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CHAPTER 6
SAMPLI NG DURI NG UST REMOVAL PROCEDURE
6-1. GCeneral. The purpose of this chapter is to reconmend sanpling

procedures for the excavation of soils from UST sites and free-product
sampl ing procedures for spills or |eaks that have occurred at UST sites. The
obj ectives of the sanpling are:

(1) To obtain soil, and water if present, fromthe surface and known
depths in the vicinity of the UST excavation for eval uation of
site characteristics.

(2) To detect the presence of any contani nants.
(3) To evaluate the potential for pollutant migration

The contractor should be responsible for assessing specific situations for the
nost appropriate response. Upon renoval of USTs, pools of free product may
exist in the ground cavity. The origin of these pools is usually seepage from
the tank or spills associated with renoval. Free-product pools should be
sanmpl ed to possibly determ ne the nature and source of these |iquids.

Gui dance for preparation of sanpling plans can be found in EM 200-1-3.

6-2. Field Screening for Soil Sanples. An organic vapor analyzer may be used
as a cost-effective screening device for soil sanples. \When this instrunent
is equipped with a sanpling probe and a flanme ionization detector (FID) or a
phot oi oni zation detector (PID), it is capable of detecting volatile
hydrocarbons in the 1 to 1,000 ppmrange. The results obtained are not
quantitative, however. The results from several soil sanples are relative and
will allowthe sanmpling teamto select sanples that are the npbst contam nated
wi th hydrocarbons. The presence of little or no organic vapor is possibly

i ndi cati ve of noncontaninated soils. The USACE may use FID/PID results as the
criteria for deciding which soil sanples should be analyzed by the nore
expensi ve gas chromat ography (GC) techni ques (Method 8021 or Mbdified 8015).

O her screening nmethods such as i nmunoassay may al so be used for soil tests.

a. Purpose. Field screening is done for a variety of reasons. The
technique is frequently used to screen soil sanples for neasurable
| evel s of volatile organics. For exanple, the results can be used to
sel ect the npst contam nated sanple froma soil boring for conplete
anal ysis by Method 8021. Field screening is often used as a
predesi gn activity to construct an effective sanpling plan. The
FIDPID is also used during construction to delineate the extent of
excavati on.

b. Field Equipment. A pint jar with nmetal ring-type lid is frequently
used for this screen. The sanple is placed in the bottle and covered
with alumnumfoil. The ring |lid secures the foil. An organic vapor
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anal yzer (such as the Century OVA) is used to neasure volatile
or gani cs.

Instructions for Headspace Analysis by FID)PID. This procedure is
used in categorizing soil based on the quantity of organic vapor
present and may be nodified slightly.

(1) Stabilize and calibrate the FID)PID. Follow the manufacturer's
instructions. Some nodels are factory calibrated to nmethane and
shoul d not be recalibrated. Oher nodels require the use of a
calibration gas; follow the manufacturer's recommendati ons for
calibration (called "spanning") of the instrument (see Chapter
11).

(2) Place soil fromthe soil sanmpling equipnent into the jar. Cover
with foil and secure ring cap. The pint jar should be at |east
3/4 full.

(3) Place the jar in hot tap water (30 degrees C.) for 5 nminutes.
An alternate nethod is to place the jar on the dashboard of a
vehicle with the defrost cycle on.

(4) Renmove the jar fromthe water or dashboard.

(5) Imrediately insert the sanpling probe through the foil and into
t he headspace above the soil

(6) Take the reading and record the value in the field | ogbook al ong
with the other particulars of the sanpling point.

(7) Verify that the FID/PID is reading background before exposing
t he probe to another sanple.

6-3. Sanpling. Guidance for soil and water sanpling may be found in
EM 200- 1- 3.

a.

Soi | Sanpling. Conduct soil sanpling at the ground surface, including
t he exposed walls and bottom of the excavation or within the nound of
excavated soil. Surface soil sanmpling typically refers to sanples
col l ected between 0 and 300 nm (0 and 12 inches) fromthe surface.
Surface soil sanpling may be acconplished with a trowel, a push tube,
a hand auger, or a backhoe. Soil sanples may provide two types of
soi |l contaminant representation: grab and conposite. These sanples
may be collected in randomlocations froma grid pattern or in

sel ected areas believed to be contani nated (as evi denced by staining
or nmeasurable volatile organic readings).

6-2



EM 1110- 1- 4006
30 SEP 98

(1) A grab sanmple is a discrete aliquot representative of a specific
| ocation at a given point in tine. The sanple is collected at
one time and at one particul ar sanpling point and depth.

(2) A conposite sanple is a nondi screte sanpl e conposed of nore than
one specific aliquot that may be collected at various sanpling
| ocations, depths, and/or different points in time. The
aliquots are thoroughly m xed together, and the m xture
honogeni zed.

Water Sanpling. If water is present in the excavation, and has not
been determ ned to be groundwater, conpletely evacuate and di spose of
it in accordance with all applicable regulations. If within 24 hours,
the water recharges into the excavation to a level sufficient for
sampl e collection, collect a sedinment-free sanple as soon as
practicable. However, if water exists in the excavation and site
conditions warrant inmediate backfilling (that is, collapsing side
wal | s or other safety issues), collect a water sanple. Water sanpl ed
directly frominside an excavation or froma soil boring is not
necessarily representative of normal groundwater conditions and
shoul d not be evaluated as a groundwater sanple. Such sanples my,
however, be used to document the existence of a release (ASTME
1599).

Equi prent. Surface soil and water sanpling require |imted equi pnent
i ncluding the follow ng:

e HNu or OVA or equival ent nonitoring devices (Chapter 11).
e« CA (see Chapter 10).

« Backhoe.

 Hand auger.

e Stainless steel trowels.

e« Push tube

e Stainless steel knives and spoons.

e Stainless steel mxing bows.

« Pond sanpler.

e Sanple containers (see requirenents in Chapter 8).
» Decontani nation equi pment (see Chapter 9).

» Personal protective equipnent (respirator, etc.).
« Tape neasure.

Materials. Supplies required to performsoil sanpling include the
fol | owi ng:

» Preservation supplies (ice).

» Sample | abels, custody seals, and chain-of-custody fornmns.
» Personal protective supplies (gloves, tyvek).

» Decontani nation supplies (see Chapter 9).

Logbooks.
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e.

Operations, Procedures, and Instructions.

(1)

(2)

(3)

(4)

Notify and informthe sel ected anal ytical |aboratory before
sampl ing of the estimated nunber of sanples to be collected, the
anal yses required. Special requirenments, if any, and expected
sanmpl e arrival date. This information should be in the project
DQOs provided to the laboratory. 1In addition, nany states have
devel oped required sanmpling patterns for obtaining sanples from
excavations. Contact the state agency to determni ne any
requirenents.

Discuss (as a field tean) the Site Safety and Health Pl an ( SSHP)
prior to initiating field activities. Al nonitoring and
protective equi pment shoul d be checked thoroughly at this tine.
Personal protective equiprment and health and safety standards
are specified for each activity in the SSHP

Set up decontam nation, sanple preparation, and support area at
a central |ocation.

(a) Equiprment Sel ection and Preparation. Decontam nate al
equi prent, sanples, and tools that will conme in contact with
sanmpl e media. Record decontam nation process in |og book
Al'l sanpling equiprment rmust be made of inert and nonreactive
material (i.e., stainless steel, PTFE, glass), and if not
di sposabl e, nust be decontam nated before and between
sampling points. Disposable sanpling equi pnent may be
thrown in the trash if not contam nated or drumred up and
di sposed with the soil. The decontani nation procedure may
vary depending on site and contam nant conditions. Chapters
7 and 9 outline decontam nation procedures.

(b) Carry sanpling equipment to sanple |ocation. Be sure al
equi pment rests on plastic sheeting next to sanple |ocation
Utilize an HNu or Organic Vapor Analyzer (OVA) or simlar
instrument to detect any organic vapors being enmitted during
excavation and sanpling and a Combusti bl e Gas | ndicator
(Cd) to nonitor oxygen |evels.

Sanpl e Contai ner Preparation. Prepare and |abel all sample
containers to be collected that day (sanple containers are

di scussed in Chapter 8). Label should identify sanple |ocation
ID, sanple ID, depth, analyte, date, time of sanpling, and any
preservatives added (preservatives are not usually required for
soi | sampl es although sone jurisdictions may require them
especially for volatile analytes). Tine of sanpling and depth
shoul d be added after sanple is coll ected.
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Sel ection of Sanpling Location. Sanpling |ocations and depths
required within the excavation are often selected to obtain the
nost contam nated sanple. Consult the Inplenenting Agency (IA)
to determ ne sanple | ocations and depths. Soil sanples should
be taken fromthe surface down to approxi mately 300 nm (12

i nches) in depth. Under no circunstances is anyone to enter a
hol e for the purpose of sanpling. Soil sanples are to be taken
fromthe bucket of the backhoe or other inplenent being used for
excavation. Sanples should be collected fromthe native soil
not any surroundi ng backfill. All backfill should be renoved
during soil excavation.

(a) Worst-case locations include:

» Areas around the tanks and piping |locations that record
t he highest reading with the vapor nonitoring equi pnment
or that | ook stained or discolored.

» The | owest point of the tank cavity, if this can be
det erm ned, where the tank nmeets the piping.

e Beneath the fill lines. At |east two surface soi
sampl es—one from either end of each tank-shoul d be
col l ected when the tank(s) are renoved.

(b) Sanples collected may consist of randomgrid grab sanpl es,
random grid conposite sanples, conposite or grab of stained
soils, offsite clean soil, or grabs or conposites from
runof f areas. Consult the |nplementing Agency for further
gui dance on excavation sanpling as well as sanpling fromthe
nmound of excavated soil

(c) If possible, an offsite sanple should also be collected to
conpare with the excavation sanples. This "background"
sampl e shoul d be collected in an undi sturbed area. This may
be difficult to obtain in an industrialized area.

Soil Sanple Collection. Collect a sanple using a stainless
steel trowel or spoon, hand auger, or simlar device.

(a) Collect sanples for volatile organic analysis (VOA) first to
m nimze |l oss of the soil contani nants.

(b) Fill VOA containers directly froma trowel. Do not
honpgeni ze VOA sanpl es.

(c) For sanples subject to other than volatile anal yses, place a
sufficient amount of soil in a stainless steel mxing bow
or tray for honogenization. This includes conposite
samples. Prior to honogenization, renmove all tw gs, stones,
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(7)

(8)

(9)

(d)

(e)

and other debris fromthe soil. Wth a stainless stee
spoon, the sanple is scraped fromthe sides, corners, and
bottom of the tray; rolled to the niddle of the tray; and
initially m xed. The sanple should then be quartered and
noved to the four corners of the mxing vessel. Each
quarter of the sanple should be mxed individually, then
rolled to the center of the container, and the entire sanple
nm xed agai n.

Si nce excavation pits should not be entered, sanples should
be collected by the use of a backhoe. The backhoe is to
scoop a bucket full of soil fromthe desired sanpling

| ocation. The sanpler then collects a sanple fromthe
center of the bucket.

Local requirenents may indicate the need to sanple
groundwater if present in the excavation. |If this is
requi red, sanpling should be acconplished w thout entering
t he excavation. A |long handl ed di pper should be used to
coll ect the water sanple.

Sanpl e Packaging. Place the sanple in a sanple container
appropriate for the type of analysis to be perforned. Container
requi rements are described in Chapter 8 and EM 200-1-3. The

| atest version of SW846, referenced in Chapter 8, should be
used to neet anal ytical requirenents.

(a)

(b)

W pe the outside of the sanple container to prevent the
spread of contami nation. The sanple container nmust not
contai n any headspace. This no headspace requirenent
applies to sanples collected for volatile organic anal yses
only. Log all sanples in field | ogbook or on field sheets;
i ncl ude sanple |ocation, sanple |ID nunber, anal ytes, date,
time, and signatures of sanplers.

As the sanmples are collected, place themin a Zipl ock® bag
in an ice chest containing an ice substitute or regular ice
t hat has been double wapped in plastic. Sanples are kept
on ice to muintain their integrity. Each sanple should be

i ndi vidually wrapped to prevent possible cross-

contam nation. Highly contaninated soil sanples nust be
placed in netal cans (see Chapter 8). Sanple tenperature
shoul d be maintained at 4 + 2 degrees C

Decont am nation. Refer to Chapter 9 for nore information on

decont ani nati on procedures.

Sanpl e Shipping. Refer to Chapter 8 for shipping requirenents.
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6-4. Free-Product Sanpling. This section applies to the sanmpling of residua
free-product pools in an UST excavation. Linmit sanpling to liquid free
product. Saturated soils or sludges should be sanpl ed according to guidelines
descri bed previously. Further guidance on the characterization of free product
may be found in EPA/510/ R 96/ 001

a. Precautions. Specific hazards in the excavation area include the
danger of subsidence both in the pit and of the sidewalls. It is
recormended that personnel never enter an excavation pit. Extrene
caution al so nmust be exerci sed when approaching a pit to sanple from
above, as sidewall subsidence occurs frequently and with no warning.

b. Equi prent. Free-product sanpling is an activity that requires
limted equi pnent, including the follow ng:

. HNu, OVA, or equival ent nmonitoring devices (see Chapter 11).
. Backhoe (if needed).
. Li qui d sanpling equi prent.
. Nar r ow- mout hed gl ass bottles.
. Sanpl e containers (see requirenents in Chapter 8).
. Decont am nati on equi pnent (see Chapter 9).
. Personal protective equipment (respirator, etc.).
. Tape nmeasure.

c. Materials. In addition to the equipment listed in the preceding
section, the supplies required to performfree-product sanpling
i ncl ude the foll ow ng:

. Sanpl e cont ai ners.

. Preservative supplies (ice).

. Sanpl e | abel s, custody seals, and chai n-of - custody forns.
. Personal protective supplies (gloves, Tyvek®).

. Decont am nation supplies (see Chapter 9).

. Logbook.

d. Operations, Procedures, and Instructions.

(1) Notify the selected analytical |aboratory before sanpling of the
estimated nunber of sanples to be collected, the anal yses that
will be required, special requirements (if any) and when it
shoul d expect to receive the sanpl es.

(2) Discuss (as a field team) the SSHP and the procedures outlined
by it prior toinitiating field activities. Al nonitoring and
protective equi pment shoul d be checked thoroughly at this tine.
Personal protective equiprment and safety and heal th standards
are specified for each activity in the SSHP
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(3)

(4)

(5)

(6)

(7)

(8)

Set up decontam nation, sanple preparation, and support area at
a central |ocation.

Equi prent Sel ecti on and Preparation. Decontam nate al

equi prent, sanples, and tools that will conme in contact with
sampl e media. Record the decontani nation process in | ogbook
Al'l sanpling equiprment rmust be made of inert and nonreactive
material (i.e., stainless steel, PTFE, glass), and if not

di sposabl e, nust be decontam nated before and between sanpling
points. The decontam nation procedure nay vary dependi ng on
site and contam nant conditions. Chapters 7 and 9 outline
decont ani nati on procedures.

Carry sanpling equipnent to sanple location. Be sure al

equi pment rests on plastic sheeting next to sanple |ocation
Utilize an HNu, OVA, or sinilar instrument to detect any organic
vapors being enmtted during excavation and sanpling and a CA to
noni t or oxygen | evels.

Sanpl e Contai ner Preparation. Prepare and |abel all sample
contai ners (sanple containers are discussed in Chapter 8).
Label should identify sanple |ocation ID, sanple ID, depth,
anal yte, date, tine of sanpling, and any preservatives added.

Sel ection of Sanpling Location. Sanpling |locations are often
sel ected based on equi prent availability and proximty to the
sides of the excavation pit. Sanples should be taken from each
pool occurring in an excavation pit. |If only one |large pool is
present, at |east two sanples should be taken from separate

| ocations within that pool

Sanpl e Col | ecti on.

(a) Tools: Collect sanmples using clean, stainless
st eel / gl ass/ al um num conbi nati on subsurface grab or COLI WASA
sampl ers. Equi pment instructions are supplied by the
manuf act ur er s.

(b) Containers: Sanples collected with these types of equi pnent
nmust be transferred to sanple bottles for shipnment. Meta
containers with inner cap seals are preferable, but glass
may al so be used.

(c) Methods: When necessary, a backhoe may be used to transport
a pool and surrounding soil to the surface for collection of
the free-product sanple. Another technique is to punp out
the free product fromthe excavation into the sanple jars
using a peristaltic punp. After water separation, sanples
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shoul d be transferred to nmetal or glass containers with
i nner cap seals for transport.

(d) Separating free product: Oten, free product will occur in
pools mixed with water from precipitation or ground seepage.
In these cases, attenpts should be made in the field to
separate free product fromthe water to obtain an adequate
quantity for analysis. GCenerally, 250 nL (80z) of product
is a sufficient amount for nost anal yses required. To
achi eve separation, liquid in a narrow nouthed gl ass bottle
must be allowed to settle until the water has clearly
dropped to the bottom section. Cap the opening and tilt the
bottl e sideways until the floating phase portion floats
clear of the nmouth. Mich of the water can then be drained
away by sinply uncapping the opening while tilting the
bottle. Repeat this procedure until the desired amount of
free-product sanmple is recovered. The residual water nust
be di sposed of according to individual facility guidelines.

Sanpl e Packaging. Place the sanple in a sanple container
appropriate for the type of analysis to be perforned. Container
requi rements are described in Chapter 8. The |latest version of
SW 846, referenced in Chapter 8, should be used to neet

anal ytical requirements. Wpe the outside of the sanmple
container to prevent the spread of contam nation. The sanple
contai ner must not contain any headspace. This applies to the
coll ection of organic sanples for VOCs only. Log all sanples in
t he | ogbook; include sanple |ocation, sanple |ID nunber,

anal ytes, date, time, and signatures of sanplers.

Chai n- of - Cust ody. Chai n-of -cust ody procedures are described in
Chapter 8.

Decont am nation. Decontam nate sanpling equi pmrent before and
after sanpling. First clean equi pment of gross contam nation
then wash it with Al conox soap and distilled water. Rinse it
usi ng dei oni zed water and allow it to dry. Refer to Chapters 7
and 9 for nore informati on on decontaninati on procedures.

Sanpl e Shi pping. Ship sanples via an overnight carrier and
pack according to the DOT or International Air Transport

Associ ation (I ATA) procedures for the transport of sanples.
Refer to Chapter 8 for nore information on sanple shipnent.

Waste Disposal. Waste that is generated during sanpling in and around

wast e nmust

the UST(s) nust be containerized and | abel ed according to its contents. The
be packaged in DOT-approved containers for subsequent treatnment or

as outlined in Chapter 5.
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6-6. Reporting and Docunentation Requirenent.

a.

b

Use a field | ogbook to record:

« Al activities performed, including names of sanplers.
 Location and depths of sanples.

» Dates and tinmes when these activities were perforned.
e Personnel contacted.

e Field conditions.

« Times of site arrival and departure.

e« Soil color and texture.

e Instrument calibration information.

Any unusual circunmstances. |Information should be factual, as it
will be required for preparation of the Cl osure Report discussed
in Chapter 1. |If |ogbook corrections are necessary, draw a single

line through the original entry, wite the corrected entry
alongside it, and initial and date the correction.

I nformation not recorded in the | ogbook nust be recorded on field
forms. In either case the followi ng information nmust be recorded:

e Site identification.

» Type of sanpl es.

« Sanple identification nunbers.
« Date and tinme coll ected.

e Collector's nane.

e Field observations.

¢ Measurenents.

Record safety and health nmonitoring information in the field | ogbook
or on field data forns. Record everything so that events can be
reconstructed at a |later date. This | ogbook, combined with copies of
the custody forms submitted to the |aboratory with the sanples, wll
serve to document sanpling activities.

Phot ographs are suggested. |f photos are taken they need to be

| abel ed with the date, name of photographer, roll nunber, site nane,
canera type and lens size, sequential number of photo, and genera
direction. See EM 200-1-3 for additional information. Telephoto or
wi de- angl e shots cannot be used in enforcenent proceedi ngs because
they can distort the view

6-7. Departnent of Transportation Sanpl e Shi ppi ng Requirenents

a.

Speci al consideration nust be given to shipnent of sanples that are
regul ated as hazardous materials by the Department of Transportation
The foll owi ng types of sanples commonly encountered during UST
renoval activities are potentially DOT-regul ated hazardous material s:
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« Tank contents.

» Saturated soil sanples.

» Free product sanpl es.

» Water sanples preserved with acid.

e Decontam nation fluids.

» Sanpl e preservatives such as met hanol

b. Definition of DOT Hazardous Material. Sanples generated during UST
renoval activities are regulated by DOT as hazardous material s nost
conmonl y because they either nmeet the definition of a conmbustible
liquid, a flanmable liquid, a corrosive liquid, or because they are
RCRA hazardous wastes. For exanple, sanples of tank contents, free-
product, or saturated soils having a flashpoint between 60.5°C
(141°F) and 93°C (200°F) are regul ated as conbustible |iquids.
Material s having a flashpoint of |less than 60.5 degrees C (141
degrees F) are regulated as flammable |iquids. Water sanples, which
have been acidified for preservation purposes, may neet the
definition of a DOT corrosive liquid. Spent decontam nation fluids
utilizing nitric acid, nethanol, or hexane may be regul ated by DOT
because they are RCRA hazardous wastes. See Chapter 8 for sanple
packagi ng, marking, and shipping requirements. See 49 CFR
Subchapter C for details on Hazardous Materials Regul ations.



