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Cleaning of Sampling Equipment and Bottles for Mercury Analysis
FGS-007.2

Frontier Geosciences Inc.
414 Pontius Avenue North

Seattle, WA 98109

Originated by: Nicolas S Bloom
Revised by: A. Malaika Lafferty

January 3, 2000

On July 7, 2000, this procedure was reviewed and validated by Michelle L. Gauthier, Laboratory
Manager and Beverly H. van Buuren, Quality Assurance Program Director. Signatures are on

file.

1.0 SCOPE AND APPLICATION

1.1 This SOP details the procedure for ultra-cleaning of Teflon  and glassware for sample
collection and storage. This protocol is directed primarily at the collection of ambient
level aqueous mercury samples, which are the most easily contaminated of all environ-
mental trace metal media. In the event that only trace metals other than Hg are to be
measured, the same procedures described for Teflon  and glass may be applied to other
plastics. Notes are made where a lesser degree of diligence is warranted, for example, in
the case of sediments.

2.0 SUMMARY OF METHOD

2.1 Teflon containers for mercury samples are generally cleaned by filling with a solution
of 1% 0.2N BrCl and allowing bottles to sit for 24 hours. This solution is then neutral-
ized with hydroxylamine hydrochloride before being deposited in a waste carboy for
disposal. Both procedures are carried out under a fume hood to reduce the noxious
fumes that are produced when BrCl is added to water, and when hydroxylamine hydro-
chloride is added to BrCl.  Sample bottles are rinsed before an 8.0 hour soak at 65-75 °C
in a vat of 30% HCl, rinsed again, and then filled with reagent water and acidified to
contain 0.1% (v/v) HCl before being heated in an oven at 70 °C for an additional 8.0
hours.  Lastly, the bottles are rinsed copiously with water known to be low in mercury,
with a final rinse of reagent water. They are left empty to dry in a class-100 laminar flow
hood, before being double-bagged for storage in clean cabinets. Special cleaning proce-
dures are noted in the text for specifically contaminated containers.



3.0 LIMITATIONS

3.1 If samples are to be analyzed for mercury, then only Teflon  or glass/quartz containers
with Teflon-lined caps may be used. Use of other plastics, especially linear polyethyl-
ene, will result in Hg contamination through gas phase diffusion through the container
walls.

3.2 Colored plastics should be avoided, as they sometimes contain metal compounds as
dyes (i.e., cadmium sulfide for yellow, ferric oxide for brown, etc.).

4.0 SAFETY

4.1 Personnel will don appropriate laboratory attire according to the Chemical Hygiene
Plan. This includes, but is not limited to, laboratory coat, safety goggles, and latex
gloves under clean gloves.

4.2 The toxicity or carcinogenicity of reagents used in this method has not been fully es-
tablished. Each chemical should be regarded as a potential health hazard and exposure
to these compounds should be a low as reasonably achievable. All laboratory personnel
should refer to the MSDS for each chemical they are working with.

4.3 All personnel handling environmental samples known to contain or to have been in
contact with human waste should be immunized against known disease-causative agents.
Frontier will reimburse the expense of Hepatitis A and B immunizations for any labo-
ratory staff member who desires this protection.

5.0 EQUIPMENT AND REAGENTS

5.1 Equipment for bottle and glassware cleaning

5.1.1 100-200 L HDPE vat, half filled with 30% HCl (reagent grade) in reagent
water.

5.1.2 500 watt all-Teflon  immersion heater (120 vac). Safety note:  Read in-
structions carefully!!  Heater will maintain steady state, without tempera-
ture feedback control, of 60-75 oC in a vat of the size described equilib-
rium temperature will be higher (up to boiling!) in a smaller vat. Also, heater
plate MUST be maintained in a vertical position, completely submerged
and away from vat walls to avoid melting vat or burning out!

5.1.3 Laboratory sink in class-100 clean area, with high-flow low Hg reagent
water.



5.1.4 Class-100 clean air station for drying rinsed bottles. Laboratory air needs to
be monitored on a monthly basis. For achieving best results in low-level
aquatic mercury research, it is very important that the laboratory air be low
in both particulate and gaseous mercury. This is generally not the case for
existing laboratories. As years of broken thermometers, use of Hg salts as
reagents, and mercury preserved paints on the walls have permanently el-
evated room air levels to hundreds of ng.m-3. Ideally, mercury work should
be conducted in a new laboratory, with mercury-free paint on the walls.
Outside air, which is very low in Hg should be brought directly into the
class-100 clean air station intakes. If this is impossible, air coming into the
clean air stations can be cleaned for mercury by placing a gold-coated cloth
pre-filter over the intake. This is constructed as followed:

5.1.4.1 Soak several square meters of cotton gauze in 100 mL of 10% gold
chloride solution at pH 7. In a hood, add 100 mL of 30% NH2OH.HCl
solution, and homogenize into the cloth with gloved hands. The ma-
terial will turn black as colloidal gold is precipitated. Allow the mix-
ture to sit for several hours, then rinse with copious amounts of deion-
ized water. Considerable colloidal gold will be washed out, so you
may wish to collect and settle the rinse water to recover it. Squeeze
dry the rinsed cloth, and spread flat on newspapers to air-dry. When
dry, fold and place over the intake pre-filter of your laminar flow
hood. CAUTION:  THIS PROCESS IS MESSY, SO GREAT
CARE SHOULD BE TAKEN TO AVOID SPREADING GOLD
DUST THROUGHOUT THE LABORATORY.  THIS COULD
CAUSE INTERFERENCES WITH ANALYSIS IF GOLD BE-
COMES INCORPORATED IN THE SAMPLES. THE GILD-
ING PROCEDURE SHOULD BE DONE IN A REMOTE LABO-
RATORY IF AT ALL POSSIBLE.

5.1.5 Drying Oven.  Stainless steel, in class-100 clean area, capable of maintain-
ing ± 5.0 oC in the 60-70 oC temperature range.

5.2 Sampling Containers

5.2.1 Water Sample Collection Bottles

5.2.1.1 Teflon  (FEP or PFA), 125-mL, 250-mL, 500-mL, 1000 milliliters,
or 2000-mL.

5.2.1.2 Borosilicate Glass or quartz with Teflon  or Teflon -lined polyeth-
ylene cap, 125-mL, 250-mL, 500-mL, or 1000-mL.



5.2.2 Containers for Tissues, Sediments, Sludges.

5.2.2.1 Teflon  (FEP) vials (18.2-mL, 25.6-mL, 57.6-mL from Savillex
(Minnetonka, MN).

5.2.2.2 Teflon  (FEP) jars (90-mL, 500-mL, 1000-mL from Savillex
(Minnetonka, MN).

5.2.2.3 Borosilicate Glass Jars, with Teflon  Lined Polyethylene Caps (60-
mL, 125-mL, 500-mL, 1000-mL I-CHEM“ EP A-clean, or equiva-
lent.

5.2.2.4 Polyethylene Jars (60-mL, 125-mL, 500-mL, 1000-mL). Generally
acceptable even for mercury sampling of tissues, sediments, etc.

6.0 PROCEDURES

6.1 Initial Cleaning.  New bottles are cleaned by heating to 65-75 oC in 30% HCl for at least
48 hours. Next the bottles are rinsed 3 times with ultra-clean water and filled with ultra-
clean water containing 0.1% HCl. These bottles are capped and placed in a clean oven at
60-70 oC overnight. After cooling, they are rinsed three more times and placed in a
mercury-free class 100 clean-air station until dry. The bottles are then tightly capped
(with a wrench, if necessary) and double bagged in new polyethylene zipper bags until
needed.  A random selection (10%) of all newly cleaned sets of bottles should be tested
for contamination by trace metals of interest before using. This is done by filling with
reagent with 0.5% HCl and allowing to sit one week. The filling solution is then tested,
and must be found to be low enough in trace metals to meet specific project goals.

6.2 Ongoing Cleaning Procedure. After the initial cleaning, if bottles have been returned
with only low-level trace-metals in water samples, bottles are initially filled with 1% (v/
v) 0.2N BrCl and allowed to sit for 24 hours. The bottles are emptied and rinsed and
then cleaned as above, except with only 6-12 hours in the hot 30% HCl step.

6.3 Pre-cleaning Procedure for Teflon  or Quartz Bottles Contaminated with Organics (but
not high levels of trace metals). Scrub the bottle thoroughly with an alkaline detergent
(i.e., Alkanox“, Formula 409“, etc.) and bottle brush, until all visible or ganic deposits
are removed. Rinse thoroughly with reagent water, and then clean as in 5.1. Non-Teflon
or quartz bottles contaminated with organics should be discarded.

6.4 Pre-cleaning Procedure for Teflon  Vials contaminated with high Methyl Mercury
Concentrations (for example, by fish tissue KOH /methanol digestions). These vials
should be placed into a Teflon  beaker containing concentrated HNO3 (Caution!) and



heated for 8.0 hours at 100 °C in the fume hood. Upon cooling, the vials should be
cleaned as in 5.1. As a precaution, bottles from such a batch should be randomly tested
for Hg contamination (10%) prior to re-use.

6.5 Pre-cleaning Procedure for Teflon  Containers Contaminated with High Levels of
Mercury or other Trace Metals. For Hg, high levels are > 100 ng/L. For most other trace
metals, high levels are > 100 µg/L. Teflon  containers which have become contami-
nated with high levels of mercury or other trace metals should not be used for low level
Hg work again until they have tested clean (< 1 ng/L). These bottles should be pre-
cleaned in a 30% HCl vat reserved for dirty containers  as in 5.1, but they should
remain in the
dirty  vat for a minimum five days. The containers should then be passed through the
normal cleaning procedure (5.1.2). Following this, a random selection of at least 10%
of the containers must be tested for contamination by the metals of interest prior to re-
use.

6.6 Quick Cleaning.  At the discretion of the project manager, clean sample containers
which are known to have contained only ultra-low level water samples may be quick-
cleaned  to improve turn-around time. This involves rinsing the container inside and
out with copious quantities of reagent water, and filling with 1% HCl in regent. The
containers are dried in the laminar flow hood, and then placed over night in a clean oven
at 55-65 oC. The next day, the containers are emptied, rinsed with reagent, and filled
with reagent plus 0.5% (v/v) HCl. The containers are then dried in the laminar flow
hood and double bagged for shipping. As a matter of routine, Teflon  vials used in low
level aqueous MMHg distillations are always quick-cleaned  between uses.

7.0 QUALITY ASSURANCE

7.1 20 bottles of each type (Teflon  and glass) are tested for total mercury monthly. If any
of the bottles have a concentration ≥ 1 ng/L, then 20 more bottles are tested. If any of
those bottles have a concentration ≥ 1 ng/L, then corrective action is determined by the
Sr. Sample Custodian, Laboratory Manager, and the QA Program Director.

7.2 Bottle washing vats are tested for Hg on a monthly basis. Refer to vat testing SOP for
control limits and corrective action.

8.0 CORRECTIVE ACTIONS

8.1 If after performing the monthly bottle testing, it is determined that there is contamina-
tion, then a procedure for corrective action is determined by the Sr. Sample Custodian,
Laboratory Manager, and the QA Program Director.



8.2 Refer to the vat testing SOP for control limits and corrective actions.

9.0 REFERENCES

9.1 Bloom, N.S., Horvat, M., and Watras, C.J. (1995) Results of the International M e r -
cury Speciation Intercomparison Exercise,  Wat Air Soil Pollut, (in Press)

9.2 Bloom, N.S. (1995) Mercury as a Case Study of Ultra-Clean Sample Handling and
Storage in Aquatic Trace Metal Research,  Environ Lab (March/April).

9.3 Bloom, N.S and Crecelius, E.A. (1983) Determination of Mercury in Sea Wa t e r
at Subnanogram per Liter Levels . Mar. Chem. 14: 49.

9.4 Bothner, M.H. and Robertson, D.E. (1975) Mercury Contamination of Sea Wa t e r
Samples Stored in Polyethylene Containers,  Anal Chem 47: 592.

9.5 Gill, G.A. and Fitzgerald, W.F. (1985) Mercury Sampling of Open Ocean Waters
at the Picogram Level . Deep Sea Res. 32: 287.



CALFED
Mercury Project

QAPP

March 2000

Appendix C

SOP-CALFED.CO2
Ultra-Clean Aqueous
Sample Collection and
Preservation Modified
EPA Method 1669
Frontier Geosciences



Ultra-Clean Aqueous Sample Collection and Preservation
Modified EPA Method 1669

FGS-008.2

Frontier Geosciences Inc.
414 Pontius Avenue North

Seattle, WA 98109

Originated by: Nicolas S Bloom
Revised by: Michelle L. Gauthier

January 3, 2000

On June 06, 2000, this procedure was reviewed and validated by Michelle L. Gauthier, Labora-
tory Manager and Beverly H. van Buuren, Quality Assurance Program Director. Signatures are

on file.

1.0 SCOPE AND APPLICATION

1.1. This SOP describes the techniques used to collect and preserve water samples for trace
metals analysis in a way that neither contaminates, loses, or changes the chemical form of
the analytes of interest.

1.2. Samples are collected in the field into previously cleaned and tested sample bottles of a
material appropriate to the analysis to be conducted.

1.3. Appropriate sampling technique may vary depending on the location, sample type, sam-
pling objective, client sampling plan, etc. This SOP is intended to be used as a guideline
and should not be substituted for direct consultation regarding the sampling plan.

2.0 SUMMARY OF METHOD

2.1. Sample bottles that have tested low for trace metals after the cleaning procedure are double
bagged in a class-100 clean air bench. The cleaning, testing, and bagging procedures are
described in FGS-007 and FGS-065. At the site the bottles are filled with water samples
using the clean hands, dirty hands  technique. Bottles are sealed and re-bagged using the
opposite series of steps as were used to open them. Bottles are shipped to the laboratory via
over-night courier for further processing (filtration, etc.) and preservation.

2.2. Most samples are preserved in the laboratory, but occasionally samples will need to be
preserved in the field.



3.0 INTERFERENCES

3.1. High levels of organics in some samples may necessitate the addition of more BrCl to
samples for the determination of Hg.

3.2. Some samples may buffer the preservation effects. Sample pH should be checked approxi-
mately 24 hours following preservation to ensure that the proper pH is being maintained.

4.0 SAFETY

4.1. Personnel will don appropriate laboratory attire according to the Chemical Hygiene Plan.
This includes, but is not limited to, laboratory coat, safety goggles, and latex gloves under
clean gloves.

4.2. The toxicity or carcinogenicity of reagents used in this method has not been fully estab-
lished. Each chemical should be regarded as a potential health hazard and exposure to
these compounds should be as low as reasonably achievable. Chemists should refer to the
MSDS for each chemical they are working with.

4.3. All personnel handling environmental samples known to contain or to have been in contact
with human waste should be immunized against known disease-causative agents. Frontier
will reimburse the expense of Hepatitis A and B immunizations for any laboratory staff
member who desires this protection.

5.0 EQUIPMENT AND REAGENTS

5.1. Sample Bottles - Teflon , glass, HDPE, LDPE, polycarbonate, or other bottles, as appro-
priate to the analytes of interest are cleaned and tested according to Frontier SOP FGS-007
and FGS-065. Teflon  or glass bottles with Teflon -lined lids may be used for all total
trace metals, while polyethylene and polycarbonate bottles may be used only if mercury is
not an analyte of interest.  The preferred type of bottle for total trace metals in HDPE. If
speciation of selenium is required, only glass bottles with Teflon -lined lids should be
used.

5.2. Sampling Pump - Samples are collected from depth (up to 50 feet) using a battery powered
peristaltic or diaphragm pump.



5.2.1. When using a peristaltic pump, a short piece of specially cleaned silicone silastic
tubing is used in the pump head, while all other sampling tubing is 0.25-inch O.D.
Teflon , which has been cleaned according to Frontier SOP FGS-007. The silastic
pump tubing (12 inch sections) are cleaned by heating 24-hours in a sealed Teflon
jar with a mixture of 5% acetic acid (reagent grade) + 0.2% HCl (v/v), and then rinsing
with reagent water and repeating the heating procedure two times with low trace-
metal reagent water. Pieces of silastic tubing are stored wet in a Teflon jar until use, to
avoid contamination by gaseous Hg.  NOTES: Any attempt to clean the silastic tubing
with strong mineral acids will result in embrittlement, rendering the tubing unusable.

5.2.2. When using the diaphragm pump, lengths of Masterflex  tubing is used of what-
ever length is appropriate. Tubing is secured to pump tubing adapters with cable ties.
This tubing is cleaned according to Frontier SOP #FGS-007.2.

5.3. Hydrochloric Acid - Trace-metal reagent-grade HCl is purchased and pre-analyzed for
trace metals before use. When a lot number meeting specifications is found, several cases
are sequestered. For the preservation of samples for As or Fe speciation, the HCl that is
used must be degassed. The degassing procedure is described in SOP FGS-055.2.

5.4. Nitric Acid - Trace-metal reagent-grade HNO3 is purchased and pre-analyzed for all met-
als of interest before use. When a lot number meeting specifications is found, several cases
are sequestered.

5.5. Bromine Monochloride, 0.2 N - 27 g of KBr are added to a 2.5-L bottle of pre-tested
concentrated HCl.  A clean magnetic stir bar is placed in the bottle, and it is stirred for 1
hour in a fume hood.  Next, 38 g of pre-analyzed, low Hg KBrO3 is slowly added to the
acid while stirring. When all of the KBrO3 has been added, the solution should have gone
from yellow to red to orange. Loosely cap the bottle, and allow to stir another hour before
tightening the lid. CAUTION: THIS PROCESS GENERATES COPIOUS QUANTITIES
OF FREE HALOGENS (Cl

2
, Br

2
, and BrCl) WHICH ARE RELEASED FROM THE

BOTTLE. ADD THE KBrO3 SLOWLY AND IN A WELL OPERATING FUME HOOD!

6.0 PROCEDURES

6.1. Samples are collected only into rigorously cleaned or pre-tested bottles.

6.2. Samples are collected using rigorous ultra-clean protocols which are summarized as fol-
lows.

6.3. At least two persons, wearing fresh clean-room gloves at all times, are required on a sam-
pling crew. A three-person sampling crew is preferred.



6.3.1. One person ( dirty hands ) pulls a bagged bottle from the cooler , and opens the
outer, dirty bag, avoiding touching inside that bag.

6.3.2. The other person ( clean hands ) reaches in, opens the inner bag, and pulls out the
sample bottle.

6.3.3. This bottle is opened (with a plastic shrouded wrench, if necessary) and rinsed three
times with sample water, and then filled with the sample.

6.3.4. Preservative may be added at this time or within 48-hours at the clean laboratory.
See Sample Preservation section.

6.3.5. The cap is replaced and secured as tightly as possible (with the plastic shrouded
wrench, if necessary). The bottle re-bagged in the opposite order from which it was
removed.

6.4. Clean-room gloves are changed between samples and whenever something not known to
be clean is touched.

6.5 Water samples are most cleanly obtained by surface grab, using gloved hands, and facing
into a flowing body of water or off the bow of a moving boat. If samples are to be taken
from depth, the only non-contaminating method generally available is pumping.

6.6 CAUTION: DISCRETE SAMPLERS, i.e.; Niskin“ and Kemerer   BOTTLES ARE TO
BE AVOIDED, AS, UNDER EVEN THE BEST OF CONDITIONS THEY ARE OFTEN
FOUND TO CONTAMINATE SAMPLES AT THE PART-PER-TRILLION LEVEL. In
the event that deep sampling is required, the only discrete sampler which is known to be
cleanable is the Teflon-coated , Go-Flo“  (General Oceanics, FL) bottle. These bottles
must have all metal components coated with epoxy or silicone, and then be filled and stored
for long periods (i.e. 1 month) with 5% HCl, and then tested for contamination by the metal
of interest until satisfactory results are obtained.

7.0 SAMPLE PRESERVATION

7.1. These recommendations below are guidelines based on the most common matrices, but
may not hold true for every project and every matrix. When in doubt, the project manager
should be consulted.

7.1.1. Methyl Mercury — The appropriate preservation for methyl mercury depends upon
the salinity of the sample.  The proper chloride concentration must be maintained in
order for the distillation procedure to be efficient. Acid preserved samples are stable
indefinitely (> 6 months), although the current EPA-mandated holding time is still 28
days.



7.1.1.1. Freshwaters - Samples for determination of methyl mercury should be pre-
served to 0.4% (v/v) with HCl if their salinity is less than 1%.

7.1.1.2. Seawaters — Samples for the determination of methyl mercury should be
preserved to 0.2% H

2
SO

4
 if their salinity is greater than 1%.

7.2. Total Mercury - Samples for determination of total mercury are preserved to 1-5% (v/v)
with 0.2 N BrCl, but this should only occur in the laboratory. If samples for total mercury
need to be preserved in the field, they should be preserved to 0.4% (v/v) with HCl. Acid
preserved samples are stable indefinitely (> 6 months), although the current EPA-man-
dated holding time is still 28 days.

7.3. Selenium Speciation - Samples for determination of selenium speciation (collected into
glass bottles only) should be preserved to 0.1% (v/v) HCl.

7.4. Arsenic Speciation — The preferred preservation for arsenic speciation depends upon the
sample matrix.

7.4.1.1. Surface Waters - Most samples collected for arsenic speciation should be
collected into special bottles with a 2-mm hole drilled in the cap, and immedi-
ately frozen in liquid nitrogen. NOTE:  The hole in the cap is necessary to pre-
vent bottle explosion due to inseepage of liquid nitrogen when the samples are
thawed!

7.4.1.2. Ground Waters - Ground water samples (and other samples collected from a
reducing environment) collected for arsenic speciation should be preserved in
the field to pH < 2 by the addition of HCl. This is usually accomplished by pre-
serving the sample to 0.1% (v/v) degassed HCl, but some water sample matrices
may buffer the preservative and the addition of more acid will be necessary. Sample
pH should be checked often to ensure the pH stays < 2 during the sample storage
and shipment time.

7.4.2. Iron Speciation - Water samples collected for iron speciation should be preserved in
the field to pH < 2 by the addition of degassed HCl. This is usually accomplished by
preserving the sample to 0.1% (v/v) HCl. If it is not possible to preserve the samples in
the field, sample preservation should take place in the laboratory immediately upon
receipt.

7.4.3. Hexavalent Chromium and Cyanide - Samples for determination of hexavalent chro-
mium and cyanide should be preserved in the field by the addition of 2 mL of 25%
NaOH per 250-mL sample. This preservation should take place immediately follow-
ing sample collection.



7.4.4. Total Trace Metals — Most other total trace metals are preserved as follows, but
there are exceptions. When in doubt, the project manager should be consulted.

7.4.4.1. Seawaters — Samples with high total dissolved solids (TDS), such as
seawaters and some brackish waters, should be preserved to 0.08% (v/v) with
HNO

3
.

7.4.4.2. Freshwaters — Samples with low TDS, or samples to be analyzed following
the dilute-and-shoot  method, should be preserved to 1% (v/v) with HNO

3
.

7.5. In the case that total Hg, methyl mercury, and other total trace metals are to be deter-
mined on the sample bottle, the following sequence should be employed, assuming the
sample is received in a Teflon  bottle

7.5.1. Pour off about 100 mL of sample into a 125-mL Teflon  bottle, and acidify to
0.4% (v/v) HCl for methyl Hg analysis.

7.5.2. Add HNO3 to the remaining sample in the original Teflon  bottle to preserve it
to either 0.08% or 1.0% (v/v), depending upon the matrix of the sample and the
method of analysis requested.

7.5.3. Shake the bottle and allow to stand about 3 hours.

7.5.4. Pour off about half into a HDPE bottle for total trace metals analysis. Additional
preservation may be required depending upon the sample digestion desired.

7.5.5. Add 0.2 N BrCl to the original sample bottle to preserve it to 1-5% (v/v) in the
bottle (this sample is for total Hg analysis).

7.6. Samples may also be sent back to the laboratory unpreserved if they are 1) collected in
the appropriate bottles, 2) filled to the top with no headspace, and 3) shipped at 1-4 oC
by overnight mail. The samples should be acid preserved soon after arrival at the labora-
tory (within 24 hours). Samples to be analyzed for dissolved/particulate or volatile Hg
speciation must be stored in this manner until analysis of these very labile parameters.
Unpreserved samples have been found stable (for Hg speciation) for at least 1 week,
when stored in the appropriate bottles.

7.7. Samples which are acid preserved may lose Hg to coagulated organic materials in the
water or condensed on the walls (Bloom, 1994).  The best approach is to add BrCl
directly to the sample bottle at least 24 hours before analysis. If other Hg species are to
be analyzed, these aliquots must be removed prior to the addition of BrCl. If BrCl cannot
be added directly to the sample bottle, then it should be vigorously shaken prior to sub-
sampling.



7.8. All handling of the samples in the lab should be undertaken in a trace metal-free clean
air bench, after rinsing the outside of the bottles in low metals water, and drying in the
clean air hood.

8.0 QUALITY ASSURANCE

8.1. Equipment and field blanks should be sampled following the Quality Assurance Plan or
as specified by the regulating entity.
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