantitation is analyzed with each
analytical batch and must meet established acceptance criteria when using single
point plus zero blank calibrations.The linearity of single point plus zero blank
calibrations is verified at a frequency established by the method or.the
manufacturer.

20.3.3 Continuing Instrument Calibration

Policy
The validity of the initial calibration is verified prior to sample analysis by use of a
continuing instrument calibration verification (CCV) standard.

Policy
Corrective action is initiated for continuing instrument calibration verification results

that are outside of acceptance criteria.

A preparation batch is composed of one (1) to twenty (20) environmental samples of
the same quality systems matrix, meeting the above mentioned criteria and with a
maximum time between the start of processing of the first and last sample in the
batch to be twenty-four (24) hours.

An analytical batch is composed of prepared environmental samples (extracts,
digestates or concentrates) which are analyzed together as a group. An analytical
batch can include prepared samples originating from various quality system
matrices and can exceed twenty (20) samples.

Procedure

Continuing instrument calibration verification is performed at the beginning and end
of each analytical batch, except for instances when an internal standard is used. For
methods employing internal standards, only one verification is performed at the
beginning of the analytical batch. '

Continuing instrument calibration verification is performed whenever it is expected
that the analytical system may be out of calibration or might not meet verification
acceptance criteria.

Continuing instrument calibration verification is performed when the time period for
calibration or the most recent calibration verification has expired.

Continuing instrument calibration verification is performed for all analytlcal systems
that have a calibration verification requirement.

Calibration is verified for each compound, element, or other discrete chemical
species.

The calculations and associated statistics for continuing instrument calibration are
included or referenced in the test method SOP.
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Sufficient raw data records are retained to allow reconstruction of the continuing
instrument calibration verification. Continuing instrument calibration verification
records connect the continuing verification date to the initial instrument calibration.

See the method specific SOP for continuing instrument calibration verification
acceptance criteria. ,

20.3.4 Unacceptable Continuing Instrument Calibration Verifications

If routine corrective action for continuing instrument calibration verification fails to
produce a second consecutive (immediate) calibration verification within acceptance
criteria, then a new calibration is performed or acceptable performance is
demonstrated after corrective action with two consecutive calibration verifications.

For any samples analyzed on a system with an unacceptable calibration, some
results may be useable if qualified and under the following conditions:

a) If the acceptance criteria are exceeded high (high bias) and the associated
samples are below detection, then those sample results that are non-detects may
be reported as non-detects. .

b) If the acceptance criteria are exceeded low (low bias) and there are samples that
exceed the maximum regulatory limit, then those exceeding the regulatory limit
may be reported.
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SECTION 21 - MEASUREMENT TRACEABILITY

Measurement quality assurance comes in part from traceability of standards to certlfled
materials.

POLICY
All equipment used that affects the quality of test results are callbrated prior to use and on
a continuing basis. These callbratlons are traceable to natlonal standards of measurement

where avallable

POLICY
Measurements from laboratory equipment provide the uncertainty required by test method

or client.

POLICY
If traceability of measurements to SI units is not possible or not relevant, evidence for

correlation of results through inter-laboratory comparisons, proficiency testmg, or
independent analysis is provided.

PROCEDURE :
All equipment that affects the quality of test results are calibrated accordmg to-the
minimum frequency suggested by the manufacturer, by regulatlon by method, or as
needed.

Clients can verify that requnred uncertainty is achieved by reviewing the internal quallty
control data, if requested.

21.1 Reference Standards

REFERENCE STANDARDS are standards of the highest quality available at a given
location, from which measurements are derived.

Policy

Reference Standards, such as ASTM Class 1 weights, are used for calibration only
and for no other purpose unless it is shown that their performance as reference
standards will not be invalidated. :

Procedure

Reference standards, such as ASTM Class 1 weights, are calibrated by an entity that
can provide traceability to national or international standards.

The following referénce standards are sent out to be calibrated.to a national

standard:

a) Class 1 weights are sent out for calibration every year.
b) Reference thermometers are calibrated every year.

21.2 Reference Materials

REFERENCE MATERIALS are substances that have concentrations that are sufficiently well
established to use for calibration or as a frame of reference.

Policy
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Reference materials, where commercially available, are traceable to national
standards of measurement, or to Certified Reference Materials, usually by a
Certificate of Analysis.

Policy
Internal reference materials, such as working standards or intermediate stock
solutions, are checked as far as technically and economically possible.

Procedure '
Purchased Reference Materials require a Certificate of Analysis where available.

Otherwise, purchased reference materials are verified by application to a certified
reference material, inter-laboratory comparison, and/or demonstration of capability.

4
Internal Reference Materials, such as working standards and intermediate stock
solutions, are checked with inter-laboratory comparison studies, independent
analysis, demonstration of capability, or proficiency tests

a) Internal thermometers are verified annually.
b) Weights used to evaluate balances are verified annually.

21.3 Transport and Storage of Reference Standards and Materials
Policy
ETI handles and transports reference standards and materials in a way that protects
their integrity.
Procedure
Reference standard and material integrity is protected by separation from
incompatible materials and/or minimizing exposure to degrading environments or
materials.
Reference standards and materials are stored according to manufacturer’s
recommendations and separately from working standards or samples.
21.4 Labeling of Reference Standards, Reagents, and Materials
Policy
Reference standards and materials are tracked from purchase, receipt, and storage
through disposal.
Policy
Expiration dates can be extended if the reference standard or material’s integrity is
verified. This verification can be made with a second source standard which is not
expired or through manufacturers continuing ongoing stability study.
Policy
Reagent quality is verified during routine blank analyses.
Procedure
Records for all standards, reagents, reference materials, and media include:
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1. the manufacturer/vendor name (or traceability to purchased stocks or neat
compounds)

the manufacturer’s Certificate of Analysis or purity (if supplied)

the date of receipt

reference to the method of preparation

date of preparation

recommended storage conditions

an expiration date after which the material shall not be used (unless its
reliability is verified by the laboratory). It may be documented elsewhere if
referenced.

8. preparer’s initials (if prepared)

NoO v A wN

In methods where the purity of reagents is not specified, analytical reaqgent Qrade is
used. If the purity is specified, that is the minimum acceptable grade. Purity is
verified and documented according to Section 9, Purchasing, Services, and Supplies.

All containers of standards, reagents, or materials, whether original or prepared, are
labeled with an expiration date. ‘

All containers of prepared standards and reference materials have a preparation date
and unique identifier assigned by the LIMS.

Standard preparation records are kept in the LIMS and allow for traceability to
purchased stocks or neat compounds, reference to the method of preparation, date
of preparation, expiration date, and preparer's initials.

Prepared reagents are verified to meet the requirements of the test method through
routine quality control measures.
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SECTION 22 - SAMPLE MANAGEMENT

POLICY:
ETI's sample management plan protects both our clients as well as the laboratory itself.

22.1 S;mple Receipt

Policy

Laboratory management ensures all acceptance criteria are verified and logged into

LIMS and are properly labeled and stored.

Procedure

When samples are received at ETI, their condition is documented in the LIMS

system, they are given unique identifiers, and they are logged into the sample

tracking system.
22.2 Sample Acceptance

Policy

The minimum conditions a sample must meet on receipt are: Temperature, pH,

preservative type, bottle type, sample integrity, holding time, and documentation

(Sample ID, date and time of collection, collector’s name, preservation type, sample

type, and comments). See section 25.5 of this document for the ETI Sample

‘Acceptance Policy which is made available to all clientele including sample collection

personnel.

If these conditions are not met, the client is contacted prior to any further processing

and correspondence is documented on the sample receipt form. If there is a chance,

due to the inability to make contact with clientele, the holding times of samples will
not be met, ETI will proceed with the analysis to meet holding time requirements and
, continue trying to make successful contact.

Procedure

The laboratory checks samples for the conditions above, where appropriate, to

evaluate sample acceptance.

Thg following preservation checks are performed and documented upon receipt:

Thermal preservation:

a) For samples that require preservation at <6 °C, the acceptable range is “from
just above freezing to 6 °C".

b) Samples that are delivered to the lab the same day as they are collected are
likely not to have reached a fully chilled temperature. This is acceptable if there is
evidence that chilling has begun.

¢) Record on the receipt form if ice is present and the temperature.

Chlorine checks:

d) Microbiological samples from chlorinated water systems do not require a chlorine
check if:
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« Sufficient sodium thiosulfate is present (to neutralize 15 mg/L chlorine for
wastewater).
« One container from each batch of containers is checked for efficacy of the
sodium thiosulfate for 15 mg/L chlorine for wastewater.

o Chlorine residual is checked in the field and documented.

pH checks:

e) The pH of samples requiring acid/base preservation is checked upon sample
receipt or upon initiation of analysis.

The sample acceptance policy is available to sample collection personnel, and
emphasizes the need for use of water resistant ink, use of appropriate containers,
adherence to holding times, sample volume requirements, and what to do with
compromised samples.

Any forms submitted with samples are maintained in the order file.

If the checks performed upon sample receipt indicate the criteria are not met, then
1) the sample is rejected as agreed with the client, 2) the decision to proceed is
documented and agreed upon with the client, 3) the condition is noted on the Chain
of Custody form and/or sample receipt form, and 4) the data are qualified in the
report.

22.3 Sample Identification
Policy
Samples, including subsamples, extracts, and digestates, are uniquely identified in a
permanent chronological record (such as a sample receipt log book or database) to
prevent mix-up and to document receipt of all sample containers. This unique
identification number accompanies the sample and all associated documentation,
sample preparation, analysis, and remains intact through sample disposal.
Procedure
Samples are assigned sequential numbers that reference more detailed information
kept in the Chain of Custody binder located in the main hallway.
The following information is collected in the order file.
a) Client or project name
b) Date and time of sampling
c) Date and time of receipt at lab
d) Unique laboratory identification number
e) Unique field identification number (may be same as lab #)
f) Initials of recorder
g) Analyses requested
h) Comments regarding rejection (if any).
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Sample Storage i

Procedure

Storage conditions are monitored for any required criteria, verified, and the
verification recorded in a log including continuous temperature monitoring with data
loggers. The data from the continuous temperature data loggers must be
downloaded and saved to the server every day following a day where temperatures
were not recorded manually to ensure that temperatures were within compliance.
Samples are stored in accordance with the same criteria as mentioned in section
22.2 a) and b). All thermometers and data loggers should be placed in the
appropriate media to achieve accurate temperatures (example: sand, water, glycol,
etc.). '

Samples are held secure, as required. Samples are stored apart from standards,
reagents, food or potentially contaminating sources, and such that cross-
contamination is minimized. All portions of samples, including extracts, digestates,
leachates, or any product of the sample is maintained according to the required
conditions.

Sample Disposal

Policy
Samples are disposed of according to Federal, State and local regulations.
Procedures are available for the disposal of samples, digestates, leachates, and

extracts.

Procedure

Non-hazardous aqueous samples are disposed of in the sanitary sewer system. Solid
samples are disposed of in the solid waste drum. Non-aqueous liquids are disposed
of in the non-aqueous liquid drum. Non-hazardous digestates are disposed of in the
sanitary sewer system. Leachates are disposed of in the sanitary sewer system.
Extracts are disposed of in the solvent vial waste drum. Hazardous aqueous samples
and digestates, as determined by flagging capabilities in the LIMS system, are
segregated and combined. This combined waste is then tested and if it exceeds any
of the TCLP limits, it is treated as hazardous waste.

Samples submitted to the laboratory with “Hold” status will be retained for 30 days
from the date of receipt unless otherwise requested by the client.

Sample Transport

Policy j
Samples that are transported under the responsibility of ETI, where necessary, are
done so safely and according to storage conditions. This includes moving bottles
within the laboratory. Specific safety operations are addressed outside of this
document. ’

Sampling Records

Policy
Sampling plans are based, whenever it is reasonable or requested by the client, on
appropriate statistical sampling methods.
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Sampling by ETI staff is done explicitly by the direction of the client or accordmg to
regulatory requirements. If the client requires deviations, additions, or exclusions
from the documented sampling procedure, these deviations are recorded in detail
with the associated logbooks and in all documents containing environmental test
results. These deviations are communicated to the appropriate personnel.

Test method SOPs direct analysts and technlcnans in the correct procedure for sub-
sampling to ensure validity of environmental tests and calibration results.

Sub-sampling within the laboratory is performed according to test method SOPs and
the Sub-sampling SOP.

Relevant sampling data are recorded, including, 1)the sampling procedure used, 2)
the identification of the sampler, 3) environmental conditions-(if relevant), 4) the
sampling location, and 5) the statistics upon which the samplmg procedures are
based.
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SECTION 23 - QUALITY OF TEST RESULTS
23.1 Essential Quality Control Procedures
Policy
All essential quality control elements are collected and assessed on a continuing
basis.
Policy

The qualities of test results are recorded in such a way that trends are detectable,
and where practicable, are statistically evaluated.

ETI utilizes LIMS to keep track of these values and statistical evaluations can be
generated upon request. ETI updates control limits on a bi-annual basis. This
happens in January and July. Both are completed by the end of the month
respectively. The process of generating, updating, evaluating and storing the control
limits is described in the SOP for Control Chart Generation.

Policy

For test methods that do not provide acceptance criteria for an essential quality
control element or where no regulatory criteria exist, acceptance criteria are
developed. Control limits are developed using the mean, plus or minus 3 standard
deviations; or static limits such as +/- 20 percent. These limits can be found in the

method specific SOP and/or SOP for Quality Control.

Policy

The quality control procedures specified in test methods are followed by laboratory
personnel. The most stringent of control procedures is used in cases where multiple
controls are offered. If it is not clear which is the most stringent, that mandated by
test method or regulation is followed. ’

Procedure
To monitor the validity of environmental tests performed, review includes any one or

combination of the techniques below:

a) use of certified reference materials or cultures and/or internal quality control
using secondary reference materials;

b) participation in proficiency testing programs;

c) replicate testing using the same or different methods;

d) retesting of retained samples; and/or

e) correlation of results for different characteristics of a sample.

Written procedures to monitor quality controls including acceptance criteria are
located in the test method SOPs, except where noted, and include such procedures

as:

a) use of laboratory control samples and blanks to serve as positive and negative
controls for chemistry methods;

b) use of laboratory control samples to monitor test variability of laboratory results;
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¢) use of calibrations, continuing calibrations, certified reference materials and/or PT
samples to monitor accuracy of the test method;

d) measures to monitor test method capability, such as limit of detectlon limit of
quantitation, and/or range of test applicability, such as linearity;

e) use of regression analysis, internal/external standards, or statistical analysis to
reduce raw data to final results;

f) use of reagents and standards of appropriate quality;
g) procedures to ensure the selectivity of the test method;

h) measures to assure constant and consistent test conditions, such as temperature,
humidity, rotation speed, etc., when required by test method;

i) use of sterility checks for equipment, media and dilution water for microbiology;
and

j) use of positive and negative culture controls for microbiology.

23.2 Internal Quality Control Practices

Analytical data generated with QC samples that fall within prescribed acceptance

limits indicate the test method is IN CONTROL.

QC samples that fall outside QC limits indicate the test method is OUT OF CONTROL

(non-conforming) and that corrective action is required or that the data are qualified.

Policy

Detailed QC procedures and QC limits are included in text method standard operatlng

procedures (SOPs), or where unspecified in the SOPs, are detailed elsewhere.

Policy

All QC measures are assessed and evaluated on an on-going basis, so that trends are

detected.

ProcedureThe following general controls are used:

Positive and Negative Controls such as:

a) Blanks (negative)

b) Laboratory control sample (positive)

c) Sterility checks and control cultures (positive and negative).

Selectivity is assured through:

a) absolute and relative retention times in chromatographic analyses;

b) two-column confirmation when using non-specific detectors;

¢) use of acceptance criteria for mass-spectral tuning (found in test method SOPs);

d) use of the correct method according to its scope assessed during method
validation; and

e) use of reference cultures (positive and negative) from a recognized manufacturer
(where applicable).

Consistency, Variability, Repeatability, and Accuracy are assured through:

a) proper installation and operation of instruments according to manufacturer’s
recommendations or according to the processes used during method validation;
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b) monitoring and controlling environmental conditions (temperature, access,
proximity to potential contaminants);

¢) selection and use of reagents and standards of appropriate quality; and

d) cleaning glassware appropriate to the level required by the analysis. Cleaning
procedures not provided in test method SOPs are provided in a separate SOP.

e) following SOPs and documenting any deviation, assessing for impact, and
treating data appropriately;

f) testing to define the variability and/or repeatability of the laboratory results, such
as replicates;

g) use of measures to assure the accuracy of the test method, including calibration
and/or continuing calibrations, use of certified reference materials, proficiency
test samples, or other measures;

h) use of duplicate plate counts on positive samples (microbiology only).

Acceptance or rejection criteria are created according to laboratory policy where no
method or regulatory criteria exist. Acceptance criteria define the boundary for the
appropriate response from laboratory personnel, such as corrective action, reporting
with qualifiers, reanalysis, review, and others.

Test Method Capability is assured through:

a) establishment of the limit of detection where appropriate;

b) establishment of the limit of quantitation or reporting level; and/or
c) establishment of the range of applicability such as linearity;

Data reduction is assured to be accurate by:

a) selection of appropriate formulae to reduce raw data to final results such as
regression;

b) periodic review of data reduction processes to assure applicability;

c) microbiological calculations, data reduction, and statistical interpretations
specified by each test method.

The following tables summarize the key elements of a quality control system for a
laboratory performing chemistry and microbiology testing.
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Table 23.2-1 . Essential Qﬁglity Control Elements for Chemistr’y

Frequency

Acceptance Criteria

ETICD-MN-16

Version: 6.0

|

Corrective action

Negative Control
(Method Blank)

1/batch

Method specific or
reporting limit

Qualify data and take
corrective action

Positive Control
(Laboratory Control
Sample)

1/batch

Method specific or
determined by laboratory

Reprocess, reanalyze, or
qualify data.

Matrix Spike;
Matrix Spike Duplicates

Per method requirement

Method specific or
determined by laboratory

Corrective action and/or
qualify data.

Surrogate spikes

Per method requirement

Method specific or
determined by laboratory

Corrective action and/or
qualify data

Matrix Duplicates

Per method requirement

Method specific or
determined by laboratory

Corrective action and/or
qualify data

Continuing Calibration
Verification

Per method requirement

Method specific or
determined by the
laboratory

Reanalyze standard

Initial calibration
Verification

Start of each analytical
run

Method specific or
determined by laboratory

Reanalyze standard
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Item

Frequency

Acceptance Criteria

Corrective action

Sterility blank

Each lot of media prior to first
use

No-growth

Investigate cause

Sterility check One container (bottle) for each No growth Investigate cause
containers lot or batch sterilized (NSGM)
Sterility check dilution One per batch of dilution water No growth Investigate cause

water

(NSGM)

Positive control!

Each lot is tested by

manufacturer for positive control.

Negative control!

Each lot is tested by
manufacturer for negative
control.

\

Duplicate colony counts
(For numeric results
only)

Monthly on one positive sample
for each month performed.

Same analyst <5%

difference between

counts

Two analysts <10%
difference between

counts

Investigate cause
Qualify data

1) Mi'cyoorganisms may be single use preparations or cultures maintained by documented procedures that
demonstrate the continued purity and viability of the organism.

able 54\;,:»'.«
Item

[QualityJControlRequirementsIfoIMicrobiologyadhiltrationIMethodsIon v Sl

Frequency

Acceptance Criteria

Corrective action

Sterility blank media

Each lot of media
prior to first use

No growth

Investigate cause -

Sterility check equipment Beginning of each run No growth Investigate cause
" - 1 for every 10 samples Qualify data
Sterility check filters One filter for each new lot of No growth Investigate cause

membrane filters (NSGM)

Target organism
verification (D.3.4.b)

Method specific

Confirmation of reaction

Investigate cause

\
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Item Frequency Acceptance Criteria Correctlve action
Sterility blank media Each lot of media 1 col/plate - Investigate cause

prior to first use
minimum one plate per batch

23.3 Method Blanks
Policy
Contaminated blanks are identified according to the acceptance limits in the test
method SOPs or laboratory documentation.
Policy
Samples associated with a contaminated blank are evaluated as to the appropriate
corrective action for the samples (e.g. reprocessing or data qualifying codes).
Procedure
ETI identifies a blank as contaminated when analyte results are greater than the
reporting limit AND greater than 1/10 of that found in any sample, or where the
contamination affects the sample results according to test method requirements or
client objectives.
When a blank is determined to be contaminated, the cause must be investigated and
measures taken to minimize or eliminate the problem.
Data that are unaffected by the blank contamination (non-detects or other analytes)
are reported unqualified.
Sample data that are suspect due to the presence of-a contaminated blank are
reanalyzed or qualified.

23.4 Laboratory Control Samples
LABORATORY CONTROL SAMPLES (LCS) are prepared from analyte free water, and spiked
with verified and known amounts of analytes for the purpose of establishing precision
or bias measurements.
Policy
Laboratory control samples are analyzed at a frequency mandated by method
regulation, or client request, whichever is more stringent.
Procedure
The results of laboratory control samples (LCS) are calculated in percent recovery or
other appropriate statistical technique that allows comparison to established
acceptance criteria. The laboratory documents or references the calculation in the
test method SOPs.
The individual LCS is compared to the acceptance criteria as published in the
mandated test method, or where there are no established criteria, the laboratory
established limits.

]
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Matrix Spikes and Matrix Spike Duplicates

MATRIX SPIKES (MS and MSD [duplicates]) are environmental samples fortified with a
known amount of analyte to help assess the affect of the matrix on method
performance.

L ]

Policy -
The MS/MSD results are used to help assess precision and the effect of the sample
matrix on method performance.

Procedure

The laboratory procedure for MS/MSD includes spiking appropriate analytes at
appropriate concentrations, calculating percent recoveries and relative percent
difference (RPD), and evaluating and reporting the results.

Laboratory Control Spike (LCS) / Laboratory Control Spike Duplicates (LCSDs) will be
substituted for MS/MSDs when insufficient sample material is provided to prepare MS
/ MSD samples.

See the SOP for Data import and entry into LIMS for MS/MSD reporting and
qualifying criteria.

Surrogate Spikes

SURROGATES are substances with chemical properties and behaviors similar to the
analytes of interest used to assess method performance in individual samples.

Policy
Surrogates are added to all samples (in test methods where surrogate use is
appropriate) prior to sample preparation or extraction.

Procedure ‘
Surrogate recovery results are compared to the acceptance criteria as published in

the mandated test method.

Where theré are no established criteria, the laboratory uses static +/- 20% for
waters and +/- 30% for solids as surrogate control limits.

For surrogate results outside established criteria, data are evaluated to determine
the impact. Corrective actions include reanalysis, qualification of data, and/or client
discussion as appropriate.

Proficiency Test Samples or Interlaboratory Comparisons

Policy
ETI participates in proficiency test (PT) samples twice per year.

Policy
ETI institutes corrective action procedures for failed PT samples.
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Policy
ETI does not share PT samples with other laboratories, does not communicate with
other laboratories regarding current PT sample results, and does not attempt to
obtain the assigned value of any PT sample from the PT provider.

Procedure

Proficiency Testing (PT) or Proficiency Evaluation (PE) samples are treated as typical
samples in the normal production process where possible, including the same
preparation, calibration, quality control and acceptance criteria, sequence of
analytical steps, number of replicates, and sample log-in. PT samples are not
analyzed multiple times unless routine environmental samples are analyzed multiple
times. Proficiency test results and all associated raw data is filed and maintained by

the Technical Director.

Data Review

Policy
The laboratory reviews all data generated in the laboratory for compliance with
method, laboratory and, where appropriate, client requirements.

Policy )

All data review is documented and retained for the required period of time.
Procedurelnitially, the analyst reviews data for acceptability of quality control
measures and accuracy of the final result(s).

After the initial review, data is entered into the LIMS by either electronic data
transfer or manually. After data has been entered into LIMS, a second reviewer
considers all manual transfers and calculations of data in detail and spot checks all
electronic transfers of data.

Final reports are compared to raw data either directly or through several review
steps.

Logbooks or LIMS are used to record the information for traceability of the analysis.
The bench sheets include quality control measurements. Data are recorded on the
logbooks promptly, at the time of the analysis, in ink.

Analysts review sample data and the QC information at the time of analysis and
indicate if the QC parameters meet the acceptance criteria by marking the logbook.
The analyst’s initials or signature along with date are inked on the logbook to
indicate that they have performed the steps indicated and that the analysis meets
acceptance criteria or has exceptions that are noted in the comments section of the
bench sheet.

When the analyst has finished the primary analysis review, another person in the
laboratory, designated by management, checks the logbook for the following: All
required information has been recorded on the logbook. QC criteria have been met
or exceptions recorded. Manual calculations are checked for accuracy.

When these checks have been completed, the reviewer’s initials or signature along
with the date are inked on the Log book to document the review has been
performed.

Once the requested analysis on a specific project has been completed, the client
project file is submitted to management for reporting. A member of management
approves the work order and generates and reviews a PDF of the report using the
reporting module in LIMS. A second member of management then reviews the PDF
and all associated data and documents the secondary review by initialing and dating
the bottom of the sample receipt form. Once this approval is complete, the report is
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then issued to the respective client by one or more of the following: e-mail, fax, or
hardcopy.
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SECTION 24 — REPORTING OF RESULTS

POLICY

The result of each test carried out is reported accurately, clearly, unambiguously, and
objectively and complies with all specific instructions contained in the test method.

POLICY

Data are reported without qualification if they are greater than the lowest calibration
standard, lower than the highest calibration standard, and without compromised sample or
method integrity.

24.1 Test Reports

Policy
The report format has been designed to accommodate each type of test performed
and to minimize the potential for misunderstanding or misuse.

Procedure

Each test report generated contains the following information (unless not required by

the client):

a) a title, such as Test Report or Analytical Results;

b) the name and address of the laboratory, the location of the laboratory if different
from the address, and the phone number and name of a contact person;

c) unique identification of the test report, such as an order number, on each page
and a pagination system that ensures that each page is recognized as part of the
test report and a clear identification of the end of the report, such as 3 of 10;

d) the name and address of the client if applicable;

e) the identification of the test method used;

f) an unambiguous identification of the sample(s), including the client identification
code;

g) the date of sample receipt when it is critical to the validity and application of the
results, date and time of sample collection, dates the tests were performed, the
time of sample preparation and analysis if the required holding time for either
activity is less than or equal to 72 hours;

h) reference to the sampling plan and procedures used by the laboratory where
these are relevant to the validity or application of the results;

i) the test results with failures identified, units of measurement, an indication of
whether results are calculated on a dry weight or wet weight basis;

j) the name, function, and signature or an equivalent electronic identification of the
person authorizing the test report, and the date of issue;

k) a statement to the effect that the results relate only to the samples;

1) at the laboratory’s discretion, a statement that the report shall not be reproduced
except in full without written approval of the laboratory;

m) certification that the results are in compliance with the ODEQ and/or
NELAC/NELAP standards if accredited to be in compliance, or provide reasons
and/or justification if they do not comply.
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24.2 Supplemental Test Report Information

When necessary for interpretation of the results or when requested by the client, test
reports include the following additional information:

a) deviations from, additions to, or exclusions from the test method, information
on specific test conditions, such as environmental conditions, and any non-
standard conditions that may have affected the quality of the results, and any
information on the use and definitions of data qualifiers;

b) a statement of ‘compliance/non-compliance when requirements of the quality
systems are not met, including identification of test results that did not meet
EPA sample acceptance requirements, such as holding time, preservation,
etc.;

c) where applicable and when requested by the client, a statement on the
estimated uncertainty of the measurement;

d) where appropriate and needed, opinions and interpretations

e) When opinions and interpretations are included, the basis upon which the
~ opinions and interpretations are documented. Opinions and interpretations
are clearly marked as such in the test report.

f) additional information which may be required by specific methods or client;
g) qualification of results with values outside the working range.

For test reports that contain the results of sampling, the following is provided if
necessary for the interpretation of the results:

a) the date of sampling;

b) unambiguous identification of the material sampled;

c) the locations of the sampling, including diagrams, sketches, or photographs;
d) a reference to the sampling plan and procedures used; |

e) details of any environmental conditions during sampling that may affect the
interpretations of the test results;

f) any standard or other specification for the sampling method or procedure,
and deviations, additions to or exclusions from the specification concerned.

24.3 Environmental Testing Obtained from Subcontractors

Test results obtained from test performed by subcontractors are clearly identified on
the test report by subcontractor name and/or accreditation number.

The test results from subcontractors are reported in writing or electronically. A copy
of the subcontractors report is to be made available to the client if requested.

A copy or original report from the subcontract laboratory is retained in the specific
ETI order file.

24.4 Electronic Transmission of Results
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Policy
All test results transmitted by telephone, fax, telex, e-mail, or other electronic means
comply with the requirements of this Quality Manual and associated procedures to
protect the confidentiality and proprietary rights of the client.

24.5 Amendments to Test Reports
Policy )
-Material amendments to a test report after it has been issued are made only in the
form of another document or data transfer. All supplemental reports meet all the
requirements for the initial report and the requirements of this Quality Manual.
Procedure
When a laboratory report must be revised, it is clearly identified as revised. This is
Accomplished by adding the word "REVISED” into the work order memo tab within
the reporting module of LIMS.
When it is necessary to issue a complete new Yreport, the new report is uniquely
identified and contains a reference to the original that it replaces.
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SECTION 25 — APPENDICES

25.1 Scope of Analytical Testing
ETI's scope of analytical testing are shown on our accreditation certificate.

25.2 Job Descriptions Not Listed in Section 17.1

25.2.1 Sample Custodian

The sample custodian is responsible for determining acceptability of samples, sample
receipt, login, distribution of samples throughout the laboratory, and other functions
deemed necessary by management.

25.2.2 Organic Analyst

Organic analysts are responsible for collection of chromatographic data, calculations, review
of data, entry of quality control and resulits in LIMS, and other functions deemed necessary
by management. Minimum educational requirement for organic analysts is a four year
science degree.

25.2.3 Metals Analyst

Metals analysts are responsible for collection of data, calculations, entry of quality control
and results in LIMS, and other functions deemed necessary by management. Minimum
educational requirement for metals analysts is a four year science degree.

25.2.4 Microbiology Analyst

Microbiology analysts are responsible for collection of data, calculations, entry of quality
control and results in LIMS, and other functions deemed necessary by management.
Minimum educational requirement for microbiology analysts is a four year science degree.

25.2.5 Wet Chemistry Analyst

Wet chemistry analysts are responsible for collection of data, calculations, entry of quality
control and results in LIMS, and other functions deemed necessary by management.
Minimum educational requirement for wet chemistry analysts is a four year science degree.

25.2.6 Analyst Assistant

Analyst assistants are responsible for collection of data and calculations under the
supervision of a qualified analyst, and other functions deemed necessary by management.

25.2.7 Extraction Technician

Extraction technicians are responsible for setting up extractors, concentrating extracts,
other sample preparatory techniques, and other functions deemed necessary by
management.

25.3 Procedure for DOC & CDOC

25.3.1 DOC
A quality control sample is prepared using stock standards that are prepared independently
from those used in instrument calibration.
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The analyte(s) is diluted in a volume of clean quality system matrix sufficient to prepare
four aliquots at the concentration specified, or if unspecified, to a concentration of 1-4 times
the limit of quantitation. '

At least four aliquots are prepared and analyzed according to the test method either
concurrently or over a period of days.

Using all of the results, the mean recovery is calculated in the appropriate reporting units
and the standard deviations of the population sample (in the same units) for each
parameter of interest. When it is not possible to determine mean and standard deviations,
such as for pass/fail and logarithmic values, the performance is assessed against
established and documented criteria.

Compare the information from above to the corresponding acceptance criteria for precision
and accuracy in the test method (if applicable) or in laboratory generated acceptance
criteria (if there are not established mandatory criteria). If all parameters meet the
acceptance criteria, the analysis of actual samples may begin. If any one of the parameters
do not meet the acceptance criteria, the performance is unacceptable for that parameter.

When one or more of the tested parameters fail at least one of the acceptance criteria, the
analyst must locate and correct the source of the problem and repeat the test for all
parameters which failed to meet the acceptance criteria.

Acceptance criteria for each analyte is equal to ETI's laboratory control limits for the
respective analyte, this must be passed for each of the four runs for the DOC determination.

Once the DOC is completed successfully, continuing DOC is demonstrated through the
acceptable analysis of bi-annual proficiency samples.

For analyses which do not lend themselves to spiking with known amounts of analyte such
as temperature, pH, microbiological testing, etc., and where not required by mandatory test
method or regulation, the DOC consists of 4 samples analyzed in conjunction with an
analyst approved by the Technical Director.

25.3.2 CDOC

In the instance there is one analyst within one department; bi-annual PT samples will be
sufficient to demonstrate CDOCs. A passing PT will be sufficient for a passing CDOC.

For analysts who work in a work cell where multiple analysts are asked to perform the same
analyses, CDOCs will be prepared and analyzed in conjunction with proficiency rounds.
When one analyst from a work cell performs the preparation and analysis of a proficiency
sample, all other members of the work cell are required to prepare and analyze four passing
LCS replicates. Tracking to ensure these CDOCs are completed annually will be completed
and monitored by the Technical Director.

Environmental Testing, Inc. Quality Manual page 69 of 73 Last Modified on June 30, 2017



ETICD-MN-16
Version: 6.0

25.4 Floor Plan
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25.5 ETI Sample Acceptance Policy

ETICD-DC-21
Version: 3.0

ENVIRONMENTAL
TESTING, INC.

Sample Acceptance Policy

Providing data that meets your project requirements is our top priority. Our sample receipt specialists begin
cvaluating your samplcs as soon as they arrive. Samples arc checked for a varicty of factors that may influcnce test
results including appropriate containers, requircd, physical and/or chemical preservatives, amount of samplc, and
holding time constraints. This information is documented and included in your final rcport.

Lf conditions are discovered that may impact the validity of your test results, your samples will be placed on hold
and you will be notified as soon as possible via email. Sample analysis will proceed once you acknowledge the
potential issues and authorize us to continue via email or in writing.

The final data report will include flags, where appropriate, to indicate data that may have been impacted by the
sampling process.

Holding Time Issuecs
Tests that have a short holding time (shorter than 48 hours) will be analyzed regardless of any issues noted during

login to protect the integrity of the sample and the results will be flagged if applicable.

We will do our best to accommodate tests with holding times greater than 48 hours that are received with less than
72 hours of holding time remaining. However, the analysis may not be able to be completed within holding time.
We will notify you if'this is the case and proceed with the analysis as soon as possible without waiting on a response
from you. Results will be flagged if applicable. You will be billed for any test completed under either of these
conditions.

Sample Receipt Temperature
ETI is accredited to standards adopted in 2009 by the National Environmental Laboratory Accreditation

Conference (NELAC) through participation in the National Environmental Laboratory Accreditation Program
(NELAP). As part of our accreditation, we arc required to document the temperature of all samples that require
thermal prescrvation upon receipt. We will also document whether or not the samplcs arc received on ice as
cvidence that the chilling process has started.  For samples received on the same day they arc collected, evidence
that the cooling process has started is all that is required. All samples received on a later date should be received
on ice at < 6° C (approximately 43° F).

Sample Chain of Custody

Good sample chain of custody is also critical to data validity and should include sample identification, location,
date and time of collection, sampler identification, information regarding preservation, sample type and any

Page 1 of 2
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special instructions. All information should be recorded in indelible ink and any labels that are used should be
durable (water resistant).

Sample Material for Quality Assurance / Quality Control

ETI maintains a quality assurance/quality control program to evaluate the data we generate. As part of this program,
we routinely analyze sample duplicates and samples spiked with the analyte of interest (matrix spike and matrix
spike duplicates). We rely on extra sample material provided by our clients to support this portion of our quality
program. We would appreciale one set of triplicate samples for each batch of twenty samples that you coltect. If
you are willing to help us with this, just let us know and we will provide extra containers. This is especially important
for aqueous samples for extraclable organic analyses. These including TPH-DRO, Semi-Volatiles, Pesticides,
Herbicides, and PCBs.

Resources .
Wec arc happy to providc bottlc kits for your projcct at no additional cost when picked up at our office. We stock
new containers that are traceable by lot number tor all the tests that we offer. Certificates of analysis arc available
for these containers upon request. For complete traceability, we recommend that you record these lot numbers in
your sampling records. If you need this information included with your final report, simply provide it along with
your Chain of Custody and we will be happy to incorporate it.

Shipping options are available on request.

We can also provide training in proper sampling techniques. Just let us know what you need, and we will tailor a
“solution for you.

For more information, contact us by email at info@etilab.com or (405) 488-2400.
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Required Time Frames for Corrective Actions

All corrective actions must'be completed within a reasonable timeframe. ETI has
established the following goals for completion.

25.7

Corrective Actions for Internal Audits - 30 days.
Corrective Actions for failed Proficiency Tests - 60 days.
All other Corrective Actions - 30 days.

Changes From Previous Revision

Changed the document identification fields to the SharePoint fields. Version 5. O (the
newest version) is equivalent to Revision 9 in the old numbering system.

Revised the language relating to other laboratories located with ETI (4.1)

Revised subcontract laboratory (8)

Updated the report delivery process (15.1)

Updated the DOC documentation process (19.1)

Revised standard tracking process (21.4)

New floor plan and sample acceptance policy

Various grammatical corrections

|
i
|
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S50

CME

= PYC 0.01% SLOT -
SCREEN ,

N
u

"GC

2.’

28

OBSERVED. :

35~ ND VISUAL SOIL DISCOLORATION . —35
" SLICKENSIDED SURFACES WET.

CME CONTINUOUS AUGER SAMPLER| —==" WATER TABLE (TIME OF BORWNG)} zZ - .
WELL NUMBER P : -

STANGARD PENETRATON TEST | LABORATORY TEST LOCATION )

NDISTURBED SAMPLE PENETROMETER , (TONS/FT.2 ) 87014

v + '} JoB NUMBER

10-19-87

——  WATER TABLE (24 HOURS) .
- ; i S DATE DRILLED .
ROBERTS/SCHORNICK DNLING uETwop___ BSA-CME SAVPLER
Xk ASSOCIATES" INC. DRILLED 8Y __SHEPHERD ENGR.
gl LoD a7 B-1- _
Noimsn t A Iabms $3072. CHECXED BY. "BIS - 1 ot

PAGE

RSA FORM 9/87




BLACK & ASSOCIATES

ENVIRONMENTAL CONSULTANTS, - INC.

MONITOR WELL NUMBER:

Mixormn PZ-1

MONITOR WELL LOG

PROJECT NAME: Mixom Brothers Wood Preserving, Inc.

LOCATION.
RIG TYPE &
OATE BEGAN:

SENKNNW 31-75-249E (McCurtoin County)
METHOD - . '

DATE COMPLETED:
TOTAL DEPTH: 29.0 FEET
GROUND SURFACE ELEVATION: <88.30

SHEET - 1 oF - 1
z ti REMARKS :
E W Inside 2" I.D. PVC Screen & Riser >~ ‘CZ)
= Lo Sodium Berntonite Seal (29.0° - 11°) 8 r
= o Cement grout (12° - 1°) ' al L)
o s Compocted uncontaminoted soil (1° - 0°) I ) T <
& a, LITHOLOGY DESCRIPTION E D5
< WO <
3 (an] . - 00
0 Compacted unconotominated soil OS O
: - BSOS y Q)
| Cement grout oo oo
[o%:0! é%
— o o
=] D50 a2l
02D ot oA
5 B o
_— 50! of,g
0! 0 0470
] 2! 5" ol o
—] ol ol oS
ol ! s
- 520! os:'oo:
10— 540 52!
Sodium Bentonite granules
] :
q o
= < I
15— 1 b
ﬂ 0 0
—
gl——
e
25—
— g 0
o) O
— @) @
1 B
] e e




&

ROBERTS/SCHORNICK 8 ASSOCIATES

PO.Boai152203/€ S Perers, Suite 220
Normon, Okiohomo 73070
a5032/) - 3895

Elev.|Depth . lo] o [Grophd : - " Depth
kFeet)(Feet) Description usc Ii’lnm""lw g Well COmpletnon Detail (Feet)
J~—— Steel Cesing Top
o . [— Top PVC Dstum
(j Ground Sur!aca -
gl S IV TRl TR ) ST o~ steot Cormg |
e clay loam mottled, // = Ith Locking C
damp, plastic, abun- 2 : gq  with tocking Cover
dant roots. ‘o FH. . 7-7/8" Borehole
CLAY: brownish-gray to 4 - “L.B. SCH 40 PVE
reddish-gray, mottled, v = :’Iu;h:rhrea;ed
5 {silty and sandy clay with |cL [NO EE -5
up to 8% subrounded gravel, 6 ‘ — [=f¢~Portiand Cement
roots not present below INO /////sand 20 R 3 Grout
about 5', common black 8 / Béntonite
FeO-Mn0O concretions in
. . NO
lower soil horizon. 10t
10 4 : ,//Sand " L 10
10.3 NO s | 4" ID Sch 40
1. LIMESTONE: White, gray,. i I PVC 0.01" Screen
an rownish-gray, fine 1
to medium crystal 114 ine, 3
massive to argillacious, T— e
fossiliferous lime, LS I ;] —Threaded Cap
wacgﬁstone iug per 1350 100% *T*l 114 Sand
weathered, interval from : ey
15.4{ 10.3 to 11.5 is clayey 1 HEHEEa B an +15
gravel with limestone 6.5 I Boring Terminated @ 15'
fragments. v
|
18.3 &
‘| SHALE: Grayish-green to 557
i 20 { g&reen, homogenous, shale 20
(i with horizontal partings /21.5 1
less than 0.25", fissile,|SH [ . ROTES: |
trace of oyrite, sparce 0z A) Evidence of water staining
occurrence of fossils at down to 17 feet.
base, basal zone slighty .
25 ] calcareous. Thin lime 727 B) WNo satu;a?ed zones were 5
wackestone beds from 29 observed in this well.
22'6" - 22'7" and 28'1"- C) 0'-0.9' A Soil horizon
28'3". 0.9'-10.3"' B Soil Horizon
30 A W4 L30
32
33.5 - ——
LIMESTONE: Brownish-gray,
35 Tine- to medium-cr¥stal- 90% fr—
71 line, argillacous fossi- T - 35
liferous lime wackestone,] LS 37
individual beds are 3" to ]
5" thick separated by I
shale partings: very ar- o b
gillacious 1ntervalsfrom. 867% +—
5'4"~ 6'"; 4"-37'3";
35 40gPan854. 38743 40 I , 40
Monitoring Well Record PZ-2
Q._ Location _Mixon Brothers, Idabel, Oklahoma

Coordinates
Installation Date
Driled By _Winnek

- 01/07/86 to 01/09/86

Logged By _RLH

Page 1 of 4




@
ROBERTS/SCHORNICK 8 ASSOCIATES
PO Exai5:202,€ 5 Ferers, Sute 220
Narman, Oxighome 73070
a50 321 - 3895

Elov.[bopth . i i le] = 5 . 5 Depth
kreet)(Foot) Description USC | ollmeeverd 10g | - Well Completion Detail (Foet)
SHALE: Green shale. SH : .
' 41.2 -
LIMESTONE: Brownish-gray . I
to gray, fine- to medium- 98% Y
crystalline, massive to .
argillacous, fossiliferous LS 45 -
45-1. H45
ime wackestone, rare -
styolites, common wavy, .
irregular shale partings. 1007
Shales and very argilla- il
ceous limestones occur at 1
5o intervals from: 42'5"- 50 I
1428"; 43'-43'5"; 44'-44"" T 50
44'6"-45"1"; 46'-46'4";
47'1" - 47°9"; 48'3"-50"; 987 K
42'6"-55"; and 56'2"-60". T
I
55 1
554 r—l— 55
T
T
I
927 H—
I
=
60 |
@ 604 — -60
( | -
61.5
SHALE: Gray-green todark 55%
green shale, horizontal
partings less than 0.25 SH 65
651 inches, homogeneous, trace 65
of pyrite; fossils in
upper 3" (calcareous).
' 92%
70
707 70
97%
75
7 51 -75
93%
80
80 ) - 80
Monitoring Well Record PZ-2

Location _Mixon Brothers, Idabel, Oklahoma

Coordinates

installation Date 01/07/86 to 01/09/86

Drilied By _Winnek Logged By __RLH
Puge2 of &




Elev.|Depth " le| & |Grophg . : Depth
E"J(F“u Description . |usc r‘"h“"lw Log Well Completion Detail (F“J
( 80 /// ~ - 80
' SHALE: Green shale SH .
81.2 >
LIMESTONE: Brownish-gray, ,
fine to medium-crystalline, LS 857% I
fossiliferous lime wacke- LS
84 g stone. ' 85 -
8 SHALE: Green shale. P82
' SH
627%
87.8+ =
LIMESTONE: Brownish-gray i
a0 to gray, fine- to medium- —
1crystalline massive to LS 1 11 - 90
argillacous, fossilifer- -
ous lime wackestone, rare  —
styolites. - '
94.2 95 ——
' 95{SHALE: Gray-green to L 95
dark green shale with SH
horizontal parting less 97.5
than 0.25 inches thick. *
C@ 100 - 100 ~ | 100
102
105 A 105 L 105
07.5
110 - 110 . L 110
125
115 4 L L 115
17. 5§
120 120 120
(@ Monitoring Well Record PZ-2
S ROBERTS/SCHORNICK 8 ASSOCIATES Location Mixon Brothers, Idabel, Oklahoma
PO bor15i2a 0 S oo o0 Coordinates |
saee3zi - 3895 Installation Date 01/07/86 to 01/09/86
Drilled By _ Winnek Logged By __ RLH
Page 3 of 4




Eloqbopth S le] o . [Grophc G ¢ Depthl
KFeet)(Foot) Description |use ls"hm"’” Log ~ Well.Completion Detail (Feot)
. NN
(Q 12 — - 120
: SHALE: - Green shale. SH '
225
123;— — " :
LIMESTONE: Gray to brownd )
ish gray, fine- to medium{ 125 Ly
125 crystalline fossiliferous LS - [ 1_25
lime wackestone. -
7.5 1
I
—
I
130] 130 - [ 130
-
25 —
I
-
135 135 = 135
|
136. 5{— ==
SHALE: Green shale. SH 7.5 :
Tl 140
C@ 140r54ATE AND LIMESTONE: SH- : | = 2
‘ interbedded green shale LS
142_S_a.nd lime wa&gstone. 42,5
’ SHALE: Green shale.
: SH : .
1451— - 143 - ‘ L 145
LIMESTONE: Gray fossil- T
iferous lime wackestone. | LS !
147.5%4+ — — —— —— ] 47. 3 ]
SHALE: Green shale.
SH |
150 ; 15 ' - 150
Boring Terminated @ 150' :

G

ROBERTS/SCHORNICK 8 ASSOCIATES

PO 65115520 3.€ S Perers, Suite 220

@ Normon, Oarghomo 73070
40532/ - 3895

Monitoring Well Record _PZ-2
Location __Mixon Broth»ers, Idabel, Oklahoma

Coordinates

Installation Date __01/07/86 to 01/09/86

Drilled By _ Winnek Logged By _RILH
7 Page 4 of 4




Boring Terminated @ 20'

Elev.]Depth ' ¢ Sample| o [Grophig - Depth
(Foet)(Feet) Descrnphon SC {rervol| Momed Log Well Completion Detail (Foet)
' / / / ﬂ e Stoeel Cosing Top
. : ; T~
( o- Ground Surfsce Top PYG Datum 0
R CLAY: Dark’ brown, ‘silty™| CL=INO . == "\ 8" Steel Casing |
clay loam, orange-broum 2 80% -
2.0 mot¥1ed, 5bunda§t roots. L == whhfoc@hg Clotyer
—ldamp, plastic,trace gravel n / , = ox 778" Borelole
CLAY: Brownish—-gray to 4 / 4”1.D. SCH 40 PVC
reddish-gray, mottled, NO Flush-threaded '
51 silty and sandy clay, =
subrounded gravel up to —A—szgfnd Cement
10%, damp, plastic, NG 7§
common black FeO-MnO ' —— Sand
concentrations up to X'". NO Bentonite
10 - 10
10.5FTAY: Gray clay wathered lime NO "
11 yM-_tﬂ&sﬁs. 4" ID Sch 40 PVC
*“ |CLAYEY GRAVEL: weathered 0.01" Screen
Iimestone grﬁ? to orange- . Sand
grag mottledc ayey gravel 2
with_ compon fossil and 2 ,
aigular imestone fragments 3 | _—Threaded Cap
154 cldy occurs between Iime- £ i
15.31 stone gravel. - 15
LIMESTONE: Light gray to e .
brownish-gray, fine-to. 3 Bentonite
medium—crystailine, mas-
sive to argillacious fos-
silliferous lime wackestone;
a thin green shale 993"
2oteceurs 17'2" to 1 s L 20

NOTES:

No saturated zones were
observed; water staining §
noted in interval from
15.3 to 17.3 feet.

ROBERTS/SCHORNICK 8 ASSOCIATES

PO Eox 15520 2,€ 5 Peters, Suite 220
Normon, Orionomo 23070
4050321 - 3895

Monitoring Well Record PZ-3
Location Mixon Brothers, Idabel, Oklahoma

Coordinates
installation Date 01-10-86
Drilled By _Winnek Logged By __RLH
pPage 1 of 1




‘@

GEOL,
NIT

DEPTH

 Feat ) DESCRIPTION

ISAMPLE
usc

VALUE

d

WELL

COMPLETION DETAIL

Feet)

I-11-88

GROUND SURFACE » 488.73

[VENTED
CaP

3/3 STIFF,NON-STRATIFIED,
LASTICTTV,10% ORGANICS,
1 3ox SILT, 60X CLAY

ILTY AXAY 2 DARK BROWN 10YF

1

MED. cL

SILTY CLAY:LIGHT GRAY. 1

51 ORGANICS, 208 SILT, 75X

10y
Z/1,YELLOY RED MOTTLING,HIGH
PLASTICITY,NON-STRATIFIED,

cH
QLAY

BROWNISH-YELLOY 1

ULES,
CHERT" GRAVEL , HIGH

B0I CLAY, VERY MDIST.’

SILTY CLAY:LIGHT BROWNISH-
=6RAY 10yr 6/2, MO"T,TLED YITH

SOME
PLASTICITY, (vuméam L IME- '
STONE) 5% GRAVEL,15% SILT,

3.0

cL

CH

GRAVELLY CLAY:LIGHT GRAY 10yr
6/6,WITH BROWN YELLOW MOTT- (=
LING, CHERT AND LIMESTONE

GRAVEL (30%), 60X CLAY,MOIST

cL

-Y'ELLOV 107!‘ 6/8, CHER
EL 16.3' - 16.6°,
SIDED ‘FROM 15' - 19'.

-18.0°',

15—

1

T0 OLIVE GRAY 5(6,

('EQ;HERED LIHESTDNE

/|

5.0

SILTY. QLAY: LIGHT GRAY 10
7/1,MOTTLED WITH BI“WNIS}{GF-u
SLICKEN-

755 CLAY, CDLDR CHANGE AT 15¢
. VERY

Yl‘ C‘L

cn

cL

8.0

cL

SAMPLER

CH

20— &/3, MOTTLED WITH YELLOV

i1

HIeH PLASTICITY 1oL 5
21.8 A

90X CLAY

1

.

SILTY CLAY: LIGHT OLIVE GRAY 5y
10yt 5/6,PARTINGS PRE?ENT

WEATHE-
RED SHALE)QMERTY e ook

20

BROWN-| CH

1

PRESENT, MINOR GYPSUM A

3

SILTY CLAY:LIGHT OLIVE ERAY.
5‘ 6/2,MOTTLED WITH .YELLOYISH.
OVN 10;!‘ 5/ S.HIGﬁxPlgASTI-

90! CLAY BLOCKY, PARTINGS

TIJ 26. 5'(VI£ATHERED SHALE)

CH
23

-4

[l

LIMESTONE WHITE 2
MASSIVE, FOSSILIFEROUS. DRY

27

AT,

-

‘o

- NX
JJCORE

&

29

-

r‘_ﬂ_—_

107 b
127

e ("

29!

27.5(. =

OCK|
NG DATUM:

'\wszp HOLE

491.36

CONCRETE PAD

— CEMENT/BENTONITE
GROUT

2% 1.D. PVC RISER

OSSN :-f

SODIUM BENTONITE
SEAL .

*—— 8-20 SILICA SAND
W FILTER PACK

~3— 2% PVC 0.01® SLOT
SCREEN

[——SCREW CAP

30

KO VISUAL .SOIL DISCOLORATI
CBSERVED.

1

NOTE:=-SL ICKENSIDED SURFACE
VET. DRY 4

= VELL COMPLETION.

BOREHOLE TERMINATED AT 29.0'

8 HRS.FOLLOWING

ON

S

29.0L:

rgom UNDISTURBED SAMPLE

l._
+

CME CONTINUOUS AUGER SAMPLER
STANDARD PENETRANON TEST

WATER TABLE (24 MOURS}

WATER TABLE (TIME OF BORING )

LABORATORY TEST LOCATION
PENETROMETER , (TONS/FT.2 )

WELL _ NUMBER

PZ - 4

Jos

NUMBER

87014

DATE DRLLED

ERTS/SC
¥ ASSOCIATES.

INC.

Environmesal Consulton

Cawvn-\il)n- Suie A
) 'la--\.uibn—l”ﬂ

ORILLED 8Y

' 10-19 87

DRILLING METHOO,

HSA-CME. SAMPLER

SHEPHERD. ENGR.

LO@ED By

BJS"

_CHECRED BY

. Mo

RSA

7o 9219098

FORM 9 /87

" - PAGE

: O‘F.;'_::' ;'




WELL COMPLETION RECORD

GEOLOG.

UNIT

DEPTH
(FEET)

LITHOLOGIC DESCRIPTION

7

UNIFIED SOIL
CLASSIFICATION

GROUND SURFACE: 486.12

GRAPHIC LOG

SAMPLE

WEL

L COMPLETION DETAIL

VENTED
CAP

uNn VA.LVE

.

@

10

1.8_4

25—

28.5

30

a8 _

—

=)

SLIY CLAY: 60% CLAY, 30% SILT, 10X ORGANIC,

=

-

g

WET, MEDIUM PLASTIC, BROWN 10 DARK GRAY
\.‘m/s

9LIY QAY: 70% QLAY, 20X SLT, 10X ORGANIC,
UGHT BROWN TO DARK YELLOW MOTTLED,
10YR3/2 10-10YR4/3, SOME RED IRON STANING,

BLACK ORGANIC MATTER AND ROOTS, |
MEDIUN TO HIGH PLASTIC, MOIST, :
NON-STARTIFIED, NODERATLY FIRM 10 STIFF |

]

oK

QLYY CLAY: VARIGATED -BROWN TO YELLOW
25Y6/6 10 2.5Y7/8, 70X QLAY, 30% SLI.
BLACK IRON NODULES (1/4 INCH) THROUGHOUT,
HICH PLASTIC, STIF, MOIST

10.2

24.8

CLAYEY UMESTONE GRAVEL: 40% LIMESTONE
CRAY WHITE, BROWN, GRAVEL 1/8 T0 1" B

cc
GRAVEL, 40X CLAY, 20X SLT, MOTTLED BLACX 10 §°g0

DIAMETER, UMESTONE GRAVEL 1S SUBROUND,
CLAY NATRIX HAS HIGH PLASTIOTY,
SLIGHTLY MOIST

SUGHT. SILTY CLAY: VARIGATED GRAY AND
ORANGE /BROWN, 2.5Y7/0 AND 2.5Y7/8,

_STFF, MGISY, VERY FINE SANDY LENSES,

1332

70% CLAY, 20% SRI, 10% SAND

- CLAYEY UMESTONE GRAVEL: DENSE, MICRO
CRYSTAUNE, ANGULAR TO SUBROUND LIMESTONE,
GRAVEL, BROWN QLAY

1551

SILTY QAY: 80% QLAY, 20% SILT, BROWN 10
‘OUVE BROWN, 2.5Y5/6, HIGH PLASTIC,

MEDIUM STIFF TO STIFF. MOIST

SILTY GRAVELLY CLAY: BROWN 10YR5/6,

" 70% CLAY, 20X SILT, 102 UME GRAVEL. HGH
PLASTIC, STIFF, MOIST, SCATTERED SUBROUNDED
UMESTONE GRAVEL 1/4° IN DIAMETER

18.12

25.6

—

——d

-

UMESTONE: UGHT GRAY TO GRAY, 7.5YR7/0 10 |UMESTONE

7.5YR6/0. MEDIUM CRYSTALINE. HARD TO DENSE,
SUGHTLY SHALEY, NICRO FOSSILIFEROUS

SLTY GRAVELLY QLAY: 70-80% QLAY -

20~30% ST, 5-15% UMESTONE GRAVEL. BROWN
1O REDDISH BROWN, 10YRS/B TO 7.5YR4/6,

(o]

SLTY, SOME SCATTERED LDMESTONE GRAVEL
LIMESTONE {I

\wamnso, SIUT, NEDIUN FLASTIC, MOIST

"TMESTONE: UGHT GRAY T0 GRAY, 7.5YR7/0 10

o [
2862 |

LOOGNG STEEL
PROTECTOR

CASING DA TOC 487.64
BTy WEEP HOLE

CONCRETE PAD

CEOMENT BENTONITE
GROUT MIX

2" PVC RISER

Y

SOORUM BENTONITE
PELLETS .

/)
2

20 —

—

.010 SLOT PYC SCREEN

!

25 —
.

'+—— 8 - 20 SILICA SAND PACX

_

30 —

7.5YR6/0, MEDIUM CRYSTALINE, HARD TO DENSE,
SUGHILY SHALEY, NICRO FOSSIUFERQUS

TOTAL OEPTH 300"
BOREHOLE OWM REAQING = 0.) ppm

CROUNDWATER NOT ENCOUNTERED
DURING DRILLNG

35

CME CONTINUOUS AUGER SAMPLER
STANDARD PENETRATION TEST
UNDISTURBED SAMPLE

WATER TABLE (24 HOURS)

L_ LABORATORY TEST LOCANON

— = WATER TARLE (TWME OF BORING)

-+ PENETROMETER (TONS/SQ. FT.)

MIXON BRO.'s) |

ROBERTS /SCHORNICK

& ASSOCIATES, INC.
ENVIRONMENTAL - CONSULTANTS
‘3700. W. ‘ROBINSON -

¢ OMA™ 7307

. DRAWN BY:

JOB NAME /NUMBER 92004.01
BORING NUMBER  PZ—-5 (BH—1)

DATE DRLLED ___1-27-92

DRILLING METHOD HSA

DRILLED BY PS

LOGGED BY s

CHECKED BY DHC

3 PA oF

"absY. 3213893 -



BLACK & ASSOCIATES
ENVIRONMENTAL CONSULTANTS, INC

HONIF;FER ;ELL NUMBER : MONITOR WELL LOG .

PROJECT NAME Mixon Brothers Wood Preserving Inc.

LOCATION NENWNW 31-7S-29E (East of Surfoce Impoundment HUM uniTt)
RIG TYPE & METHOD Avuger, ho!low stem

DATE BEGAN 07/27/95

DATE COMPLETED o7/s27/,95

TOTAL DEPTH 30 FEET

GROUND SURFACE ELEVATION 485

SHEET 1 OF 1
=z — REMARKS :
= L BOREHOLE DIAMETER: B.25 (0-TD): SCREEN (D.0Z2") — =
= Lo CASING: 2" Schedule Stainlieas steel: ) : 8 -
— CEMENT : Concrete (2-+-0.49°). 5SX Bent. =+ Portland ! ]
; E . Cement (2-15°): B_en'thz:ni'te Pellete (15-18°) g ) g <
e | —
= & LITHOLOGY DESCRIPTION - S5
& =] il T OO0
0 ST+ moist grgy (10YR_ 5711 w/ strimgers of yellow:'s N X O
— brown (10Y S76)7 _SILTY CLAY w/ somé colcoreous 3\ Q
grovel ond very fFi.ne sond ot bose. plaostic ©, O
— ond non calcaoreocus 2
0 o~
] : 7 79
5 O
—] S11y moisT yel lowrsh brown (10YR 57491 ﬂg
w/ Il 1ghTt qray 10YR /1) @® base
g — SILTY CLAY w/mod_omounTt of gravel! (1 S cm) e
ond mod omounT of sond (Finé ©® Top ond v < 3-8
—] coorse © base). plostic aond non colcarecus o 500
© Top To sl colcoreous © base < 2eQ
— O -"
= 00
— o_g:.z '-o_e§
— ole 5l
0o 0?0
7O 7O
10 Moist yellowish brown [(IOYR 5/8) inTerbedded 3] o0
] w/whaiTe [10YR B/1) SILTY SAND, fFime to med g 29
and ocor ly sorted, interbedded w/ Fossi |t ized 7O 5 O
1 ltmestTome (3 'S cm] ond grovel (2 cml. fFr.able 0:-0 o- 0
.. and colcoreou ¢S e
s ~.. : 5O 70
ST mo:st dark groy [I0OYR 4711 ntecbedded w/ STE 5,8
—". w/yel lowish bronmn 1T10YR S/8) SéLTY CLAY w/ = -3 -2
some f irme sand ond ‘| imestone ( cm) ©® -12 -12 S .7 el 74474
19— = mod plosTic and friable w/ | imestorne ond
] -, calcorecous . e
] VS|| moi1stT brownish yellow (1O0YR_B/6) w/
.. some block orgaomic greoc © 149° SILTY CLAY e s s AR
~. w/ smoll omouhfht of Fime sond. plostic and - T T 1T T TT
1 \.s11 colcoreocous To colcoreous ® bose __./ e ) .
— V sl moist Brown:sh yelilow (JOYR &/8) Foss:lized [TT T T T T T o 8
LIMESTONE «w/ 'sand ond grovel. sl. TS =
20 —-. Friaoble ond colcoreous ¥
— --\ - - -/'
ST+ mor=sT daork gray (10YR _4/11 mrerbedded O
] w/ yellowish brown (10YR S/781 SILTY CLAY w/
some Fime somnd and | imestone. friable ond
—1. colcareous |
- .
— - LT T T TT
N — MorsTt l.aht groy (10YR &/71) LIMNESTONE w/ some A AR
- Friaoble roveéelly coorse sond ond colcoreous T T 1T 1T T7T
25— = T T T T T
) e W D N |
1 v Sl mo. =T brown:iseh vel low [10YR 6/7B' ond AN
i aroy (1LDYR &/11 SILTY CLAY. =1, plasTt.c ond R e
—! . Colcoreous # L L L T.T T
. » 8 S s s S0 5
— v =t _moist gray (10YR S/11 foss.t.zed T T T T T T7J
LIMESTONE AND colcoreous B 5 i G s e o
—e e ol
] Y =l mo(=T ray (10YR S$711 SILTY CLAY w/ SN
30 some Fime somnd. sl plastic ond colcoreous




BLACK & ASSOCIATES

ENVIRONMENTAL CONSULTANTS, INC.

MONITOR WELL NUMBER:

@

PZ-7

MONITOR WELL LOG

LOCATION:

PROJECT NAME: Mixon Brothers Wood Preserving Inc.
NENWNW 31-7S-249E (Southeost of Surfoce Impoundment HUWM unit)
RIG TYPE & METHOD: Auger
DATE BEGAN: 05/23/95
DATE COMPLETED: 05/23/95
TOTAL DEPTH: 14.25 FEET
GROUND SURFACE ELEVATION.

SHEET: 1 - oF: 1
2 — REMARKS : ,
z L BOREHOLE DIAMETER: 6" (0-TD): SCREEN (0.02") - &
§ L. CASING: 2" Schedule Stoinless steel.. 8 ::'
— CEMENT: Concrete (2-+0.4"). 5% Bent. + Portland C W
- E g:e{-n:{nc; [Z'SY"*%" E?Topn_;_fe Pellets (5.92-8.25") ?_’; jg,‘f
s | g L LOGY DESCRIPTION = 0L e
w o S — X000
. g St moist light ol ve gheen (2 .9YR 5/4) ot) S
| to. moist $r0y|sh brown~ (2.5YR 5/2}) at the base o O
SILTY CLAY w/a smal!l omount of med to coarse S S
| eoor‘ly sorted sond. plastic and non colcoreous 1O
- o sl|li colcoreous ot base. : 53 ol
1 e e (Z SYR 672 Z
q mai1st 1 t roWwn s rQ . CERX 0:70
— 3t'top To moist gray (2 STRTE/QT. TSILTY CLAY o3l gt
w/small amount o? 0°S cm grovel 'n the middie T %
5 ond at the base. plastic ond non colcaoreous. ol B9
S — Moist light groy (2 SYR 7/0) SILTY CLATY,
o w/some veéry Coorse poorly sorted sond:-
N —\plosTac and non colcareous.
T| Tor=i oray TIDYR 6/01 SILTY CLAY_w/smoll ' _ :
| — amount of me O coarse poor sorted sond: T
lG \\plosTic and non colcoreogs. e \\\W =0
- -\ . 2
] N Moist groy (10YR 5/0] ond yellowish brown ‘
— N (1lOYR S/B):. fine SANDY CLAY w/blaock (10YR B6/1) /
- N, roots: plastic, and non calcoreous. )
s ‘
S | N\ Very moist tg_saturoted brownish yello
\ (10YR'6/8).: SICTY CLAY. plastic ahd nom
N —\ '\\'co lcareous . ‘
15——-\\ Sl moist brownish yeliow (10YR 6/6): SILTY
v \ CLAY. pltastic and non colcoreous.
_ \ Moist grgy (LOYR 6/L): SILTY CLAY w/small
omount of " non calcoreocus ?r‘o¥ (LOYR &/11},
— I imestone ond dark brown T10YR 3/3) calcareous
‘\grave!l:. plaostic ond non calcareous.
Morst graoy (10YR &/1)} LIMESTONE:. very sl
20— frioblé and non calcareous.
|




BLACK & ASSOCIATES

ENVIRONMENTAL CONSULTANTS INC.

MONITOR WELL NUMBER:

PZ-8

MONITOR WELL LOG

PROJECT NAME -

Mixon Brothers Wood Preserving, Inc.

LOCATION  NENWNW 31-75-249E (Southeost of Surfoce Impoundment HWM unit)
. RIG TYPE & METHOD Hoilow Stem Auger :

DATE BEGAN: 10/4/95

DATE COMPLETED.  10/4/385

TOTAL DEPTH: 13.5 FEET

GROUND SURFACE ELEVATION 483.85 (TIC 486.72)

groy (LOYR G711, SICTY CLAY w/=small
amaLnt of non calcareous c|r0¥ (IOYR /11,
timesitone ard dork birown T1I0YR 2/31 colcareous

wogrovel. plastic and non calocarson:

7Dr~y cray TIAYR 13710 andd Hight cedd

(2°9YR /61 . LIMESTONE. very =1
friaobvle andd niaon calcocarenus

} ORI ) R S i

SHEET: 1 UF 1
< — REMARKS : ,
T B BOREHOLE DIAMETER: 6.25"(0-TD). SCREEN (0.01™) - %
E L CASING: 2" Schedule Stoinless steel. - 8 -
— CEMENT: Concrete (2-+0.496°): 5% Bent. + Portlond — LJ
- E Cement (2—4;5'),- Bentonite Pellets (4.5-6 5) £ R«
. - X
= N LITHOLOG DESCRIPTION = =S5 s
w (] —J =2 OO0
STt mmi=t [ight olive green 2 _SYR 579) ) 39
To muist ?ray 1sh brown™ (2 SYR_S/21 at the bose 2 O,
SILTY CLAY w/a small amount of med to coarse 0 &
poeartly sorted sond. plustic und non calcaoreous < O
Tao st calcareous at boses 5 0% %?%
. 5351 - Bis
- 0l 070
Sy morst Light brownrsh gravy (2 9YR &/2) o2 oo
at top To moist gray 2 sYx C/0y, SILTY CLAY 070 P9
w/smal | amount a;;FJ 09 cm gravel e the mddle
and ot The base. plostic ond mon calocareous
T =t Traht aray 12 YR 7700 SILTY TLAY.
w/enme very foaree poorly saarted sand. ()59 @
~oplastic and non calcafeous 888 S -
020, 0
Moist gray (LUYR /01, SILTY CLAY, w/small 00 c%
o amount T of T med to coarse poorly sorted sond. @ =0
~ plaostic and non colcoreous O 0
K (@)
=
Hoiel gray (LOTR GZ01 and yel Lo sh Geown ; & o
. ULOYR 9/81. Fine SILTY SANO w/Biack (10TR 6711 7 o
woroots. plastic, amd roon colcoreons O .
Sy morsit birown sh Z‘: Ilow LLUYR B/76) and S O




BLACK & ASSOCIATES

ENVIRONMENTAL CONSULTANTS INC.

@ MONITOR WELL NUMBER:

PZ-9

MONITOR WELL LOG

PROJECT NAME : Mixon Brothers Wood Preserving, Inc.

LOCATION: NENHNW 31-7S-29E (Southeast of Surfoce Impoundment HUM unit)

RIG TYPE & METHOOUO Hollow Stem Auger

DATE BEGAN  10/4/95

DATE COMPLETED - 10/4/95

TOTAL DEPTH. 14.5 FEET

GROUND SURFACE ELEVATIUON 4B4.39 (TIC 487.33)

=

“—Dr gray  LIOYR B/Z11 and browne st yel low
— l_lE/le G761, LIMESTONE . very <lq
Friabile ancd non calocoreous

SHEET. 1 UF 1
o — REMARKS :
& H BOREHOLE DIAMETER: 6.25"(0-TD). SCREEN (0.01") - %
E L CASING: 2" Schedule Stainless steel: = -
— CEMENT: Concrete (2-+0.491°): 5% Bent + Portlond - L
L e Cement (2-5.5°); Bentonite Pellets (5.5-8°) = R
o o = D T
= B LITHOLOGY DESCRIPTION = S5 T
w (=] = =X OO0
o
0 . . : el =
St morst Laight olive green (& SYR S5/49) X5, P S
N ] TO moIsT 09|5h brows™ (2 SYR _S/2) at the bose é O,
:\ SILTY CLAY w/a =small amount of med to coarse o, b S
3 — E;uon‘ly sorted sond. plustic and nun caolcoreous 3 OF
R ~ o =l calcareous ot bose 020 0%
N\ - - i
\ St morst Light beowno ah gen (2 SYR G/2) 5201 050
\ — at top to moist groy (& 5YJR E-/l_ll, SILTY CLAY ol 2] 222
\ w/smul I amount «:;FJ DS cm groavel n the maiddle 234 Red
\ 5-— aned ot The bhioae . plue;T«r_- arnd ruan calbcoreons 704 P79
§ ] Fior =T Tiaht aray 10 §YR 7700 SICTY TLAY. '
\ . w/some very fooree poorly sorted sand.
\\\\ ., plastic ond rnon caloareous
§ TersT groy (LOVR G701, GILTY LAY, w/small o0 038
\ — "~ amountTaf Tmed to coorse poorly sorted sand, O EO
R 10 ~, plastic and non colcareous 08 ®
o
A I~ - Moast to very moirst ¥F:| Vowr sk birown : 7 8C O
N o HOYR 57610 Fins SILTY SANG w/Black (LOYR E/11 7 2
\ | . roots, plostic, ond non ool careous. o ®
\ | =
— Sl omer st browro sh vel Tow TIUOYR B/Z6T and o @
N groay (LOYR b/7L1. GILTY CLAY w/=mall 80 Q
—] amount of non calcareous c|r‘m¥ (1OYR k710, 20 SO
| Irme=tone ared dack Leaosen TLOYR 3730 calcoreons N :
15—~ grovel. plastic and non calcareaus ; AT




BLACK & ASSOCI
JILTANTS INC.

ENVIRONMENTAL CONSY

ATES

MONI

@ MONITOR WELL NUMBER:

PZ-10

TOR WELL LOG

PROJECT NAME Mixon Brothers Wood Preserving,
LOCATION NENWNW 31-7S-249E (Southeost of Surfg
RIG TYPE & METHOUD Ho!low Stem Auger

DATE BEGAN  10/4/95

OATE COMPLETED 10/4/95

TOTAL DEFTH. 13.5 FEET

Inc.

hce ‘Impoundment HUWM unit)

GROUND SURFACE ELEVATIUN 484.3 (TIC 487.22)
SHEET 1 oF . 1
- - REMARKS : |
&= LL:'J] BOREHOLE DIAMETER: 6.25"(0-TD SCREEN (0.01") > %
E Lo CASING: 2" Schedule Stainless steel: 8 !
- CEMENT: Concrete (2-+0.41"). 5% Bent. + Portlond _J LJ
- E Cement (2-4°). Bentonite Pellets (49-6") % __,i(
% & LITHOLOGY DESCRIPTION : dgz
w [am] ) OO0
]
O S moa st Light albive 'L|rr:~n te SIYR 9741
. T meh st geay s o T 12 .YR S/2) at the Laose
STILTY ILA w/a small amaucTt aof med Ta coarce N

poorly zorted sond.

p|u‘T|Q u(ul
=11 calcarsoue

uore ol careoues.

vilkvoy

20—

T DT bhoase
STy omeo st | raht Llruwr||=h grav [ SYR G720
- ot top tTo moisT o gr ay T‘R ./Il) SILTY CLAY
w/smal | amourst IJFJ 5 c_rh gravel i the madde
5——‘ argd at o the bose, plostoo Grd ol caolocoreous:
] QI tomeor st o ll‘]l’lT gy 12 SYR 72/ SILTY CLHY
— . w/some very Soorie rujmrly sortec sond.
l_)'Ll::TIL. and non colcoreous
5 lml?IbT g ayv TLOYR &/701 0 STILTY |:LP}T, w/amc ||
—, mcounT T af T mesd T coar e Bl by =hor Tl =acad,
lO p lost o anc nan calcareonas
= r']nlﬂ'f vee b boa s b - bronn [_'LIWIF\ S/
. Fame STLTY SAND w/b lach tLOYR kALY
—  ,oraoTts. plasTtao s and maoos ol areijos
i S mo st birowrirsh ve l Tow | TUYR [R/61  ard
aray (LOYR 6710 SILTY CLAY w/=ajat
— dmownt of ron calcareaus gray (IDYR /710,
. rmestone ond dork bieown TLOYR /730 calteareous
15—- grovel . plastic and non colcoraequs -
] rQy |lDYF\' l:w/_l.l Qg Dr dwng =it yﬁ'l P oow
] EllYFI I-./L-\ L LIMESTENE ., very <l
r raoabile ared o cale Qreone

k L 1T T T T°1
§ @




MULTI-PURPOSE COMPLETION REPORT

OKLAHOMA WATER RESOURCES BOARD

h 600 N HARVEY AVE., P.O. BOX 150
[} 7en Acres OKLAHOMA CITY, OK.73101-0150

Please Plot well Location

T one e ” LEGAL DESCRIPTION _
OO NOT WRITE IN THIS SPACE /
r 174 72 |/4 ; of Sec. 2 l Twp. ?g Rge. 7‘ Q/C
County Me Q,pu\;?—ﬁu.m £ well No: Cev- l
k} well Qwner MIKO"\ [Ares. w‘e__ﬂ%ﬁ_’_ Fhone S80 286 -T49¢
Address, ﬂ(? 2z YZZ?’ Zdeﬂ 7|p ?;£¥17/I

Finding Location___Cjo-za g = H = -

TYPE OF WORK

[ﬂ Geolechnical Boring {7 Fresh water Obs. well {7 Reconditioning [J De-watering
[} Groundwater Heat Pump well 7] Site Assessment Obs. well [ Groundwater well Tes! Hole [ ©ther:
@(Monilo:ing well [ Plugging {0 Groundwaler Well

GROUNDWATER WELL PERMITTED USE

[ Domestic* [J Non-Domeslic: {(OWRB Permitling Required)

{No Permiting Required) Specily Purpose(s).

NOTE: Il 1his groundwater well is for other than domestic use*, provide OWRB Groundwater Permit No:

*Domestic Use is use of water lor household purposes or for farm and domesiic animais up 10 the normal grazing capacity of the land and
{or the irrigation of land noi 10 exceed three (3) acres.

DRILLING METHOD

[ Hand Auger (] Fiuid Rotary (] Rev. Rotary [ Other:
{0 Cable Tool 5615, Auger [ D.w. Rev. Rotary
] Air Rolary ss. Auger

NEW BORING OR WELL CONSTRUCTION DATA

Date: Slaned, ‘l"’ 6— 99 Date: Completed, _Z - ? — 9 Ci

Operalor, 3 e/\N\qL N B / "\C[c Operaior No. (@) Zow pﬂlg
Type of Construclion: pen Hole Cased Hole [ Temporary ;S:Eermanenl
. v Y i s / V5
Hole Diameler 4 - inches  From (] feel 10, feet
Hole Diameter {o- g/f inches  From ! 7: 5 feet to <o 7 lecs
4
SURFACE CASING RECORD: Heor
St G ~ 2.5y 2,65
Surface Casing Diamclel____l__ inches  From ! feet 10 / leel
CASING RECORD: o
well Casing Diameler P 7 inches From D feel lo_—~ / ¥ = S 3 {cet
’ =
well Casing Diameler, 4 inches  From 2o feet o 7 2 A t7\ leet

}
SCREEN OR PERFORATICON RECORD: /

Type and Slot Size f)4 ol EL'[-'Q.("JU—"’S < fom I Ci L b2 et 10_2.9:6 7 e

Type and Slot Size From feet 1o teet
FILTER PACK: ¢ - { (,.,__0 , '

Type and Size i.' Ce g /O/ZDFrom W) feet 10 /M—?\' Y feet
Type and Size i From feet 10 leet
SEAL:

Cement Grout Suiface Scal Installed? Eves ONo

2 /
Type ol Surface Seal From feer 10 feel

Type of Annular Seat Ohﬂ;‘“@ WW/G A From 2.7 feer 10 /I S feet
of L_F
Type of Filler Pack Seal "Jf"\J" /7 M ‘Fé Yy, i teet 10_ 7 £, S fees

TYPE OF COMPLETION: @Q\mve Ground  [7] Flush Mounicd [ Pitless Adapter

SURFACE PAD:  Sizc : N oteerx L; !ccrx_g S‘ inches

PLUGGING DATA s

[ Non-Contsminated ] Contaminated Dale Plugged

Backlilled From__ leet 10 feet Type.

Grouted From leel 1o feel Type

Cement Giouted From feer 10, feer Tremied? [JYes [] No

RECONDITIONING WORK

Replaced Casingrscreen From fect 10 fect

Decpencd woll From feel 10 " feet

Redeveloped well by




LITHOLOGIC LOG

ENCOUNTERLED INDICATLE
MATERIAL FROM FEET TO FEET SATURATION
- / ﬁ‘ Pl — _5
St O
1.t§

N Mt W
o el o
Q)WHM,O/QL"‘—/ "AFW
}é QT\},W
Yellonsloin )

v) “pu(;K Lrarwe {/

sl
%*M

o747

35

(2.5

(S5

LT

Y

-o

29 7

MO/b-T_

g/\, neorsT

_f/., t/‘(,/ptf(

HYDROLOGIC DATA

First Water Zone Encountered

Mcasured Waler Level

24, )5S

e

WELL LOCATION

feet below land suiface.

__B__'_y__fcel Approximate Yicld AZ‘Z_//@

Allter Drilling

Flowing Arntesian? [ Yes EX‘NO

7——-/7 41‘
£

4
Distance trom the nearest possible source of pollution. (A minimum of 50 Icet Is tequired it the well Is up-gradient, 75 feet il the well is level. and

(oo O WMQAL ;ﬁaﬂ%

100 leetif the well is down gradient)

Distance M leel from ype of source

Elcvation ol source from well ] Up-gradieni O Level ) E‘DOW" gradiem

Has this well been disintected atier complelion of work? {J ves [E:l\o

i this wellis 4 replacement well, has old well been abandoned property? 3 Yes ([ No S[Nm areplacement well
CERTIFICATION

The: work described above was done under my supervision. This repori is correct 10 ihe bhest of my knowledge.

Name,

gP15

D/PC No.
=%

Adtress

r’honegos 36 0 ‘)“?S L

Date %‘&95

/ SIGHATURE

G o).

hours



MULTI-PURPOSE COMPLETION REPORT

OKLAHOMA WATER RESOURCES BOARD
600 N HARVEY AVE., P.O. BOX 150

Plcase Ploi well Location

D Ten Acres i OKLAHOMA CITY, OK.73101--0150
< One Mie ~  LEGAL DESCRIPTION
4 DO NOT WRITE IN THIS SPACE <
| 12 N - J— . i ol Sec. c% l Twp. ? S Rge. ‘Q“ (/ C
TP T IR R TP TR TN

A\l /‘L
couny __Ma Cay wen no. C W/
'5 well Owner l!g ) ¥0a g_ros‘, M@gzzsﬁ%ﬁ;ﬂﬁne $30 286 —F4LT¥
Address - 0« )ud 2 L T e Zip. ¢ 7 “/5

Finding Localion l“to ! esE p’é 1?%' q:

Aot

'===#

TYPE OF WORK

A Geotechnical Boring [J Fresh water Obs. welt {71 Reconditioning [ De-warering
[0 Groundwater Heat Pump well [ Site Assessment Obs. well {0 Groundwater well Test Hole {1 Oher:

q Monitoring well (O Plugging (] Groundwater well

GROUNDWATER WELL PERMITTED USE

[] Domestic* [] Non-Domestic: (OWRB Permilling Required)

(No Permitling  Required) Specily Purpose(s)

NOTE: If ihis groundwaler well is [or other than domestic usc*, provide OWRB Groundwailer Permit No:

sDomeslic Use is use of water for household purposes or for farm and domeslic animals up 1o the normal grazing capacily of the land and
for 1he irrigation of fand not 10 exceed three (3) acres.

DRILLING METHOD

[ Hand Auger [ Fluid Rotwary [J Rev. Roiary {7 Other:

[] Cabie Tool H.S. Auger [ D.w. Rev. Rotary

[ Air Roary S.S. Auger

NEW BORING OR WELL CONSTRUCTION DATA

Date: Staried, - G- 7 q Dale: Compleled ? - 8- q 9

Operalor. Se oL T3 lac ke Operator No._ B € = g ﬂrg

Type of Construction: pen Hole g‘cascd Hole [] Temporary [Pemanent

Hole Diameter [ 5 inches  From © feetto___ { 8+ s fect

Hole Diameler (e g/i i inches  From /;,2 -5 feet to___3 2 feet
Gl "eap

SURFACE CASING RECORD},

¥ “
Surface Casing Diameler_LLM__ inches  FFrom -/.5¢C feet to + l 4 ?-5 feet

CASING RECORD: 1

well Casing Diameier >? inches  From feer 10 — /Y ‘ 2 C’ leet

well Casing Diameter. L(( ‘inches  From - % I C’ SS feet 10, T 2, 7’ b leet

SCREEN OR PERFORATION RECORD:

Type and Slot Size O.ol 5ij From ___| 9.5 feel 10 2 9 - 5.5 fect

Type and Slot Size From feet 10 feel
FILTER PACK: l 5 '

Type and Size St C [© /«LO S&—ﬂo From z D eet 10 [ 77‘ 3— feet
Type and Size From feel o feet
SEAL:

Cement Grout Surface Seal installed? [}¥es [JNo

Type ol Surface Seal Co verddts - From < leet 1o ___—E—‘_____fcel
Type of Annular Seat QMQ&MQ C_C\Mel'\{— WL/(OO/D h From /\5— S feet 10 2—- fee!
Type of Filter Pack Seal_h.&&_g&gpg_&c_z___‘ From Ji s 5 feel 1o [ ? g feel

TYPE OF COMPLETION: [z’z\bove Ground [] Flush Mounted [ Pilless Adapler

(&
SURFACE PAD:  Size: /; feel X } leet X ({ inches

PLUGGING DATA

(3 Non-Contaminated {J Contaminated Date Plugged

Backlilled From feer 10 feel Type

Grouted From feet 1o, feel Type.

Cement Grouied From. feet to feel Tremied? [JYes [ No

RECONDITIONING WORK

Replaced Casing/Screen From feer 10 feet

Deepened woll From leer 1o feel

Redeveloped well by




LITHOLOGIC LOG

ENCOUNTERED INDICATIZ
MATERIAL 3 FROM FEET TO FEET SATURATION
[5rn 5'1¢7 [cq e 2.5 By
= N .2~ - mets
l - v s/ A S : sh
Cilowts ~
. ' . e ¢8 t
q/la_a QFbJums\«j,ﬁz%‘*) | L /3.5 Ve
b r
S I+ yale 2 AN o
([ urnrs e /3.5 :
~ Y VAV
h_/w\/ ‘j@”owzslm brn Y- 2‘} A, 7'
/
&\/‘Cua
W C/Qa\a ‘ )\\2 20 S /, Mo /67(
HYDROLOGIC DATA )
First Water Zone Encountered l = feel Approximate Yield ( ;; e 0 GPre “7/ Flowing Artesian?  [JYes J No
Measured Water Level 12, ¥ 3 feet below land surlace. Alfler Driiling 7 9-919 hours
WELL LOCATION
Disiance tfrom the nearest possible §ourcc of pollution. (A minimum ol 50 fcet is required If the well Is up-gradient, 75 feel il Ihe well is level. and
100 feet if ihe wellis down gradient.) 2
’
Distance W PR fcel from ype or source G/QG/“-O Q [ MIOD Y. %Cowe A5
Eicvanon of source irom weil. {7 Un-gradicnt ] Level ISCDown-gra(licm
Has this well been disinlected alier completion of work? J ves \g No
It ihis wellis a replacement well has old well been abandoned properly? [ ves [?. No [ Nota replacement well
CERTIFICATION
The work described above was done ander my supervision. This report is correct 10 (the best of my knowledgc.
Nare jtﬂy] ﬁ[acﬁ D/PC No. O,¢ /S
1908"W. Boyd K
Adiliess Norman, OX 73069 Phonc. (7{05 260~ 85S

NATURE

9//’7 g;&ﬂ,//é/ Date 8’}%/9?



MULTI-PURPOSE COMPLETION REPORT

Please Plot well Location

D Ten Acres

<———— One Mile ——>

OKLAHOMA WATER RESOURCES BOARD

GO0 N HARVEY AVE,, P.O. BOX 150
OKLAHOMA CITY, OK.73101--0150

LEGAL DESCRIPTION

[] DO NOT WRITE IN THIS SPACE

e Cunds

3 3 S . 24E
vei o -

E of Sec.

County

well Owner VX'\‘FOW D rothers LJMQ p%,ﬂ 80 _286-9%49Y%
= Address W- O. 6)6 3 24/‘1 7 Zip, —71 ‘/‘7‘4/5'
& Finding Location W 235 Ss& ,ré ﬂ% -5

e —

TYPE OF WORK
Geotechnical Boring
Groundwater ‘Heal Pump well

g Monitoring well O Plugging

GROUNDWATER WELL PERMITTED USE
(] Non-Domestic: (OWRB Permitling Required)
Specify Purpose(s).

[ Domestic*
{No Permilling Required)

NOTL:

[ Fresh water Cbs. well
[ Site Assessment Obs. Welt

If this groundwater well is for other than domestic use*, provide OWRB Groundwater Permit No:

[J Reconditioning
{0 Groundwater well Tes! Hole
[ Grounawater weli

- [ De-watering
[ Other:

‘Domesiic Use is use of water lor household purposes or for farm and domestic animals up 1o the normal grazing capacity of-the land and
for 1he irrigation of land not 1o exceed Ihree (3) acres,

DRILLING METHOD

[ Hand Auger [ Fluid Rotary
[ Cable Tool .S. Auger
{7 Air Rotary S.S. Auger

(] Rev. Rotary
[) D.W. Rev. Rotary

[ Other:

NEW BORING OR WELL CONSTRUCTION DATA

2= 6=

Date: Starled

2-£-99%

Dale: Compleled

Operatof,

oOperator No._&Q @- d¢7~¢

‘Semq‘ =, Riacle

Type of Construciion: \B Open Hole S}:Cascd Hole [] Temporary & Permanent

Hole Diameter ’ v 7 inches  From o feel 10 (& feet
4

Hole Diameler lo g/? inches  From [ % feet 1o 3o feet

SURFACE CASING RECORD:

tr
4 fk it

7" 4!/ ;
Surface Casing prameter 46 L xS inches  From

- .Q- O?‘ feet uf :2"6‘&, feet

CASING RECORD: .

well Casing Diameter <K inches  From O leet 10 / 7 L (7[ feet
lr - - :

well Casing Diameler, 2 inches  From 20 feet 10, - . 6 171 feet

SCREEN OR PERFORATION RECOW/
0.0 !

Type and Slot Size %‘Ms

CE Xa

ﬁ 19. ? ?leex 10 @B; fect

Type and Sloi Size

FILTER PACK:
Type and Size

Type and Size

From

From feet 1o feet
< /(Qq > G’J /O/L’D From | . S feel 10 30 feel

From feet o fcet

SEAL:
Cement Grout Suriace Seal Installed?

Type of Surlace Seal

Type ol Annular Seal

Type ol Filler Pack Seal

[Byes [JNo
Qo . b—:?:n © leet 10— 2— feel
?B‘&Qc"\‘o C?Me»\fu)/é a/a Fron; B S feet 1o - ;7 feet
. Vo From _"[S 4+ < teet 10 4 F: S feet

TYPE OF COMPLETION: g\/\bovc Ground  [] Flush Mounted [} Pitless Adapier

SURFACE PAD: Size: g leet X ; feel X (/ inches

PLUGGING DATA

[ Non-Contaminated [} Contaminated Date Plugged

Backlilled From feel 10, feer Type.

Grouted From leel 10, leet Type

Cement Grouted From' feet 10 feet Triemied? [JYes [J No
RECONDITIONING WORK

Replaced Casing/Screen From feet 10 teet
Deepened woll From feer 10 feet

Redeveloped well by



LITHOLOGIC LOG

ENCOUNTERED INDICATE
MATERIAL FROM FEET_ TO FEET SATURATION

Brow wn (‘Ia«a,ujs:/f' O 3.8 D'bU

(,,g“rowzsl“bf"‘y“q/‘a} 3—D /OO ._3/ V“‘-O/Sﬁ
S cherndin
@ g.5’
Cl/\"'?_q'}”’%"'JC/ﬂ? [ O | 2. 28 .

» _ 12,25 27 oxants

lo,,-owu\sla ﬂel[ou/ cytna(? ,Y—
ow,_;l'\ W

yell

yellowist ben < 27 25, | Py
[,\%Mﬁ v/ 1 es Yo .

. 2.5 28,5 o

£F iy C/Qa.a | 27.3 20

HYDROLOGIC DATA

4.5 (.S L
Firsi Waler Zone Encountered = feet Approximate Yietd b GP)‘ Flowlng Artestan?  [JYes [ENo
Mcasured Waler Level 13. 0 feet below land surface. Aflter Drilling Z~-16—-92 7 hours

WELL LOCATION

Distance lrom 1he nearest possible source of pollution. (A minimum of S0 lcet is required if the well is up-gradient. 75 [eet if the well Is level, and
100 leet il the well is down gradicnt.)

Dislance _&P/,m% 5"‘/ S tect trom ype or source e QM(LD | WL’Q oyn ﬁ W\P\j—

Elevation of source lrom weil. [J Un-gradicnt 1 Level 54 Down-gradicnt

Has this well been disiniected afier completion of work? [ ves DX No

1 his well is a replacement well, has old well been abandoned properly? [J yes [J No Dg\lol a replacement well

The work described above was donc under my supaervision. This report is correct 1o 1he hest of my knowlodge.

Name [ ;’m-’-?&k& D/PC No. CDQ 15
Address [%’m Ox 730@ l“honeq o_g 3 6 0o- 3—’8 S 2

/Q// Qz/@/(

Date g'2o~§?
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. 4 PL-‘) MONITOR WELL DATA
' : {472 25) WELL TOP CASING ELEV.. GROUND ELEV..
g NT T3 \ NUMBER FEET AMSL FEET AMSL
IMPOUND‘MLN P7 10 PZ-1 plugged 185.80
P72 49526 49313
PZ-1 " (475.62) P7-3 49753 49622
PZ-7 PZ-6 P/ 488.92 187.26
PZ-5 487.67 486.12
L) (459.48) P7-6 487.88 485.18
P77 489.03 43749
PZ-8 486.72 48385
P79 48735 484.39
480 PZ-10 487.22 484.30
CW-i 488.63 486.04
CW-2 487.32 484,52
M ® 0 B th e CW-3 484,86 48222
LEGEND

w d P 2 I Pz -3 :MONITOR WELL LOCATION AND
0 O re S eern g, n c ® [ (484.43) :GROUNDWATER ELEVATION, FEET AMSL. 127302024
e PZ-3 . . - e L
(484.83) Post-Closure Operations Permit <@ - 10w Direction
N umber 007336258 PC LI Contour of groundwater potentiometric

470 surface. feet AMSL., 12/30/2024





