Industrial and Hazar dous Waste Sampling and Shipping Procedures
Introduction

Samplingisgeneraly conducted to verify theidentity of awaste or to identify releases of hazardouswastes
or hazardous condtituentsto the environment. Theinvestigator must determinewhat conditionsor activities
may necesstate sampling. The following are examples of Stuations for which sampling may be required:

A potentialy hazardous waste is being handled as a non-hazardous waste. Sampling may be
required to verify waste classfication.

Waste handling practices indicate that midabeling or misidentification of waste has occurred or is
likely to occur. Sampling may be required to demongtrate that the facility is midabeing or
misdentifying wastes.

Thereisevidence of possble reeases of hazardous wastes from waste management units, satellite
dorage areas, waste generating aress, etc. Sampling media and wastes may be required to
document that a release has occurred or is occurring.

Wastes may be managed improperly, i.e., in an ingppropriate trestment or disposa unit. Sampling
may be required to verify that the correct wastes are being managed in the facility's various waste
management units.

During the investigation, the investigator should identify the types and locations of samples that may need
to be collected. The investigator should identify:

The media or wastes to be sampled.

The physical locationsto sample.

The steps within atrestment process to sample.

The physical characterigtics of the medium to be sampled.

Other rdevant information that would be helpful in developing a sampling plan.

The investigator must then decide whether to sample during the investigation or to conduct afollow-up or
case development investigation at alater date. A number of factorsenter into the sampling decison making
Process.

Can sampling wait until a future date or time without jeopardizing documentation of potential
violaions?

Is there potentia for an imminent threet to human hedlth or the environment?

Does the investigator have appropriate sampling equipment (including persona protection and
safety equipment)?

Can the invedtigator develop an adequate sampling plan with available information?

Risksareawaysinvolved when sampling potentidly hazardouswastesor media. If theinvestigator believes
that immediate sampling is necessary, he may want to call hismanager or other experienced personnel for
assistance.



In general, sampling requires the collection of adequately Szed, representative samples of the wastes or
contaminated media. Sampling Stuations vary widely and therefore no universal sampling procedure can
berecommended. Thischapter outlinesseverd proceduresfor sampling different typesof wastesinvarious
physicd states and containers.

These proceduresrequireaplan of action to maximize safety of sampling personnd, minimize samplingtime
and cog, reduce errorsin sampling, and protect the integrity of the samples after collection.

Preparation for Sampling
A. Background Information About the Waste

Accurate background information about the waste to be sampled isvery important in planning any sampling
activity. The information is used to determine the required types of protective equipment, sampling
precautions to be observed, as well as the types of samplers, sample containers, container closures, and
(when needed) preservatives. Generaly, information about the waste determines the kind of sampling
scheme to be used.

Often, the information about the waste isincomplete. In these ingtances, as much information as possible
must be obtained by examining any documentation pertaining to the wastes, such asthe shipping manifes,
materid safety data sheets on chemicals used and standard references on industrial processes. When
documentation is not available, informationmust be obtained from the generator, transporter, disposer, or
processor.

B. Sampling Plan

The primary purpose of the sampling program isto obtain representative samples of waste, soil, water, and
any other media possibly containing or contaminated by hazardous wastes. Representative samples will
ad intheevauation of the nature and extent of hazardouswaste deposits present at eech Site. Thefirst step
in developing a Ste-gpecific Sampling Plan is to decide what is to be accomplished by the data gathered
during the sampling program. Based on this overdl god, specific sampling requirements can be set. The
investigator must decide whether preliminary quditative or detailed quantitative analyss is needed; what
media should be sampled; what parameters should be andyzed; what type of equipment should be used;
and what types of field measurements are required.

C. Sampling Safety
Proper safety precautions must dways be observed when sampling hazardous wastes. In al cases, the
investigator must be aware that the waste can be a strong senditizer and can be corrosive, flammable,

explosive, toxic and cgpabl e of releasing extremely poisonousgases. Thebackground informeation obtained
about the waste should be helpful in deciding the extent of sampling safety precautionsto be observed and
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in choosing protective equipment to be used. 1n some Situations obtaining a sample using norma sampling
procedures may be too dangerous and should not be atempted. The following generd safety rules and
practices should be followed whenever sampling:

. Each sample must be trested and handled as though it were extremely hazardous, sample
procedures should minimize the risk of personne exposure.

. If specid handling of a sample would be appropriate, you must dso warn the laboratory which
receives the sample.

. Approved and appropriate safety equipment, such as gloves, eye protection, foot protection and
respirators must be worn in areas where hazardous conditions are suspected. In addition, eye
protection should be worn when handling acidic, caudtic, or other hazardous liquids (including
preservative chemicals).

D. Sdection of Sampler

Hazardous wastes are often complex, multi-phase mixtures of liquids, semisolids, dudges, or solids. The
liquid and semisolid mixtures vary greetly in viscosty, corrosivity, volatility, explogivity, and flammability.
The solid wastes can range from powdersto granulesto big lumps. The wastes may be in drums, barrels,
sacks, bins, vacuum trucks, ponds, or other containers.

Sampling these diverse types of wastes requires different types of samplers. Sampling devices are
described in this chapter. Table 6-1 isagenerd guide to the types of waste that can be sampled by each
of the samplers described.

Sampling Equipment

This section describes EPA-agpproved equipment and procedures for obtaining representative samples of
asolid wagte. The information in this sectionis generd in nature. Since each specific sampling Stuation
isunique, the equipment and procedures described must be modified appropriately in an actua usesituation
to ensure that representative samples are collected. There are severd things to be aware of concerning
sampling equipment:

. Continued exposure to waste materids will shorten the life of most equipment.

. Exposure to sometimes harsh decontamination solutions will add to the above chemicd effects.

. The useful life of a piece of equipment can be decreased by inadequate storage.

A regular schedule of sampling equipment maintenance should be established. Thiswill ensurethat the next
sample event will have reliable and clean operating equipment. A person should be designated to repair
and order equipment as needed.

A. Pond Sampler

Scope and Application:
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The pond sampler conssts of aglass or aplastic beaker clamped to the end of a2 or 3 piece telescoping
auminum or fiberglass pole which serves asthe handle. This ingrument samples liquids and free-flowing
durries.

Genegrd Comments and Precautions:

. Do not use a nonfluorocarbon plastic beaker to sample wastes containing organic materials.
. Do not use a glass beaker to sample wastes of high pH or wastes that contain hydrofluoric acid.
. Paint auminum pole and clamp with a 2-part epoxy or other chemical-resstant paint when

sampling ether dkaline or acidic wastes.

Procedure:

. Clean beaker, clamp, and handle.

. Assamble sampler by bolting adjustable clamp to the pole. Placethe beaker inthe clamp and fasten
shut.

. Turn sampler so the mouth of the beaker faces down and insert into waste materid. Turn beaker

right side up when the dipper isat desired depth. Allow the beaker to fill completely as shown by
the cessation of air bubbles.
. Raise pond sampler and transfer sample to the container.

B. Qil Thief

Scope and Application:

Anail thief is a brass sampler somewhat smilar in congruction to a Kemmerer sampler except thet the
upper and lower sedls are pring activated. The brass congtruction prevents the possibility of creating a
spark when it is operated. It isused to sample oil and dudges which are not high in solids.

Procedure:

. Clean sampler.

. Set the sampler by pulling the upper and lower stoppers until the spring trigger isheld in the open
position.

. Lower thesampler to the desired depth and activatethe spring trigger. The stopperswill then close
by the soring action.

. Raise sampler and transfer sample to container.

C. Trier

Scope and Application:

A trier conggsof atubecut in haf lengthwise with asharpened tip that dlowsthe sampler to cut into sticky
solidsand loosen soil. A trier can be used to samplemoist or sticky solidswith aparticle diameter lessthan
one-hdf the diameter of thetrier. It may be useful for sampling waste piles.
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Procedure:

. Cleantrier.

. Insert trier into waste materia O to 45 degrees from horizonta. Rotate trier to cut a core of the
waste. Remove trier with the concave side up and transfer the sample to the container.

D. Bucket Auger

Scope and Application:

A bucket auger conssts of two dull cutting bitswel ded to an open-ended cylinder bucket. A centrd metdl
T-shaft is atached to the other end of the cylinder. It isused to pull an undisturbed core of soil.

General Comments and Precautions:
. This auger cannot be used on rocky soils.

. It may be difficult to extract the sample from the bucket intact. Thiswill take some practiceto get
right.

Procedure:

. Clean sampler.

. Rotate the auger clockwise with downward pressure. When the cylinder bucket isfull, the auger

islifted and twisted out of the hole.
. Push the sample from the opening near the shaft. 1t should scrape the cutting bits dightly asit is
extracted.

E. Scoop and Shovel
Scope and Application:

Scoops are disposable sampling tool s used to sample granular materid or surface soil. Shovelsarereusable
and are used to sample subsurface soils.

Procedure:
. Clean the shovel.
. Obtain afull cross section for the waste materid using a scoop or shove that is large enough to

contain the waste collected in one cross section sweep.
F. Baler
Scope and Application:
A baller isatube made of PVC, sainless ged, teflon, etc., whichisopen at thetop. The bottom isseded

with a ball check valve. This sampler is used in collecting water from wells. The TNRCC has PVC,
gainless sed, and acrylic (hydrocarbon surface sampler) types of bailers,
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Procedure:

. Clean the baler.

. Lower the sampler down awell until it touches the water surface. Lower the sampler dowly until
the top of the bailer is gpproximately 12 inches below the water or waste surface. Allow the bailer
tofill. Pull up and rase to surface. Bdl vave will automaticaly sed the bottom opening.

G. GlassTubing

Scope and Application:

Glass tubing is used to collect liquid samples. Its advantage is that representative samples of dratified
wastes can betaken and it issmpleto use. The surface tenson of the waste across the opening helpshold
the sample in the tubing. Organic wastes usudly have lower surface tenson than water and it may be
difficult to retain the sample volume in the tubing.

Procedure:

. Pace awide mouth jar on the ground near the sampling location.

. Verticdly lower the tubing to the desired depth. Make certain that afreeboard of at least 6 inches
of tubing is kept above the waste.

. Seal the opening with your thumb. Wearing gloveswill help assureatight sedl a the opening. With
asteady and smooth motion lift the tubing into position above thewidemouth jar. Carefully release
your thumb from the opening and alow the sample to flow into the bottle.

. Dispose of the tubing in the container which was sampled.

H. Coring/Sampling Device

Scope and Application:

The recommended method of sample collection for both low and high concentrations of volatilesin soils,
dudges or sedimentsisto collect the sample using a coring device and to quickly extrude the sample core
into atared 40-mL VOA vid that does not contain preservative but does contain the stir bar, if gpplicable.
This prevents agrobic bacterid breakdown and volatilization from sample handling.

Procedure:

. Prior to sampling check the tared weight of the VOA vid, pre-tared by the lab, to £0.1g.

. Take the sampler, i.e., En-Core™, syringe, and take a core sample of the soil, sediment.

. Place the core sample into the tared VOA vidl.

. I nspect and wipe the threads of the vid clean. Sedl the via and chill immediately. Hold a 4+2EC,

and ship to the laboratory.
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The vid remains unopened until after the andyss is complete. The [aboratory should andyze the sample
within 48 hoursfrom the time of collection. Alternatively, thelaboratory can preserve the sample within the
48 hoursto extend the holding timeto 14 days (See Section 9.0 below). The manual addition of any water,
surrogates, and/or internal standards and al additions of preservatives should be made using a 22-gauge
or thinner needle through the septum sedl. This collection procedure does not require the use of
preservatives in the field or balancesin thefidd.

Another Optior:
Collectionof the samplein an approved coring devicethat can serve asan intermediate hermetically seded
sample container should be used according to the manufacturer’ s ingtructions.

Procedure:

. Take the sampler, i.e., En-Core™, syringe-type, and take a core sample of the soil, sediment.

. Wipe the outside of the sampler to remove anything that would prevent an airtight seel and quickly
sed the sampler and chill to 4+2EC, and ship to the |aboratory.

. Fdd Instruments

Held ingruments will normdly be used for environmentd sampling. Immersing the probe of a fied
indrument into a hazardous waste sample will probably destroy the probe. Fidd instruments should be
cdibrated prior to field use and recalibrated in the field before measuring each sample. The sampling plan
should describe these procedures and the field notebook must document the calibration.

Operation of fidd instruments varies depending on the manufacture. Consult the operation manud for
gpecific ingruments for operation and use. Fed instrument measurements should be made immediatdy
after the sampleis collected or may be performed in-situ.

J. Sample Storage Containers

The most important factors to consider when choosing containers, for hazardous waste samples are
compatibility, resstance to breakage, and volume. Containers must not melt, rupture, or lesk as a result
of handling or chemica reactionswith the samples. Containerswith wide mouths are easiest to work with.
Also, the containers must be large enough to contain the required volume of the sample.

The plagtic containers available for use by Commisson personnel are constructed of linear polyethylene
with a polypropylene cap. These cubitainers are available in 1 liter and 5 liter Sizes. They should be used
to collect and store agueous samples which do not contain oily residues, pesticides, or haogenated
hydrocarbons.

Glass containers are ingt to most chemicals and can be used to collect and store al hazardous waste
samples except those that contain hydrofluoric acid or strong dkdi. Wide mouth 1-liter jars and 40 ml
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Voldtile Organics Andyss (VOA) vids areavailable. These are provided with arigid plastic or metal cap
and ateflon liner. The VOA vids are used to collect samples for andysis of volatile organics or very
concentrated hydrocarbon sampleswhich areto be andyzed by GC or GC/MS. The 1-liter glassjarsare
used to collect samples containing semi-volatile hydrocarbons or hal ogenated organicsto be andyzed by
GC and GC/MS.

Sampling Various Media

The following procedures are recommended for sampling different types of hazardous wastes in various
containers.

A. SamplingaDrum

Drums containing liquid wastes can be under pressure or vacuum. A bulging drum usudly indicates that
it isunder high pressure and a heavily corroded or rusted drum can readily rupture and spill its contents
when disturbed. Opening the bung on a drum can produce a spark that might detonate an explosive gas
mixturein thedrum. Thesestuationsaredifficult to predict and must betaken into consderation every time
adgteisinspected. Theneedtoleavean unopened drumin an undisturbed state cannot be overemphasized.
The investigator should never open a sealed drum!

If aleaking drumisdiscovered a adte, the contaminated soil near the drum should be sampled. If an open
drumisdiscovered a asite, collect asamplethrough the opening with aglasstube. Theinvestigator should
mark unlabeled or improperly labeed drums. Numbering drumswith spray paint helpstoidentify the drum
and will discourage improper disposa of the drum while waiting for analysis.

B. Sampling a Barrdl, Fiberdrum, Can, Bag, or Sack Containing Powder or Granular Waste

The proper protective respirator in addition to the other protective gear, must be worn when sampling dry
powdered or granular wastes in these containers. These wastes tend to generate airborne particleswhen
the containers are disturbed. Collect a composite sample from the container with atrier or scoop.

C. Sampling a Surface Impoundment

Storage or evaporation ponds for hazardous wastes vary greatly in size. It is difficult to collect
representative samplesfrom thelarge pondswithout incurring large expensesand assuming excessiverisks.
Any samples desired beyond 3.5 m (11 %2ft.) from the bank may require the use of a boat, which isvery
risky, or the use of a crane or a helicopter, which is very expensve. The information sought must be
weighed againgt the risk and expense of collecting the samples. The pond sampler can be used to collect
samplesasfar as 3.5 m (11 %2 ft.) from the bank. The investigator may aso want to sample the surface
impoundment dudges from exposed areas. The pond sampler can be used to scoop up the dudgeswhile
dill remaining asafe distance from the pond. Collect acomposite samplewith apond sampler, asdescribed
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in this chapter.
D. Sampling Sail

Soil samples may be collected for different purposes. A grab of soil contaminated with spilled materid may
be appropriate to document contamination.

If the investigator's purpose is to determine levels of contamination at a Ste, either prior to or after a
cleanup, the following procedure should be followed. Soil samples are taken in a grid pattern over the
entire Ste to ensure a uniform coverage.

. Divide the areainto an imaginary grid.

. Sample each grid.

. To sample up to 8 cm (3 in.) deep, collect samples with a bucket auger.

E. Sampling aWadte Rile

Wadte piles can range from small hegps to large mounds of wastes. The wastes are predominantly solid
and can be amixture of powders, granules, and chunks. A number of core samples have to be taken a
different angles and composited to obtain a sample that, on analyss, will give average vaues for the
hazardous components in the waste pile. Collect the samples with a waste pile sampler such as atrier,
shovel, auger, or scoop.

F. Sampling a Storage Tank

Sampling a storage tank requires a greet ded of manud dexterity. Usudly it requires climbing to the top
of the tank through a narrow vertica or spiral stairway while wearing protective equipment and carrying
sampling pargpherndia. At least two people must beinvolvedin the sampling: One should collect the actua
samples and the other should stand back, usudly at the head of the Stairway, and observe, ready to assst
or cal for help. Theinvestigators should be accompanied by arepresentative of the company, to open the
sampling hole, usualy on the tank roof.

. Collect one sample each from the upper, middle, and lower sections of the tank contents with a
weighted bottle sampler.

. Combine the samplesin one container and submit it as a composite sample and/or analyze each
phase separately.

G. Sampling aWsdll

Widls are sampled with bailers and various types of pumps. Wel sampling can be assmpleascollecting
a grab with a bailer to as detailed as groundwater monitoring for CME investigations. The following
publications should be consulted for well sampling procedures.

. RCRA Ground Water Monitoring Technical Enforcement Guidance Document.
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. TNRCC Manual: RCRA Comprehensve Ground Water Monitoring Evauation Training Session.

H. Equipment Decontamination

All reusable sampling equipment should be properly cleaned before going into thefield. Itisrecommended
that the cleaned equipment bewrapped to hel p distinguish the cleaned equipment and to protect it from dust
or other contaminants. Butcher paper or plagtic sacksare recommended asthewrapping materid. Sample
containers for some organic andyses should dso be cleaned. The sampling plan should detal cleaning
procedures for sampling equipment and containers. When the sampling and field activities are completed,
al equipment including safety equipment and fie d instrumentation should be decontaminated beforeleaving
the gte. The purpose of the field decontamination proceduresisto protect the field equipment from gross
contamination. Itwill also makeit easier to clean the equipment beforethe next Steinvestigation. Thefield
decontamination procedures should provide a quick method of removing most sample residues from the
equipment. Ringng and/or wiping with paper towesis usudly sufficient for field decontamination.

The investigator should consder designating some non-disposable samplersas'cean” or "environmentd”
sampling equipment. Generdly, low (ppm) concentrations of contaminants occur in contaminated ground
or surface waters. If some samplers are designated for this type of sampling, there will be less chance of
cross contamination from inadequately decontaminated sampling equipment.

. Sample Equipment and Containers. Sampling equipment should be cleaned with a non-
phosphate detergent in hot weter, tap water rinse, solvent rinse if necessary, and afind didtilled
water rinse. Some authorities suggest the solvent be the last rinse but cross-contamination may be
a problem. The best solvent to be used in the cleaning will depend on the parameters that are
requested. Methylenechloride, acetone, hexane, and methanol areall appropriate solventsif semi-
voldile organics are to be analyzed. If volatiles are to be analyzed, ultra pure methanal is the
solvent of choice. Acetone may aso be used if it is not an andyte of interest.

. Instruments Decontamination of meters should consst of a digtilled water rinse of the probe or
portion of the probe which was in contact with the sample. If the contamination is difficult to
remove, then consult the owner'smanual for specificingructions. Obvioudy, grosdy contaminated
samples probably should not be measured for field parametersif possible. Between use, probes
should be stored according to manufacturers' instructions.

. Safety Equipment: Personne equipment should be decontaminated in thefield. Most dedlers of
rubberized products have their own mild detergents.

Quality Assurance/quality Control Procedures
A. Number of Samples

Collecting one representative sample of a given waste is usudly adequate to determine the average
concentrations of the hazardous components. Unless you are testing for volatiles, this sample can be
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collected from ether asingle sampling point with acomposite sampler, or severa samples can be collected
from various sampling points and combined into one composite sample.

When gathering evidence for possible lega action, multiple samples of a waste are sometimes collected.
Two identical samples are desirable: one sampleis given to the person or entity responsible for the waste
for its own andyd's, the second sample is submitted to our laboratory for analyss. A third sample can be
kept in storage for possible use as a referee sample if desired. Subdividing a waste sample is not
recommended unless it is homogeneous.

Qudity assurancerulesrequire samplesto be collected in number and nature sufficient to represent thetotal
gte. Inacomplex solid waste Site, this requirement, strictly enforced, can require an impractica number
of samples. Sdldom isit necessary to know every mgor chemical in aste. If a sugpected source of the
waste can be determined, likely components of the waste can be assumed. By limiting the components of
interest, the number of samples required to determine their presence or absence is decreased.

B. Volume of Sample

Suffident volume of the sample, representative of the main body of the waste, must be collected. This
sample must also be adequate in Sizefor dl andyticd needs. The concentration of the contaminant, the
type of andyss, and the sample medium determine the volume requirements. Table 6-2 and Table 6-2a
gives generd guiddines for volume requirements.

C. Quadlity Control Samples

. Environmental Sample (or fidd sample) is a representative sample of any materid (agueous,
nonaqueous, or mixed matrix) collected from any source for which determination of composition
or contamination is requested or required.

. Field blanks should be collected at least one in ten samples (1:10) collected. Field blanks are
diquots of metd and/or organic-free water that contact sampling equipment under field conditions
and are andyzed to detect any contamination from sampling equi pment, cross contamination from
previoudy collected samples, or contamination from conditions during sampling (e.g., airborne
contaminants that are not from the waste being sampled).

. Trip blanks must be incorporated with al volatile sample collections. Thisisto check slicone
Teflon membrane permegbility. Trip blanksare not opened inthefield. They areincorporated to
check sample contamination that may originate from sample transport, shipping and from site
conditions.

. Equipment Blanks These blanks must be collected after each sample is taken. Opened in the
field, collected as a rinsate blank to demondtrate any cross contamination between each sample
collected, and returned to the laboratory as a sample.  Cross contamination can occur with the
repeated use of the same sampling equipment. Equipment blanks are not necessary when
disposable sample equipment is used.
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. Field duplicates are to be collected onein ten samples (1:10) to document precison. These are
two samples taken at the same time, and a the same location. The precision resulting from field
duplicates is a function of the variance of waste compostion, the variance of the sampling
technique, and the variance of laboratory sample sdection.

. Matrix Duplicates. These samples are redtricted to organic sample collection only. These are
samples used by the laboratory to prepare a matrix spike and matrix spike duplicate for each
andytical method employed. One sample during a sampling event must be collected in triplicate
for volatilesusing 40-mL vids, and semi-volatilesin duplicate using oneliter (1-L) containers. The
1-L containers used for semi-volatile collection must be pre rinsed with reagent grade methylene
chloride and baked in adrying oven to remove any remaining resdua solvent. This procedureis
currently performed by the laboratory.

. Sample Duplicates: All water samplesfor VOA andysisshould be collected in duplicate. All sail.
Sludgeor sediment samplesfor V OA andys sshould becollected intriplicateinto40-ml VOA glass
vids. Duplicate samples should also be collected for other parameters such as pedticides, semi-
voldile organics, and trace metals. The purpose of collecting sample duplicatesisto verify that the
sampling procedures are reproducible and representative. It is recommended that duplicates be
collected at afrequency of oncefor every ten samples (1:10), with the exception of VOA anayses
for water samples noted above.

D. Andytical Parameter Sdlection

Once the sample media and sampling points have been selected, it is necessary to sdect the parameters
for andysswhich will provide the desired information. Those parameters which are known or suspected
to be in the waste will be the primary focus of the andytica program. Cases where no information about
the waste is known present the largest problems.  Deciding which parameters to request for andyss. It
isimpossible to make guiddines for predicting which parameters to request which will hold true for every
case. Thefinal decison isléeft to the investigator. Tables 6-3 and 6-4 present some guidelines which may
help in developing the andysis request.

E. Sample Handling

After asample is transferred into the proper sample container, the container must be tightly capped as
quickly as possible to prevent the loss of volatile components and to exclude possible oxidation from the
ar.

The useof apreservativeor additiveisnot usualy recommended for solid waste samples. However, if only
one or two components of awaste are of interest, and if these components are known to rapidly degrade
or deteriorate chemicaly or biochemicdly, the sample may be refrigerated at 4E+2EC (39. 2E+3.6EF.)
or treated with preservatives according to EPA approved guidelines. Remember it isimportant to kegp the
samplesin a secure place until the shipper picks them up.
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F. Sample Identification

Each sample must be labeled and sedled properly immediatdy after collection. Sample sedsare used to
preserve the integrity of the samplefrom thetimeit is collected until it isopened in thelaboratory. Gummed
paper sealsare used as officid sample seds. The sed must carry information such asthe collector's name
and the date of collection.

The seal must be attached in such away that it is necessary to break it in order to open the sample
container. The sed should drape over the cap/lid and down the Sde of the container.

G. Fied Log Book

Information pertinent to afidd survey and/or sampling event must be recorded. Entries in the log book
should include the following types of information:

- Purpose of sampling (e.g., waste classfication, environmental impact, ground-water

monitoring, €tc.).

- Location of sampling (e.g., transporter, disposal Site, etc.) and address.

- Name and address of field contact.

- Generator of waste and address.

- Type of process (if known) producing waste,

- Type of waste (e.g., dudge, wastewater, soil, ail, etc.).

- Declared waste components and concentrations.

- Number and volume of sample taken.

- Description of sampling point.

- Date and time of collection.

- Collector's sample identification number(s).

- Sample distribution (e.g., laboratory, transporter, etc.).

- References such as maps or photographs of the sampling site,

- Field observation.

- Any fidd measurements made such as pH, flammability, explogtivity, etc.

- Cdlibration record of field equipment.

Sampling Stuations vary widdly. No generd rule can be given asto the extent of information that must be
entered inthelog book. A good rule, however, is to record sufficient information so that someone can

recongtruct the sampling Stuation without relying on the collector's memory.

The log book must be retained in accordance with TNRCC policy. See Chapter 11 for additional
guidance.

H. Chain of Custody Procedures
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Chain of custody (COC) requires permanent records of al sample handling and shipment. COC
procedures must be used to ensure sample integrity and legaly and technicaly defensble data One
member of the investigation team should be responsible for initiating COC procedures and documenting
the sample source.

The sample should bekept in view or within limited access, locked storage until custody isrdlinquished and
forma documentation of the trandfer is completed. The person collecting a sample will start the chain of
custody procedure.

TNRCC Chain Of Custody Procedures

The following instructions will explain the different sections on the TNRCC COC record. Consult
your laboratory for chain of custody forms.

Copiesof the Commission's COC areincluded in this chapter’ sappendix (FIGURE 6-1). Each COC has
aunique preprinted number in the upper right-hand corner. The form is printed on carbonless paper and
has four copies.

Tear-off copies.

. The green copy will be kept by the person submitting the samples.

. The yellow copy will be retained by the [aboratory.

. The pink copy will be sent to Austin (laboratory contract manager).

. The top white copy will be submitted to the |aboratory aong with the yellow copy. After the
andyses are complete, thewhite copy will be sent by thelaboratory to Augtin aspart of theorigina
laboratory report.

Top of Form:

The top of the form has pertinent information for the investigator and laboratory. This information is

identified on the example (Table 10-5) by number and includes:

. The location where the sample(s) was collected and the permit number. This information should
not befilled out if the sampleis sent to acontract |aboratory. Thisinformation should beinthefield
notebook of the investigator and can be written on the green copy retained by the investigator.

. The region.

. The investigator’ s organization number (needed for TNRCC LIMS).

. PCA Code.

. Program such as water or waste.

. The telephone number where the sampler can bereached if the laboratory has questions (important
for contract [abs).

. The email 1D of the person receiving the report.

. Samplers sgnature, thisis required.
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. Samplers name printed legibly so the laboratory or the laboratory contract manager knows who
should receive the report.

Sample Information:

The next part of the form includes the sample information for use by the investigator and the laboratory.

. The shaded areawith Lab ID Number isfor use by the laboratory only.

. Sample ID will consst of the COC #-01, -02, etc. The -01, -02 has been preprinted in for the
sampler. Additiond sample information can be added such as Outfal 001, Drum 152, etc., but
do not include the terms “blank”, “ dup” or other wordswhich could theoreticaly givethelab clues
regarding the presence or absence of anaytes. This COC can be used for a maximum of ten
samplesfrom the samplelocation/ste. A samplecan consst of morethan onecontainer, if different
container types or preservativesare used.  Thelabeling of the container is discussed below.

*

*

*

* % X X %

Date:
Time
# of bottles.

Grab/Comp.:

Sample Type:
Cl:

pH:

Cond.:

And. Reg.:

Remarks:

Chain of Custody:

the date the sample is collected.

time the sample is collected in military time.

number of containers for a particular sample as described in 10. The
sample would be from the same point of collection but may have different
containers requested. The totad number of containers for that sample
would be entered in this place.

enter ether G or C if the sampleisagrab or composite. If the sampleis
neither, then leave blank. For a composite, the duration and number of
aiquots must be included such as 24/12 for 24 hours and 12 diquots.
enter ether L (Liquid), S (Solid), M (multi phase), T (tissue), or O (Qil).
enter the resdud chlorine, if it was measured.

enter the pH of the sample, if it was measured.

enter the conductivity of the sample, if it was measured.

enter ‘See RFA’ if oneisattached. The analyses can be written here but
it must be legible so that the laboratory can determine what the
investigator is requesting.

any additiona comments about the sample, additiona data such as flow
measurements can be added here, or specid directions.

The sgnature must include dl personswho handled the sample. If ashipper is used the shipper name and
tracking number are entered at the bottom, the courier does not need to sign the form. The form should
be signed with the date and time the samples were transferred to the shipper and the date and time the
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samples were received by the laboratory from the shipper. There must not be any breaksin the custody,
not even one minute. When shipping, the COC should be tapped under the lid of theice chest in aziplock

bag.

C Thefird ‘relinquished by’ must be the sample collector. The shipper must befilled in asreceived
and relinquished.

C The date must include the year.

C Thetime mug bein military time.

C The remainder of the form isfor use by the laboratory.

Sample Labd:

Each container will have a sample labd (FIGURE 10-3) to identify the sample. The labd must befilled
out and attached to the container before the container isfilled with the sample. If thelabe is put on after
the sample has been cooled, condensation will prevent it from sticking.

The sample ID isthe COC form #-01, -02, etc., (e.g., 0123456-01, 0123456-02.). If thereare multiple
containers for one sample, each container will have the same sample number. The preservative must be
indicated on each labdl.

AndyssComments.

This section must have the hand written analyss and any other comments about the sample. If cyanide or
some other toxin is expected, or if the sample is particularly hazardous, comments must be added to the
label. In completing the [abel, care should be utilized to insure that &l necessary information is correct and
islegibly entered onto the labe with ablack waterproof ink pen.

Request For Andyss.

The request for analysis (RFA) is program specific. The example (FIGURE 6-4 & 44) is for the IHW
program and contains analyses that are requested.

The COC number is written at the top of the form, so that the laboratory can match the andysis with the
samples.

In completing the RFA, care should be utilized to insure that al necessary information is correct and is
legibly entered onto the sheet with a black waterproof ink pen.

. Shipping of Samples

Samples should be ddlivered to the laboratory for analyss as soon as possible - usudly within 1 or 2 days
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after sampling. The samples must be accompanied by the chain-of-custody (COC) (FIGURE 6-2). Also,
aregquest-for-anadysis sheet (FIGURE 6-4 & 4a) may accompany the COC when needed. In addition,
when gpplicable (DOT; Exceptions For Limited Quantities Of Hazardous Materids, Not Classfied As
Consumer Commodities), shipping papers, noting the hazardous materid in limited quantities must be
prepared. Please be awvarethat thereisapotentid for the shipper to be held accountabl e for the shipment.
The samplesmust be ddlivered to the person in thelaboratory authorized to receive samples (often referred
to as the sample custodian).

For TNRCC's purposes, there are two broad categories which affect this agency’s shipping of
samples. The first category will be called Transportation of Hazardous Materias, Not Offered for
Commerce. Thisistheleast restrictive of DOT’ s hazardous materials regul ations when a hazardous
materia is not offered for commerce but, rather, transported in agency vehicles. Samplestransported
in state owned or leased vehicles are not subject to the hazardous materia regulations, because the
material is not being offered "in commerce.” Use of a persona vehicle, for which an employee
receives compensation from the state, would be considered by the USDOT the same asastate-owned
vehicle. TNRCC employees may personally transport the samples known or suspected to be
hazardousto alocal lab.

For example, a regional office sampled numerous used oil facilities. Many of the oil mixtures
contained gasoline and solvents. The samplejarswere sealed inside plastic bagsthat wereinsideice-
filled coolers. However, onewasableto detect the smell of gasoline outsidethe closed coolers. These
samples were transported directly to contract labs by TNRCC personnel. Had they been offered for
shipment toacommercial carrier, the sampleswould not have been compliant with DOT’ sregulations
(Wastewater samples are exempted per 40 CFR 136.4).

When a sample is transported by TNRCC personnd to a laboratory, it must be packaged in a proper
shipping container (e.g., anigloo-ice chest) to avoid leakage and/or breakage. It isrecommended that the
individud shipping the sample use “POLY-NET,” bubble wrap on al glass containers. If you are
concerned about melting iceleaking out of theice chest, use aheavy-gage, plagtic garbagebag. Placethe
bag in theice chest and put the sample containersinsde the bag. Open the ice bags and distribute theice
over and around the samples. Tiethe top of the trash bag in aknot or use reinforced tape, string, rubber
bands, etc., to seal the top of the bag. Don't forget to place the COC inside a ziplock bag and tape it to
the bottom of the cooler lid.

The second category will be called Exceptions For Limited Quantities Of Hazardous Materias, Not
Classified As Consumer Commodities. Samplesthat are known to be hazardous must be shipped as
ahazardous material. The shipping paper must state the type of material being shipped and that it is
being shipped in “limited quantity.” It should be noted that, unlike a hazardous waste manifest, a
COC does not serve as a shipping paper. Therefore, in addition to preparing a COC that will be
packed inside the cooler with the sample, a shipping paper, noting the hazardous materialsin limited
quantities, must also be prepared. To qualify for the limited quantity exception, the quantity of the
material must be packaged in an inner container, secured inside a strong outer packaging.
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Intheused oil example, mentioned earlier, the sampleswoul d have been securely packed in absorbent,
non-reactive material, inside an inner container, which, in turn, would need to be securely packed in
astrong outer packaging. The package would then have been labeled (FIGURE 10-5) and shipped
in accordance with DOT’ s regulations applicable to hazardous materials in limited quantities. |If
samples are shipped on Wednesdays or Thursday, be sure to confirm that they will reach the
laboratory by Friday morning.

Two typesof samplestaken by an IHW investigator could probably be categorized asignitable (DOT
flammable) or corrosive. Their proper shipping names, which must appear on the shipping papers,
areasfollows:

Flammable liquids, n.o.s., 3, UN 1993, PG I1I

Corrosive liquids, n.o.s., 8, UN 1760, PG 1|

NOTICE: If youknow or reasonably suspect the samplesto beflammableor corrosiveyou must |abel
(See FIGURE 6-5) and ship in accordance with DOT requirements.

Other samples may present ahazard during transportation, however, they may not meet the definition
of any other hazard class. In these situations, the proper shipping names for these types of materials
areasfollows:

Environmentally hazardous substances, liquid, n.o.s., 9, UN 3082, PG III

Environmentally hazardous substances, solid, n.o.s., 9, UN 3077, PG Il|

Unlessoffered or intended for transportation by aircraft, limited quantities of miscellaneoushazardous

materia (Class 9) are excepted from labeling and placarding requirements as long as they are

packaged in combination packages, not exceeding 30 kg (66 pounds), as follows:

. For liquids, inner packaging not over 4.0 L (1 gallon) net capacity each, packed in strong outer
packaging.

. For solids, inner packaging not over 5.0 kg (11 pounds) net capacity each, packed in strong outer
packaging.

TNRCC samples (Class 9) appear to meet the above-mentioned requirements.

The samples mugt be packed in a combination package. Appropriately completed shipping papers that
identify the type and quantity of material must accompany the shipment. Samples packaged to meet limited
quantity requirements must beindicated with theworks* limited quantity” or “Ltd Qty” following the proper
shipping name.

The quantities and types of packaging stated above arefor ground trangportation only. Therefore, samples
that we know or reasonably suspect to be hazardous should be packaged appropriately and specified for
ground transportation only. Remember if samples are shipped on Wednesdays or Thursday, be sure to
confirm that they will reach the laboratory by Friday morning.
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It isimportant to note that 49 CFR 173.24 prohibits hazardous material leaking in or from a package.
Such conditions warrant aDOT officia placing the vehicle, carrying the package, out of service until
the condition isresolved. A DOT investigator may assume that a leaking cooler, containing even a
limited quantity of hazardous material, to be aviolation of 49 CFR 173.24 and place the vehicle out
of service. Therefore, extracare should be taken when packing the cooler so the melted ice does not
leak out.

Remember dl packages must be accompanied by the COC. A complete address of the sender and the
receiving laboratory must legibly appear on each package. When sent by mail, register the package with
return receipt requested. When sent by common carrier, obtain a copy of the bill of lading.

Post office receipts and bill of lading copiesmay be used as part of the COC documentation. The shipper
of the samples may wish to sign the shipping paper; (Name of IHW Investigator) for TNRCC.

Sources.

TNRCC Fied Operations Division, TNRCC Solid Waste Ingpection Manua, September 1997.
TNRCC RCRA Qudity Assurance Project Plan, dated August 1998.

TNRCC IOM, Summary & Recommendations of Shipment Methods of Samples Known or Suspected
to be Hazardous, dated 12/5/97.

Ray Murray, TNRCC, persond interview, January 1999.

TNRCC Fidd Investigator’s Laboratory Training Manud, Terry Mills, Rev.03, dated 01/01/97.

Barry Kalda, TNRCC, persond interview on 2/4/99.

DOT Information Center (1-800-467-4922), Arthur Pollock, personal interview on 2/5/99.

Chris Barry, Maxim Technologies Inc., persona interview, 2/5/99.
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Table 6-1
SAMPLING EQUIPMENT FOR VARIOUS WASTE MEDIA

OPEN DRUMS: Glass Tubing, Drum Pump, Smdl Sample Jar

TANKS: Oil Thief, Bucket, Glass Tubing, Bailer

WASTE PILE: Pastic Scoop, Trier, Shovel

SOILS: Bucket Auger, Shove, Plastic Scoop

IMPOUNDMENTS: Pond Sampler, Bucket

AIR: Organic Vapor Andyzer, Persona Air Sampler, 0, Meter,
Explosmeter

WELL.: Hydrocarbon Bailer, PV C Bailer, Stainless Sted Bailer, Smal Sample

Jar, Submersble Sampling Pump
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TABLE 6-2
SAMPLING VOLUMES

RECOMMENDED
RECOMMENDED MIN. VOLUME
PARAMETER MEDIA TYPE CONTAINER or MASS
WET CHEMISTRY
Cyanide (a) Liquid 1 liter cube container 1 liter
Cyanide (a) Soil or Solid 1 liter glassjar (b) 1kg(c)
Phenol Liquid 1 liter glassjar (b) 1 liter
Phenal Soil or Solid 1 liter glassjar (b) 1kg(c)
COD (d) Liquid 1 liter cube container 1 liter
COD (d) Soil or Solid 1 liter glassjar (b) 1kg(c)
Totd Metds Liquid 1 liter cube container 1 liter
Totd Metds Soil or Solid 1 liter glassjar (b) 1kg(c)
Leachates Liqud 1 liter glassjar (b) 1 liter
Leachates Soil or Solid 1 liter glassjar (b) 1kg(c)
HAZARDOUS CHARACTERISTIC
Flash Point Liquid 1 liter glassjar (b) 300-500ml
Hash Point Solid or Sl Do not andyze flash point on solids
Corrosvity Liquid 1 liter glassjar (b) 1liter
Corrosivity Solid or Sail Do not andyze corrogvity on solids
ORGANICS
GC/IMS (e) Liquid (f) 1 liter glassjar (b) 1 liter
GCIMS (e) Liquid (g) 1 liter glassjar (b) 40-200ml
or VOA vid
GCIMS (e) Soil or Salid (f) 1 liter glassjar (b) 1kg(c)
GC/IMS (e) Soil or Solid (g) 1 liter glassjar (b) 100-300 grams
VOA (h) Liquid VOA vid 40 ml (i)
VOA (h) Solid 1 liter glassjar (b) 50 grams (j)
or VOA vid

(8 Warn the laboratory.

(b) Thelidsfor the glassjars should be teflon lined.

(¢) Onekilogram is approximately one-hdf liter solid or soil.

(d) Chemica Oxygen Demand.

(e) Gas chromatography or Gas Chromatography/Mass Spectrophotometry.

Page 21



(f) Low concentrations of organics.

(9) High concentrations of organics.

(h) Volatle Organics Andyss.

(i) Leave no headspace when sedling vids (no air bubbles). Collect duplicate vids.
() Moredifficult than liquid, can dso use VOA vid.
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Table 6-2a

Sample Volumes Collected, Containers, Preservatives, & Holding Times
*HDPE = High Dengty Polyethylene  LDPE = Low dengty Polyethylene  CWM = Clear wide mouth

*|F PRESERVATIVES ARE ADDED TO CONTAINERS PRIOR TO SAMPLE COLLECTION, ONLY HDPE OR

GLASS CONTAINERS MAY BE USED.

PARAMETER SOLID SAMPLES LIQUID (AQUEOUS) SAMPLES
------------ MAXIMUM
EPA Method Number HOLDING
Standard Methods / SAM | CONTAI SAMPLE CONTAINER | PRESERVATI TIME
S\W-846 PLE NER VOLUME* TYPE VE
WT TYPE
ORGANICS
SEMI-VOLATILES - 50G 8 OZ 1Lx2 2-11/1-80 0z CoOoL 4°C 14/7 DAYS
6410/8270C CWM
VOA (VOLATILES)- | 20G 4 0Z 40 MLx2 2-40 ML pH<2 NaHSO,; 14 DAYS
6210/8260B CWM COOL 4°C
METALS (DO NOT USE BROWN GLASS)
METALS 200G 8 0Z 1L 1L pH<2 HNO; 6
Part 3000 Methods / CWM HDPE/LDPE MONTHS/28
7000 series DAYS
MERCURY -3500-Hg | 20G 8 0z 1L 1L pH<2 HNO, 28 DAYS
| 7471 CWM HDPE/LDPE
CHROMIUM VI - 20G 8 0Z 1L 1L COOL 4°C 24 HOURY
3500-Cr/7195-7199 CWM HDPE/LDPE 28 DAYS
(soilg)
TCLP 200G | 160z - - COOL 4°C Depends on
1311 CWM parameters
IGNITABILITY - 10G 8 0OZ 1L 8 OZ CWM NONE NONE
1010 CWM
INORGANICS (ALL COOLED TO 4° C)
ALKALINITY - 310.1 1L 1L CcoOoL 4°C 14 DAYS
2320 HDPE/LDPE
AMMONIA - 1L 1L pH<2 H,SO, 28 DAYS
350.14500-NH, HDPE/LDPE
BOD/CBOD - 405.1 1 GAL 1GAL CoOL 4°C 48 HOURS
5210/5220 HDPE/L DPE
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COD - (Hach) 1L 1L pH<2 H,S0O, 28 DAYS

HDPE/L DPE
CHLORIDE - 325.2 1L 1L NONE REQ'D 28DAYS
4500-CI HDPE/LDPE
CYANIDE - 335.2 (2 1L Q1L pH>12 NaOH 14 DAYS
4500-CN- HDPE/LDPE (Ascorbic Acid

if Chlorinated)
FLUORIDE - 340.2 1L 1L NONE REQ'D 28 DAYS
4500-F HDPE/LDPE
HARDNESS -130.2 1L 1L pH<2 HNO, 6 MONTHS
2340 HDPE/LDPE OR H,SO,
KJELDAHL 1L 1L pH<2 H,SO, 28 DAYS
NITROGEN - 351.2 HDPE/LDPE
4500-N,
NITRATE - 353.2 1L 1L COOoL 4°C 48 HOURS
4500-NO4G HDPE/LDPE
NITRATE-NITRITE - 1L 1L pH<2 H,SO, 28 DAYS
353.2 4500-NO HDPE/L DPE
NITRITE - 353.2 1L 1L COOL 4°C 48 HOURS
4500-NO.G HDPE/LDPE
OIL & GREASE - 1L 1L GLASS pH<2 H,SO, 28 DAYS
1664
PHENOLS - 420.1 1L 1L BROWN pH<2 H,SO, 28 DAYS
6420/8041,8270 GLASSOR
CLEARIF
STORED IN
DARK

PHOSPHATE,ORTH 1L 1L COOL 4°C 48 HOURS
O - 365.1 4500-P HDPE/LDPE
PHOSPHATE, 1L 1L pH<2 H,SO, 28 DAYS
TOTAL - 365.44500-P HDPE/L DPE
SULFATE - (Hach 1L 1L COOL 4°C 28DAYS
8051) HDPE/LDPE
TDS-160.1 1L 1L COOL 4°C 7DAYS
2540 HDPE/LDPE
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TPH - TNRCC 1005 10G 4 0Z 30 ML 40 ML pH <2, HCL, 14/7 DAYS
CWM COOL 4°C
TOC - 415.2 5310 10G 40z 1L 1L GLASS pH<2 H,SO, 28 DAYS
CWM
TSS - 160.2 2540 1L 1L COOL 4°C 7DAYS
HDPE/LDPE

TNRCC Revised 6-22-99
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Table 6-3
POSSIBLE CHEMICAL PARAMETERS TO REQUEST

1. ARE THE COMPONENTS OF THE WASTE KNOWN OR SUSPECTED?
YES - PROCEED TO 3 BELOW.
NO - PROCEED TO 2 BELOW.

2. ISTHE SITE STABLE? (Will the materid be there in the near future?)
YES - Inagablegtuation, timeisonour Sde. Itispossbleto collect acomposite sample for afull spectrum
of organic or metal andyses or to collect aminima number of samples for basic organic parameters. Later,
when specific problem areas are discovered, more samples can be collected for advanced organic parameters
or for the suspected metals. Proceed to 3 below.

NO - In this Stuation (unknown components a an unstable site) dl points of interest will need to be sampled
at once. Since the contaminants are not known, a bal ance between the number of samples and the number
of parameters must be developed by the investigator. Consider both organic and inorganic parametersin 3
below.

3. ARE THE CONTAMINANTS ORGANIC, INORGANIC, OR BOTH?

ORGANIC - Bagicorganic parametersinclude, COD, phenal, and flash. point. Advanced organic parameters
indude GC, GC/MS, voldile organic andysis (VOA). Virtudly al samples can be andyzed for the basic
organic parameters. Request those parameters which will meet the investigation objectives and give
information on the generd type of organic compounds with a molecular weight with less than 105 AMU.
Styrene is one of the heaviest organic compounds which is best analyzed by VOA. GC is requested for
suspected contaminants which include toxaphene, PCBs, pentachlorophenol, or samples which few organic
components suspected. GC/MSisbest utilized in anayzing complex mixtures of organic components; itisnot
usudly the most sengitive analyss for most organic compounds.  There are many organic compounds (e.g.,
resins, esters, polymers, monomers) which are of interest to investigators but which cannot be andyzed by gas
chromatography. Cal the Quality Assurance Office if you have any questions.

INORGANIC - Thiswill include pH, COD, cyanide, and metds andyss. Aqueous samples are preserved
with gpproved chemicas but soil and solid waste samples are not.
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FIGURE 6-3

CHAIN OF CUSTODY LABELS
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FIGURE 6-4
REQUEST FOR ANALYSIS

Request for Analysis
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FIGURE 6-4a
REQUEST FOR ANALYSIS
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