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Audience

| SVOLUME 2
" INTRODUCTION

Volume 2 of this document describes the oversight of sampling and analysis
activities (Appendix Bl) and of well drilling and installation activity
(Appendix C1) conducted during a Remedial Investigation (RI) by potzr" "iv
responsible parties (PRPs) .t Enforcement-lead sites addresseu ‘wuuer Lhe .
Comprehensive Environmental Response, Compensation and Liability Act, as

“amended (CERCLA). Checklists to assist in the documentation of sampling

and analysis activities are contained in Appendix B2 while documentation of
well drilling and installation activities are contained in Appendix C2." The
information presernted'in Volume 2 is consistent with the references listed at
the end of Appendices B and C. | '

Volume 1 parallels activities described in the "Guidance for Conducting - '
Remedial Investigations and Feasibility Studies Under CERCLA" (OSWER
Directive No. 9355. 3-01, October, 1988, referred to here as the "RI/FS
Guidance”) and the "Model Statement of Work for a Remedial Invesngatxon
and Feasibility Study Conducted by Potentially Responsible Parties” (OSWER
Directive No. 9835.8, June 2, 1989, referred to here as the "Model SOW for
PRP-lead RI/FSs"), It provides project managers with the p_roceaures required
to organize and perform ay >ropriate oversight duties and responsibilities. This

. document is guidance only; it is not a binding set of requirements and does not
create rights for any party. )

For a more in- depth discussion of thg entire Superfund Enforcement Program
:ncludmg removal and remedial actions, refer to the "Ernforcement Project
Management Handbook” (OSWER Directive No. 9837 2-A, Ianuary 1991).
The handbook = dresses th* remedial plannmg and implementation process
from the point of the bas el.ne PRP search (generally conducted after the site is -
placed on the National Pnortttes List (NPL)), to the point of completton of
remedial activ:ty and the site’s deletion from the NPL.

The mtended audience for this document is remednal project managers
(RPMs) although it can be adapted for use by other parties such as States,
PRPs, contractors and other persons involved in the RI/FS process. )



Summary of

Appendicés _

Appendix B Append:x B, "Oversnght of Samplmg and Analysss Activities® describes the
activities that the oversxght team should conduct during field activities. The
appendlx dlscusses initial oversight activities such as plan reviews and
preliminary on-site activities as »1l as specific sampling o'vers'ight activities
for the following nine }nqdia: ‘

. Surface Water )
. Ground Water
. Soil Water
. Surface Soil f
" Sub-surface Soil )
. Soil Vapor : !
.. Sludge ana Slurry o
. Containerized Waste {Drums, Tanks Hoppers, Bags and \Vaste
Piles) . .
° Ambient Air
The appendix describes sampling locations, equipment, and techniques as well
' as field analytical techniques for each media. The appendix ;also discussqs
‘'sample containers, labels, preservﬁtion;, chain-of -custody, packaging shipping, ‘
and quality review. , . '
- Appendix C - Appendix C, "Oversight of Well Drilling and Installation Activities" ﬂescribeé
' . + 'the activities that the oversight team should conduct during well drilling ain_i

. installation activities such as well location, geologic units, type of drilling,
. drilling fluids, drilling waste, and decontamination as well as soil sample
collection and loggmg The appe ndix also describes well des:gn installation,
compleuon and development - S



APPENDIX B ° -
OVERSIGHT OF SAMPLING AND ANALYSIS ACTIVITIES

* In accordance with CERCLA Section 104(b), sampling and analysis activities ‘
- may be coaducted by the potentially reSponsible parties (PRPs). This aprendix -
describes the activities that an oversight assistant should conduct and the .
factors to be cons:dered dunng over51ght of PRP sampling and analysis
activities. '

This appendix is based on other, more complete sampling and analysis
guidance documents dnd should not be considered a subsmute for them.
Spec;fucally, this appendix includes information on:

. {nmal oversight activities;
b ¢ Media-specific sampling activities;

¢ 'Common sampling activities;

e Post-sampling activitiés; and

¢ Quality review activiﬁes. |

' The organization of this chapter corresponds to the Field ‘Activity Report for
oversight of sampling and analysis {see Section B.6.1 in this Appendix). :

B.1 ' INIT[AL OVERSIGHT ACTIVITIES

There are a number of activities that the oversight assistant should perform
before beginning the sampling and analysis plan (SAP). These activities will
help the oversight assistaat-to; bv"ome familiar with the planned site activities,
inciuding the:health and safety :-qu:rements organize and plan the resources
for oversight; coordinate with other parties involved at the site; and make the
necessary prehmmary observations at the site.

B.1.1 ~ | Preparation

Preparation for conducting oversight. involves reviewing the site Work Plan,

the SAP, and the health and safety plan; securing the necessary oversight tools;

and coordinating with the appropriate parties before arriving at the site,

_ ' o LT

Review The SAP cons:sts of the field samplmg plan (FSP) and the quality assurance
Sampling and project plan (QAP iP). The content and purpose of these plans are discussed in
Aunalysis Plan .greater detail in Volume 1, Chapter 3 and in EPA's "Guidance for Conducting

Remedial Investigations and Feasibility Studies Under CERCLA" (U.S. EPA,

1988 Chapter 2 and Appendix B).

The RPM and oversight.assistant should review the SAP to become fam:lxar
with the media that will be sampled; the location, number and type of samples
that will be collected; the equipment.;techniques, and procedures that are
planned for collecting, labeling, .reserving, packaging, and shipping samples;’
the procedures for recordkeeping and documentation; and the quality

B-1
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_ following sections: '

- assurance built into the >lan to achieve project data quality objectives. The.

oversight assistant shou:d review the names and backgrounds of field personnel
as well. Familiarity with the details of the SAP will allow the oversight .
assistant to focus on observing the activities at the site, - -

To determine the ob’active of the planned samphng activities, the RPM and
oversight assistant should focus on the following mforrnat:on when reviewing
the SAP: .

. The sate background and the 1 story of-previous activities at. or concerning
the snte

e The suspected contammants the types of contaminated media, and the
reason for concern (for example, health effects, surroundmg population,
and migration of contamination}); and ,

* The quality and types of data needed to characterize the site.
The RPM and oversight assistant should review the PRP's health and safet;lf'

plan (HSP) to become familiar wiih the health and safety procedures and
protocols that will be used by the contractors at the site. The RPM and

" oversight assistant should pay particular attention to the following sections:

the known or suspected contaminants at the site; and the suspected location
and concentration of contaminants -- including the hazards associated with -
each contaminant (such as toxicity and health eff ects) and the action levels
that would require- upgradmg personal protective equipment or abandoning the
site. The oversight assistant should become familiar with the site emergency
procedures, the type of protective equipment to be worn by field personnel
during each activity, the location of the designated work areas and clean areas,
the location of the nearest medical facility, and the procedures and equipment
for monitoring the work area for potentially hazardous materials.

Detailed information on bealth an ! safety riquirements for hazardous waste

" sites is found in EPA Order No. 1440.2, "Health and Safety Requirements of

Employees Engaged in Field Activities" (U.S. EPA, 1981}, and OSHA
regulations in 29 CFR 1910.120 (see qug_a_LB_gg_gs_m 45654, December .19, -
l986) More detailed guidance directed specifically at health and safety
activities is described under the n- _.a-specnfnc sampling technique sections of
this manual, .

The tools needed to ensure effective oversight include both the equipment for
collecting oversight samples and providing heaith and safety protection for
field personnel, and the equipmer: for documenting site activities, '

The equipment and materials needed to collect, contain, label, preserve,
package, and ship the oversight samples is discussed in greater deta:l in the .

v

* Sampling equipment for each medium to be sampled (Section B.2); - '
+« Sample containers (Section B.3.1); |

. Labels and tags (Section B.3.Z

B-2
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e Preservative materials (Section B.3.3);
e -Packaging and shipping materials (Sections B.4.1 and B.4.2);
e Quality review (Section B.5). - |

The oversight assistant should refer to the PRP's Work Plan schedule and the
SAP to determine the specific equipment that will be needed for each day's
activities. The required equipme: is suppiied by the oversight team itseif,
except for decontamination equip. :ent {usually, the oversight team uses the
PRP's equipment). The oversight assistant should contact the PRP to confirm
this arrangement before going to the site. If the PRP is not willing to share
decontammat:on equipment, the equ:pment should be secured by the oversight
team. . .

The tools used for documenting the sampling and analyéis field activities
include the following (see Section B.6):

» Field Activity Report -- for assisting the oversight assistant in focusing on
the key aspects of the sampling and analysis activities in terms of :
oversight, and for recording details of these activities;

s Field logbook -- for the RPM to record facts regardmg the site condmons,
field measurements, location and type of samplés collected, and dates and
txmes of sampling activities; and

« Photographic or video camera -- for obtammg a visual record of the site
and sampling activities.

Preparmg for field oversight of sampling and ahalysxs activities requires
extensive coordination with ali of the parties involved. These parues usually
mclude S i

e The PRP's primary representative to EPA;

. The PRP‘s field supervisor;

. The Federal State. and local assmtants (as identifi led by the RPM) and

. o« The oversight team’s laboratory representative,.

Y

In many cases, other parties are ir. volved, including the following:

¢ The PRP's contractor if othef‘t.ﬁan field supervisor; .

e The oversight team's contractor;

~» The EPA coordinator for the Contract Léborator’y Program (CLP); and

o The PRP's facility representative (if other than the PRP’s primary.
representative),

The RPM or oversig‘ht assistant.shculd communicate with the relevant parties
(usually by telephone) on a regular basis regarding the planned activities at the
site.” It is especially important for the oversight assistant to obtain a

~
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commitment from the laborato:y that will analyze the split, duplicate, and
blank samples (see Section B.5) several weeks in advance of the scheduled site
activities. Laboratory scheduling is the most common obstacle in coordmatmg
oversight activities. If the laboratory analysis is arranged through the CLP,

the oversight assistant should contact the CLP coordinator at least 4 to 6 weeks

" before the planned sampling date. Arranging private. laboratory services
.generally requires less notice, but still requires adequate planning.

Preliminary On-site Activities

The RPM and oversight assistant should acquaint themselves with the names,
responsibilities, and general qualifications of the personnel designated in the
SAP." They should realize, however, that frequently the PRP’s staffing plans.
‘change; personnel substitutions are routine and should not alarm the RPM or

~ oversight assistant. If staffi ing changes are made, the oversight assistant should
make a note in the field activity report and determine informally if the
substitution seems reasonable (either by observing the individual’s actmnes or
by communicating with him/her). In making this determmanon. the oversnght
assistant should use his/her pr)fessional jud; went, keeping in mind that the
PRP has no incentive to send an unqualified :ndmdual to the field. The
“oversight assistant should not delay the PRP's activities to verify personnel
substitutions. If the PRP has substituted an unqualified individual to perform
field work, the oversight assistant should be able to tell by observing that
individual as sampling activities proceed. -In this case, the oversight assistant
“should notify the RPM.. ) ‘ .

The oversight assistant should be familiar with the planned location and

number of samples designated in the SAP and should compare the plan with
the actual number and location of samples collected in the field. The oversight
assistant should not delay the PRP's activities to check compliance with the
SAP: rather, the assistant shoul . gather iaformation by observing or . -
conversing with the PRP briefly at the begmmng of each day. If the field
superv:sor holds a briefing or safety meeting at the start of each day, thisisa
good time for the oversight assistant to gather information. ‘

Frequently, samplmg locations will be medified in the fi neld usually when
access to a planned samplmg location is obstructed by an unforeseen physical .
» barrier. The oversxght assistant should make a note in the field activity report
of any changes in the samplmg location and should use his/her judgment to
evaluate whether the change is reasonable (see Section B.1.1). To make this
evaluation, the ovar *i2ht assist:int shou!d consider the objectives of the
sampling and analysis activities, as described in the SAP. A change in
sampling location that the oversight assistant feels might adversely affect the
outcome of the sampling effort should first be discussed with the PRPs’ fieid
supervisor. If the disagreement cannot be resolved inquiry should be made to
the RPM at the first available moment,

The overs:ght assistant should be familiar w:th the media and types of
samplmg equipment demgnated in the SAP and should compare the equipment
at the site and the equipment that was designated in the SAP for eacn medium
to be-sampled. The oversight assistant should focus his/her attention on the
major types of equipment, such as split spoon samplers for collecting
undisturbed soil samples, bailers for collecting groundwater samples, or pumps

B-4
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for purging.monitoringa,\égp,i;i_'s'_;bgf‘_q',re-san'}bling. Details such as the size of

baile_rs: the type of bailer wiré, or the type of pump tubing during the
preliminary on-site activities are generally of minor concern. The oversight
assistant should refer to Section B.2 of this,manual if there are any questions

concerning the application and use of sampling equipment for each medium.

_If the major equiprhent the PRP has at the site is different than designated in

the SAP, the oversight assistant should refer to the detailed information for the
media-specific sampling acuviiies (Section B.2) to evaluate the validity of the

equipment s *  :tution. Tl oversight assistant should pay special attention to
ithe saupling activities whe . the equipment is used. The oversight assistant

. should not delay the PRP's activities to determine if the equipment is’

acceptable. A discussion should be held with the field supervisor if the
oversight assistant feels that the equipment is not acceptable for some reason.
If the disagreement cannot be resolved, an inquiry should be made to the RPM
at the first available moment. , ‘ :

Layout of the decontamination and clean areas at the site should be one of the -

first activities that the PRP's contractors should perform before beginning
sampling and analysis.” Locations for these areas should be designated in the
SAP. The oversight assistant should be familiar with the general location and
configuration planned for these areas, and should check to see that the areas
are placed according to the SAP.. ‘ S o

Before sample collection begins, the oversight assistant and his/her team
should conduct a walking tour of the site. The walking tour serves two
functions: 1) to familiarize oversight personnel with the site and the .
surrounding area (the oversight team should be sufficiently familiar with the
site to find their way in the event of an emergency), and 2) to identify general
background site conditions that might affect sampling activities or sample
results. ) o ‘ :
The effect of background site conditions on the sampling activities and sample
results varies with each sample medium and type of sample. ‘Detailed
information on the effects of background site conditions on sampling activities
and sample results is provided for each sample medium in Sections B.2.1
through B.2.9. The oversight assistant should note any background site
conditions that he/she observes during the walking tour and should pay special

" attention to these conditions affecting a particular area of sampling.

.

Field analytical equipment- must be calibrated regularly in order to provigle
reliable measurements. The method and frequency of calibration vary with

different instruments, but the sampling team should, at a minimum, calibrate

equipment daily either upon arriving at the site or prior to its use. A
calibration check after use or at day's end will determine any drift in
instrument measurement. The oversight assistant should know what type of

- field analytical equipment will be used at the site and how often the

equipment should be calibrated, as designated in the SAP,
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B.2.1

Sampling
Locations

" . Rivers,

Streams, and
Creeks

Surface Water

MEDIA SPECIFIC SAMPLING ACTiVITIES = .

One of the primary functions of oversight is to venfy that the PRPs sampling
team is complymg with the requirements of the SAP, and that the samples are
representative of the contaminated media. Collecting representative samples
depends on proper sampling locations, equipment, and techniques as wel] s
proper handling, preservation labeling, and shipping

This section discusses the samplir~ procedures that apply to specxfxc sample
media.. The nine sample media d. cussed are: (1) surface water, (2) ground
water, (3) soil water, (4)-surface soil, (5) subsurface soil, (6) soil vapor, (7)
sludge and slurry, (8) containerized wastes, and (9) amblent air. Each of these
media are dnscussed in a separate subsection., . \

-~

’
!

Surface water is generally characterized by one of four types of environments:
{1) rivers, streams, and creeks; (2) lakes and ponds; (3) impoundments and
lagoons; and (4) estuaries. - Sediments are often sampled in conjunction with
surrace water, and are considered an integral part of the surface water
environment since each type of surface water is in.contact with sediments.
Because surface waters can exhibit a wide range of general characteristics,’

. such as size or flow, the collection techmque must be adapted to site-specific
* conditions.

s '

The oversight assistant should verify that the actual surface water sampling
locations are consistent with those specified in the SAP. Surface water
sampling locations will vary with the size of the water body and the amount of
mixing (turbulence) For example, the number and location of samples needed
to characterize river or stream contamination will differ greatly from the

_ number and location of samples reded to characterize a lake. Best

professional judgment should be utilized to evaluate whether changes in
sampling locations are reasonable and consistent with the objectives of the

sampling and analysis activities (see Section B.1.1). The oversight assistant

should record sampling locations on a site map or drawing and compare actual

_ samphng points and those specxf ied in the SAP

To ensure representatweness samples should be collected immediately
downstream of a turbulent area, or downstream of any marked physical change
in the stream channel (U.S. EPA, 1986¢c). In the absence of turbulent areas,
the oversight assistant should vem‘y that the sampie location is cle~r of
immediate point sources of pollution such as tributaries or industrial and

~ muaicipal effluents Samples shouid also be located roughly. proportional to

flow -- that'is, closer together toward mid-channel, where most of the flow
travels, than toward the banks, where the propomon of total flow is smaller. .

Unless a stream is extremely turbulent, it is nearly 1mpossnble to.measure the
effect of an immediately upstream waste discharge or tributary. This is
because the inflow of a liquid from an upstream waste frequently remains near .
the bank with little initial lateral mixing. Therefore, the oversight assistan.
should note if at least three locations hetween any two points of major change
in a stream (such as waste discharge or tributary) are sampled to adequately
represent the strearn
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If the effect of a waste dxscharge or tnbuzary on a water body is to be

' quantified, the oversight assistant should check that the samples are collected

both upstream and downstream from the discharge or tributary. The sample
location on a tributary should be as near its mouth as poss:ble without
collecting water from the main stream that may flow into the mouth of the
tributary on e¢ither the surface or bottom (because of density differences due
to temperature, dissolved salts, or turbidity).

When the sampling team collects “veral samples along a stream, the samples
should be located ot time-of-wat. -travel intervals; that is, the distance that
the water ;ravels in a given time period. A general rule of thumb is to collect

- a total of six samples at successive mtervals that are one-half water-travel day

apart (U.S. EPA, l986c)

Typically, sediment deposits in streams collect most heav:ly in river bends,
downstream of islands, and downstream of obstructions in the water,

~ Generally, the oversight assistant should check if sediment samples are

collected along a cross- -section of a river or stream bed. A common practice is
to sample at quarter points along the cross-section of the site. The sampling
team should not take sediment samples 1mmednately upstream or downstream
from the confluence of two streams or rivers because of possible backflow and
madequate mnung

‘Because of reduced (or no) flow, lakes and ponds have a much greater '

tendency to stratify than rivers and streams. The relative lack of mixing
requires the sampling team to obtain more samples to represent present water
conditions. For example, if stratification is caused by water temperature
differences (such as cooler, heavier river water entering warmer lake water)
the sampling team should sample each layer of the stratified water column
separately. If alake is in spring or fall overturn, vertical composites may not
be necessary. Stratification can be determined with temperature, specific :
conductance, pH, and diss.* odC vgen vertical profiles. The oversight
assistant should check if thé sampling team has made a vertical profile of the

" water column or used visual observanon to detect different layers.

The number of water samphng locations on a lake or pond will vary wnth the
size and shape of the basin as well as othér factors such as discharges,

‘tributaries, and land use characteristics that could affect water quality. In

ponds, a single vertical composite at the deepest point may be representatxve.
In naturally formed ponds, the deepest point is usually near the center. In
lakes, the sampling team should take several vertical composite along a transect
or grid to ensure the samples are represeatative {U.S. EPA, 1986¢). However,
vertica! composites samples should not be collected for volatiles; separate grab
samples at each composi;é point saould be collected.

The oversnght assistant should check if sediment samples in lakes, ponds or
reservoirs are collected approximately at the center of water-mass where
contaminated fines are most likely to collect. Generally, coarser-grained
sediments are deposited near the headwaters of a reservoir, while bed -
sediments near the center of the water mass will be composed -of fine-grained
materials. S
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General
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Conditions

Impoundments ‘and lagoons generally will contain more concentrated wastes
than lakes and ponds, and thus be a source {as well as a sink) of
contamination. In addition, impoundments and lagoons are more likely to
contain sludges as opposed to sediments (for information on sludge sampling,
see Section B.2.7). .

As with lakes and ponds, the number bf‘ water sampling locations for

" impoundments a.d lagoons will vary with the size and shape of the

impoundment or lagoon as well as other factors such’ as the location and flow
characteristics of inlets and dischz-3es.. In small impoundments, 1 single
vertical composite at the deepest ¢ int may be representative; the deepest
point is usually near the dam. In larger impoundments, the samplmg team
should take several vertical composites along a transect or.grid to easure
samples are representative (U.S. EPA, 1986¢).

Due to the dynam:cs of estuaries, preplanned samplmg Iocanons typwally must
be changed after initial samplmg (Initial sampling may only test assumptions
regarding sample locations). In addition, because estuary dynamics cannot

‘normally be determined by a single-season study, estuary samphng is usually

two-phased, conducted during we: and dry seasons.

1 !
The oversight assistant should note if samples in estuaries are collected at mid-
depth where depths are less than 10 feet, unless the salinity profile indicates
the presence-of a halocline (salinity stratification). In that case, the sampling
team should collect samples from each stratum. For depths greater than 10
feet, the sampling team may cotlect water samples at 1-foot depth, mid-
depth, or 1 foot from the bottom. Samphng in estuaries is normally based on
tldal phases, with sampling on successwe slack (low flow) tides. .

Biota sampling may occur when questions exist about the presence or absence
of measurable impacts both onsite and offsite or to assist in preparing an ‘
ecological assessment. In surface - -aters, blota are often sampled incidentally
to water or sediment sampling. In other media, or for bioassays, specific
equipment and detailed project plans are employed. Biota sampling can help
better determine the effect of contaminants on natural systems, either directly
or through food-chain accumulation.

The oversight assistant should note the general conditions of the water body
(and sediments). Water turbidity and turbulence are of particular interest for
obtaining representatwe surface water samples. (Turbulence affects mixing,
while turbidity is an indication of sediment/water mixing). In addition, the
oversight assistant should observe *he water to detect the presence of any
stratnﬁcanon (layers) or the presen\.e of petroleum products or, surface sheen.

The oversight assnstant should also document other conditions which could .

affect sampling activities or sample quality. These conditions include the

.presence and relative locations of any dxscharges or tributaries, any .

obstructions or islands, and any change in channel width or direction-as well as
weather conditions.: Refer to the general site conditions paragraphs of Section
B.2 for more detail-and additional considerations.

T
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Generally, any sampling equrpmen that preserves the integrity of the sample,
and produces a sample that’is” representanve of the sample location, is
acceptable The oversight assistant, however, should note if thé sampling
team's equipment is consistent with the equrpment listed in the SAP. To .
reduce the possibility of ¢ross-contamination, the sampling team should collect
samples with glass, plastic, or Teflon-coated samplers for trace metals analysis.
Likewise, stainless steel, glass, or Teflon samplers are used to collect samples
for trace orgamc compounds analysrs

For samplrng at a specific depth, t. : sampling team may usé a standard
Kemmerer or Yan Dorn sampler (U. S EPA, 1987a). The Kemmerer sampler
(Figure B-1)is a brass cylinder with rubber stoppers that leave the ends open

. while the cylinder is being lowered in a vertical position to allow free passage

of water through the cyhnder THe Van Dorn sampler (Figure B-1) is similar
to the Kemmerer, but is plastic and is lowered in a horizontal position. The
oversight assistant should check whether the sampling team uses the Kemmerer
metallic sampler for trace organic compounds or the plastic Van Dorn sampler
for trace metals (some Van Dorn samplers are Teflon-coated and theref‘ ore can
be-used for both orgamc compounds and metals)

When using a Kemmerer or Van Dorn sampler, the sampling team sends a
5-ounce messenger (weight) down the rope, or activates an electrical solenoid
when the sampler reaches the designated depth, causing the stoppers to close
the cylinder. The sample is raised and removed through a valve to fill sample

- bottles.

The sampling team may also use modifications of. the basic Kemmerer and Van
Dorn samplers. Two of these are the Nansen Bottle and the Niskin Bottle.
The Nansen Bottle, available in a 1.5-liter size, consists of a brass tube with
rotary valves at each end. The Niskin Bottle sampler is available in sizes
ranging from 1.7 to 30 ltters and is designed pnmarrly for deep water
sampling.

- . 1
As with the Kemmerer, the Nansen bottle is lowered with the valves open. A
messenger weight releases a catch mechanism, allowmg the bottle to invert,
and closing the valves. The Niskin Bottle, unlike the Kemmerer, can be
opened and closed at-any depth. This allows the bottle to penetrate surface
contamination (such as oil shcks) with mmtmal Tisk of contaminating the
mternal sample area. .

Another type of sampler (U S. EPA, 1987a) is the weighted- bottle sampler

(Figure B-2). When using the weighted-bottle sampler, the sampling team
lowers the samples to the desired depth and pulls the stopper, allowing the
bottle to fill, Unhke the Kemmerer. the bottle is raised uncapped allowing
the sample to mix with water from other depths

The sampling team may also use small peristaltic pumps to sample surface
water (Figure B-2). With peristaltic pumps, the sample is drawn through
heavy-wall Teflon tubing and pumped directly into the sample container (U.S.
EPA, 1987a). This method permits sampling from a specific depth or
sweeping the width of narrow streams. These pumps should not be used for

sampling volatile organics or oil and grease; volatile stripping can occur and oil

and grease can adhere to the tubing.

B-9
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~ Figure B-1. Common Surface Water Sampers
{
Fl

Kemmerer Sampler

B-10

Vah Ddrn Sampler



i

1 OOO-.mI( ]--Cll.lal't) weighted-

bottle catcher

] ' -
» Tt . '

Weighted Bottle Sampler

Peristalti; Pump

B-11

Washer
Pin

‘Nut

Evyelet
Cork

Washer




. - N .

Sedintent
Sampling
Equipment

Dredgirtg
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The sampling team may use a sampling device resembling a dust pan to sample
an immiscible floating phase (for uwxampie, petroleum). The device has a large, -
shallow surface area that skims-the water surface more readily than a cup with .
a smaller, deeper surface area. Alternatively, the samplmg team ¢an use an
absorbent boom or roll to gather the floating material into a deeper pool for
sampling directly, or absorb the material to be wrung into sample containers.

To conect a sediment sample, the samplmg team will generally use one of

three methods: dredgtng, coring, nr scooping.

For routine analyses, the Peterson dredge is preferable when the surface water
bed is rocky, very deep, or when the stream velocity is high (U.S. EPA,
1986¢). The Eckman dredge has only limited usefulness. It performs well
where bottom material is unusually soft, as when covered with organic sludge
or light mud. It is unsuitable, however, for sandy, rocky, and hard bottoms

- and is too light for use in streams with h:gh velocnttes

The Ponar dredge is one of the most effectwe samplers f‘or general use on all
types of substrate. The Ponar dredge (Figure B-3) is a modification of the
Peterson dredge and is similar in size and weight. It has been modified by the
addition of side plates and a screen on the top of the sample compartment.
The screen over the sample compartment permits water to pass through the
sampler as it descends, thus reducing the "shock wave" created by the descent
of the dredge into the sediment. _

If a historical analysis of sediment deposition is desired, the sampling team
may use core samplers to sample vertical columns of sed:ment Core samplers
are better than dredges for this type of analysis because they preserve the
sequenttal layering of the deposit. The sampling team may use different types
of coring devices dependi.i.»on.th> depth of water from which the sample is to

" be obtained, the nature of tc-botdm Tndterial, and the length of core to be
_collected. These coring devices vary from hand push tubes (Figure B-3) to

weight- or gravity-driven devices. To reduce sample contamination, the
sampling team should use glass or Teflon core liners. With core liners, the
samples are easily delivered to the lab for analysis in the tube in which they

“were collected. The disadvantage of coring'devices is that a relatively small

surface area and sample size is obtained, therefore requiring additional
sampling by the sampling team to obtain the required amount for analysis.

The oversight assistant should check if the coring tube is long enough and has
the prcper diameter to ensure a renresentative sample. The sampling team
should use a coring tube chat'is ap_roximately 12 inches long if recently
deposited sediments (8 inches or less) are needed. Longer tubes should be used
when the sediments exceed 8 inches in thickness (U.S. EPA - 1986¢). Because
coarse or unconsolidated sediments such as sands and gravel ‘tend to fall out of
the tube, the sampling team should use a tube with 2 small diameter (a tube

- about 2 inches in diameter is usually the best size). - Since soft or semi-

consolidated sediments adhere more readily to the inside of the tube, the
sampling team may use larger diameter tubes for mud or clay. The wall
thicknass of the tube should be about 1/3 inch for either Teflon or glass. The
inside wall may be filed down at the bottom of the tube to more easily pierce
the substrate :
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~ Scooping

‘Sample Type

" The size of the sample collected-is determined by the requirements for -

"- Volatile organics;

If the stream has a significant flo~ and is too deep.to wade, the sampling team
may scoop some sediment with a BMH-60 sampler (U.S. EPA, 1586¢). The
BMH-60 is not particularly efficient in mud or other soft substrates because
its weight will cause penetration to deeper sediments, which may not be
desired. The sampling team may use the BMH-60 l‘or sampling if subsamples
that have not been in contact with the metal walls of the sampler are taken.

There are two types of surface water samples that may be collected: a grab
sample and a composite-sample. “‘rab samples are taken at a single location.
It may be necessary to collect ma :rial from a location in successive "grabs" to
accumulate the required amount of sample; the sample is still, however, a grab
sample. Composite samples are combined from different locations, or from
different times.” A continuous sample would also be a composite sample. For
example, grab samples combined from 1 foot below the water surface, at mid-

+depth, and 1 foot above the bottom would constitute a vertical composire. A
" peristaltic pump collecting water from mid-depth at the center of a stream

channel over a period of time would yield a time composite sampie.
Generally, water samples with different temperatures or conductivities, may
be composited (U.S. EPA, 1986¢) as'these properties (as opposedto
composition) are subject to change once the sample has been collected.
Sediment samples of dissimilar composition or samples collected for volatile .
organic analysis should not be composrted but instead stored for. separate
analysis.

:

analysis, and is specrf’:ed in the SAP. For example water samples analyzed for.
purgeable organic. compounds should be stored in 40 mL septum vials with no
head space (air) remaining. Sediment samples for purgeable organic
compounds analysis should completely fill'a 4-ounce (120 mL) sample .
container; again‘ no head space should remain in the sample containers. For
trace organic compounds and metals, 4 to 8 ounces (120-240 mL, of sample

are usually collected.

The SAP should specrfy the order in whrch samples should be collected
Generally, samples should be collected in the order of decreasing volatility;
volatile contaminants should be sampled before nonvolatile contaminants (U S.
EPA 1986a). A preferred collecnon order would be:

Purgeable organics (generally not volatile at ambient conditions); -

+ Total orgarlics;

e Metals;

» Phenols;
* Cyanide; and

L

+« Metal anions {for example, sulfate, chloride..nitrate).
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Sampling The oversight assistant'Shoule beé awdre of other factors, such as water velocity

Techanique and accessibility, that may affect sampler selection and technique. For
example, the sampling team should collect surface water samples from the
shore of the water body (possibly. with an extension pole), a small boat, a pier,
or by wading in streams. Wading, however can cause bottom deposits to rise
and bias the sampie. For this reason wading is not acceptabie for lakes and
streams without a noticeable current. When wading, sampling personnel
should face upstream and collect the sample with the container pointing

‘ upstreamn. Likewise, when sa- pling beneath the water surface, care shoute

taken not to stir up the bottor sediment and thus bias the sampl..

The sampling team can collect water samples from shallow depths by
submerging the sample container directly into the water. Alternatively, they
can use a bucket or dedicated collection vessel (bailer beaker, or other
sampler) to transfer the water sample to a container. However, when a
“transfer vessel is used, the sampling team should avoid aeration and loss of
volatile organic’ compounds. The team should also not disturb the bottom
sediment and should decontaminate the transfer vessel petween sample
locations. '
For deeper samples, the sampling team should attach a rope to.the dedicated
. sampler. The oversight assistant should note if the sampling team uses either a
nylon rope or Teflon-coated wire to lower all samplers into the water; other
rope/cable materials may introduce contaminants., The rope should be
- properly discarded or decontaminated between samplmg locauons

" When sampling from. highly contammated surface water (for example, from a
surface impoundment) the sampling team should take care to minimize splash
) hazards which could spread.contamination as well as result in.unintended -
- ‘ : exposure. Similarly, if the sampling team will be collecting extremely
‘ " contaminated sediment, preliminary decontamination may be necessary bef ore
. . leaving the sampling location. Typlcally, this will involve placing
c b contaminated boots and samp ng equipment into plastic bags for transfer to
the decontamination area. This will prevent spread of contamination. As
noted in-Section B.4.3, full decontamination is not done in locations adjacent
to surface water where runoff to the water can occur.

i

' : " iR

“ Field Fneld analyt:cal techmques for screenmg surface water (and ground water) can
Analytical ., be broadly outlined in six categories:.
Techniques , .

e . pH meters;

o' Conductivity meters; . -

t

, ‘ o + Thermometers;
«  Dissolved oxygen meters;

o [Inorganic compounds kits/instruments; and

s Organic compounds instruments.

Except for self-purging instruments (fcr example, gas chromatographs), the -
oversight assistant should note whether the sampling team decontaminates the
analytical equipment between samples to avoid cross contamination.

-
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The sampling team can obuwun the pH of a water sample from either a pH
meter or calorimetric pH paper (L.S. EPA, 1986¢, 1976b). The oversight
assistant should verify that the pH meter is cal1brated at a minimum, on a
daily basis to standard solutions and to temperature (1!‘ the pH meter does not
have temperature compensation capability). If calorimetric pH paper is used
the oversight assistant should note the shelf-life’ explranon ,

The sampling team obta_ms the pH of a sample by lmmersmg the {clean).pH
meter electrode in the water sample and reading the instrument display. The
oversight assistant should note the re2sence of oily material or particulate
matter, since this material or mati .- can impair electrode response. If the
sampling team uses pH paper, a drop of water should be put on the paper
since immersing pH paper will contaminate the sample.

Conductivity is a function of the number of ions in solution, and is therefore a
relative indication of water contamination. The sampling team should
calibrate a conductivity meter against a test solution of known conductivity
before use. Because surface waters contain many natural salts, the sampling

“team should compare field measurements to an upgradient or uncontaminated

baseline, Because conductmty is also a function of temperature, the sampling
team should measuré samples at the same temperature, or should use a
temperamre-compensatmg instrument.

\

The sampling team can measure water temperature with any high-quality
mercury-filled thermometer or thermistor with an analog or digital readout
device (U.S. EPA, 1986¢c). Although it is not necessary to calibrate on a daily’
basis, thermometers should be periodically calibrated against a National
Institute of Science and Technology (NIST) traceable standard thermometer.
The sampling team should insert the {clean) thermometer in situ when .
possible, or into a collected sampie. The oversight assistant should check that

" the samplmg team allows the' temperature to equnl:brate before taking the
‘reading. -

s

The sampling team can measure dissolved oxygen content in water samples

with a dissolved oxygen meter or with the Winkler method (U S. EPA, 1986¢).
.The meter measures.dissolved oxygzn content directly upon immersion of the
probe, whereas the Winkler method is a titration iavolving five reagents. . The

.. sampling team should calibrate the dissolved oxygen meter against the Winkler

method before use on samples free of interferences, or otherwise according to
manufacturer’s instructions. Since temperature affects dissolved oxygen
readings, the oversight assistant should check if the sampling team's meter is
equipped with a temperature compensator. Dissolved oxygen probe
performance is also affected by dissolved inorganic salts and by. reactive gases
such as chlorine and hydrogen sulfide,

Various field test kits and instrumentation exist for field analysis of inorganic
compounds (U.S. EPA, 1987a). The kits are calorimetric tests that require the
sampling team to add reagents to a portion of the sample. To obtain the
results, the sampling team compares the sample with a color chart or uses a
spectrophotometer, colorimeter, or other instrument that will measure color

B-16 o



Organic
Compound
Instruments

B.2.2

Well Location/
Condition

Ground Water .

B T T I e A

e

. . R qif‘*‘" \’h‘” ‘ﬁ‘ ' ’ -
intensity. If the Samplms team uses a field atomic absorption spectrometer,

the oversight assistant should check if the operator has been trained 1o avoid
interference and contamination problems.

Although there are many ofgénié cqmpound instruments that.the sampling and
analysis team may operate in a van, trailer, or building, the oversight assistant
will generally encounter portable instruments (U.S, EPA, 1987a, 1987b). The

' .most easily portable units are bat' ry-owered gas chromatographs {GCs).

There are also mass spectrom'eter‘ MS) and combination GC/MS units which.
require 120 volts of AC power either from regular utility lines or from
generators.

Generally, the battery-powe'red GCs are suitable only for detecting volatile
compounds. The AC-powered units can detect semi-volatiles, and can be

. temperature programmed or can have capillary column capability, both of

which considerably enhance GC selectivity. The oversight assistant should be
aware that effective use of these analytical instruments requires a high level of
operator expeérience and expernse The oversight assistant should note the type-
of equipment that the samplmg team uses and the experience of the
operator(s).

!

- Ground water is usually defined as the water present in the saturated soil
‘ zone -- that is, the subsurface soil zone in which the pore space between the

soil grains {or rock fractures) is filled with water. Although water is present
in the unsaturated zone in the form of films and vapors, it is often referred to
as soil water in this case and is distinct from saturated ground water (U.S.
EPA, 1987a). This is an important distinction because the techniques for well

;nstallanon and sampling differ: s:quxcantly between ground water and soil

water.

The samplmg team will typically sample ground water through an in-place

well that is either temporarily (if approved) or permanently installed.
However, the team may also sample ground water anywhere it is prasent. such’

'as in a pit or hole dug to the water table (U.S. EPA, 1986c).

The oversight assistant should check if the actual sampling locations are

consistent with those specified in the SAP. However, site-specific conditions
may require modifications in wel! location. The oversight assistant should rely .
on best professional Judgment to evaluate whether changes in well 1ocations

" are reasonable and consistent with the objectives of the SAP (see Section

B.1.1). The oversight assistant should note the location of all wells in the field

log and on a map. A comparison of the actual well locat:ons and the mtended

locations should be noted.

The qvefsight_ assistant should also check that the well is covered by a locked
protective casing. The protective casing should be set in grout or concrete to

_prevent its movement. The well casing should be capped to prevent foreign

matter from entering the well.
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into the well until it comes*mto contact ‘with the water, The rod.or tape is
then withdrawn from the well. A color change indicates that a body of
nonaqueous-phase hydrocarbon is present. Although this method can detect a
layer of hydrocarbon less than |-mm thick, it does not permit direct .
measurement of the thickness of the layer. The sampling team can use a bailer
to measure the thickness of the layer. ‘ o

Generally, any sampling equipment that preserves the integrity of the sample
and produces a sample that is ; presentative of the sample location is
acceptable. The most common .nethods involve either bailing or pumpingi
The oversight assistant should note if the sampling team s equipment is
consistent with the equipment listed in the SAP

Bailers are divided into three groups: (1) top-filling, (2) bottom-filling, and
© (3) thief. The sampling team may use a thief bailer to collect a sample from a

particular zone. The thief bailer (for example, a Kemmerer.bottle; see Figure
B-1} has check valves or mechanical stops on each end.

Because the top- frllmg bailer is open only at the top, the oversight assistant

‘'should check that it is completely submerged to permnt ftlltng The oversight:

assitant should also note if the sampling team is trying to determine the
presence of a nonaqueous-phase liquid. It may be difficult to identify
nonaqueous-phase liquids with a top-filling bailer because the bubbling action

“caused by the water filling the bailer may emulsify the two liquid phases (U.S.

EPA, 1987b).

The bottom-filling bailer ‘(Figure‘B—4) has a one-way check valve at the

bottom and an open top. As the bailer is lowered, it fills from the bottom.
The oversight assistant should make sure the bailer is lowered slowly for
nonaqueous-phase layers, so that they can be easnly identified and separated 7

for analysns C

" As a thief batler.‘is lowered, water-and nbnaq‘ueous-phase liquids can flow

completely through the bailer. .When the desired coliection level is reached,
the stops can be closed, or the check valves will be activated when the bailer is

~drawn up,

o - . |
1 . I

In general, the sampling team should use plastic or Teflon-coated bailers to
collect samples for trace metals analysis, and stainless steel or teflon-coated

" bailers to collect samples for trace organic compounds analysis. (Contaminant

leaching from the bailer is generally infinitesimal except under aggressive and
extremely contaminated conditions, such as nonaqueous-phase layers for
plastic and low pH combined w:th nitrates for stainless steel. Thus, either
material may be acceptable for collecting for both organic compounds and

~ metals analysis depending on concentraction and constituents of concern.)

The sampling team may use a variety of pumps for sampling ground water.
Pumps are classified as (1) suction-lift, (2) submersible, (3) air-lift, (4)
bladder, or (5) gas-driven piston. These pumps are discussed below,
Regardless of the type, the oversight assistant should check that the pumps
used for purging the well are not used for samplmg without decontammatlon
(US. EPA, 1987a).
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Figure B-4. Ground-Water Samplers
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Suction-lift pumps includé ¢ :ntrifugal pumps, hand-operated diaphragm-
pumps, and peristaltic pumps. The sample is drawn into and up the pump
discharge line by the repeated creation of a partial vacuum in the pump. The
ovemght assistant should be aware that suction pumps generally are not
practical at surface depths greater than 25 feet and suction pumps are not
suitab': for sampling for purgeable organic compounds since suction can strip
volatile compounds.

The samnline  _..n may use :bmersivie pumps to depths of several hundred
feet. The.sample is brought .nto the pump by a series of impellers or blades,
and is forced to the surface as more fluid is brought into the pump. The
oversight assistant should be aware that submersible pumps are difficult to
transport and decontaminate, and may emulsify any nonaqueous-phase liquids
and volatilize dissolved organic compounds. They are therefore generally

better su1ted for purging than for samplmg

The sampling team will rarely use air-1ift pumps since significant oxidation,

emulsification, and degassing.may occur. Air-lift pumps also are not suitable
for pH-sensitive parameters such as metals. Air-lift pumps (Figure B-4) use
air pressure to force samples into and up the discharge tube. The air pressure
can be generated by hand, but a small air compressor is more commonly used

for this purpose,

- Bladder pumps may be-used in wells as small as 2 inches in diameter and are

acceptable for the sampling of all contaminants (although they are difficult to
properly decontaminate). Bladder pumps consist of a collapsible membrane
inside a rigid housing. Compressed gas (which does not come in contact with
the sample) is used to inflate or deflate the collapsible membrane (bladder)
from the outside. This draws the sample into the bladder and forces it to the

In small-diameter wells, the sampling team may also use recently developed
piston pumps. Compressed gas is used to activate the pistons to bring the

- sample into the pump. The sample is pumped without coming in contact with

the gas. Although these devices can pump to depths in excess of 500 meters,
pumping rates are low
" !

As with surface water, there are two types of samples that may be collected: a
grab sample or a composite sample (see Section B.2.1).

Generally, ground water samples are grab samples, although separate samples
could be composited. Alternatively, ground water may be sampled
continuously as in a ground water recovery or treatment system. The size of
the sample collected is determined by the requirements for analysis, and is
specified in the SAP. For example, water samples analyzed for purgeable
organic compounds should be stored in 40 mL septum vials with no head space
(air) remaining. Water samples for metals or ¢yanide analysis may fill a i6-
ounce or l-liter bottle. Larger amounts of water (up to 4 liters) may be
colle~ted for low-¢nncentration water samples that are analyzed for extractable
organcs.
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The SAP should specify the order in which samples should be collected.
Generally, samples should be collected in the order of decreasing volatility; N
volatile contaminants should be sampled before nonvolatile contaminants (U.S.

- EPA, l986a) See Section B. 2.1 for a preferred collection order of

contaminants. N

When sampling with bailers, the bailer is lowered into the well on a clean
nylon rope or Teflon-coated cable and permitted to fill with ground water. 1
the samplmg team is collecting organic samples, the bailer should be lowered
so-that it does not enter the water with a splash Splashing or agitating the

water can §trip volatile compounds a 1 stir up collected sediment.

Before taking samples, the sampling team must purge wells to remove stagnant
water which has been standing in the well casing and may not be
representative of aquifer conditions. The sampling team may purge wells with
either an appropriate pump (depending on well depth) or a bailer. The
equipment used to purge the well should be inert and compatible with the
study objectives. The specific purglng procedures should be described in the
SAP.

- The standard method of purg:ng is to pump the well until three to five times

the vo'ume of standing water in the well has been removed. The sampling
team may also pump the well until the specific conductance, temperature, and |
pH of the ground water stabilizes (U.S. EPA, 1987a). Alternativ‘ely, a
combination of the two methods can be used. The oversight assistant should

‘be aware that pumping a well dry also constitytes an adequate purge and the

well can be sampled following well recovery (U.S. EPA, 1986c), although the

- purge rate should be reduced if possrble to remove the necessary volume of

water. B . ;
The sampling team must know the volume of the water in the well before the
team can properly purge the well. (The volume of water in the well may
fluctuate with the season and the weather.) The oversight assistant should note
the volume that is purged from each ~well; the purged volume should
correspond to the observed well wat'r volume

The overs:ght assistant should check that the sampling team lowers the
pump/hose assembly or bailer into the top ‘of the standing water column- {not

_deep into the column).! This is'done so that the purging will draw water from

the, ground water formation into the screened area of the well and up through
the’ casing so that the entire static volume can be removed (U.S. EPA, 1986c¢).
If the sampling team places the pump or bailer deep into the water column
the water above the pump or bailer may not be removed, and the’ subsequent
samples collected may not be representative of the ground water.

Regardless of which method is-used Tor purging, the sampllng team siould . -
place new aluminum foil or plastic’ sheeting on the ground surface beside the '
well to prevent additional contamination. The sampling team should keep any
hoses that come into contact with the ground water on a spool to further
minimize contamination during transport (U.S. EPA, 1986¢c).

The oversight assistant should note the time between the well purging and
sample collection. The sampling team should collect samples as soon as a

- volume of water sufficient for the intended analytical purpose reenters the

well. Exposing the water entenng the well for periods longer than 2 to 3
hours may result in unrepresentative :amples.

. Lo . B-22
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When sampling from a grOund avater well the sampling team should exercise
caution when first uncapping ‘tre well -- paruculariy if the well is unvented.
This is because contaminant.gases may have collected in the well, Moreover,

‘if the water table has risen since capping an unvented well, the air space above

the well will be pressurized.

- Once the well is uncapped, the sampling team should check the ambient air

around the well for the presence of hazardous vapors with an air monitoring
instrument before purging or sampling. The sampling team should approach
the well from the upwind side. 3ased on this initial hazard assessment, it may
be necessary to aon'more/bette. protective equipment, or even evacuate. ' The
oversight assistant should consult the site health and safety pian(s) for the’
appropriate action levels-before arriving at the site. In addition, if hazardous
atmospheres are encountered, the sampling team should try to ndennf y the
gases/vapors, and verif y that the site health and saf ety plan has specified
apphcable and appropriate contmgenc:es

Field analytical techniques f or screemng ground water (and surface water) can

~ be broadly outlined in six categories: .

'+ pH meters;

¢ Conductivity meters;
e  Thermometers;

s Dissolved oxygen meters,

~ ¢ Inorganic compounds kits/instruments; and

e Organic compounds instruments

These instruments are dl-::-_-ssec. in detaul iin Section_B. 2. 1, Surface Water
Sampling. Except for self -purg:ng instruments (t’or example, gas
chromatographs), the oversight assistant should check that the sampling team
decontaminates the analyncal equ:pment between samples to avoid cross-
contamination.’ . o

S

. So}l Water ‘ ' .

Water present in the unsaturated (vadose) zone in the form of films and vapors
is often referred to as soil water (U.S. EPA, 1987a). Most hydrogeology texts
dlsunguxsh between vater near .he surface and water in deeper unsaturated
zones by the fact that water near the surface (so-called soil water) is subject to
evaporation and plant transpiration, as well as to climatic effects. However,
for the purposes of oversight, this guidance will refer to all water in the
unsaturated/vadose zone as soil water because the sampling equipment and

-techniques for the entire vadose zone are essentially the same.
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Figure B-5 shows a hypothetical cross section of the subsurface, illustrating
the vadose and saturated zories. The term vadose zone (or zone of aeration) is
preferred to the term unsaturated zone because saturated conditions are
frequently encountered above the saturated zone in response to surface
flooding (Everett, et.al., 1984). The principal transport mechanisms of soil

, water in the vadose zone are mfnltranon percolation, red:stnbut:on and

evaporation.

As water in the vadose zone does 0t exist in a saturated state, ‘vells and open
cavities (such as test pits) cannot e used to collect soil-water samples The
sampling team samples soil water rrom either a temporarily (if approved) or

. permanently installed emplacement hole. An emplacement hole is distinct

from a well and is a hole for installation of a soil-water sampler. The
oversight assistant should be aware that in addition to sampling soil water
directly, there are a number of indirect methods, such as electrical resistance
blocks, for detecting fluid flow in the vadose zone. However, these methods
provide only qualitative evidence of contamination, producing no actual
sample for analysis. These methods therefore will not be examined in this
guidance.

The oversight assistant should note the location of all emplacement holes in the -
field log and on a map, comparing actual locations with intended locations.

The oversight assistant should also check to see if the actual sampling locations
are consistent with those specified in the SAP. The oversight assistant should
be aware, however, that site-specific conditions may require modifications in
sampling locations. For example, an obstruction may necessitate moving a
samphng location. The oversight assistant’s best proféssional judgment should
be used in evaluating whether changes in emplacement location are "reasonable
and consistent” with the objectivés of the SAP (see Section B.1.1).

General soil conditions are important for obtaining representative soil-water
samples. Soil texture {(or particle ‘ize) affects operation of soil-water samplers.
For example, when divisions of subsurface water soils are very coarse, such as
when gravels are present, good contact between the finer pores and the

- sampler may be difficult to produce (for thns reason, the space between the

soil-water sampler and the surrounding soil is usually filled with silica flour -
- a transmissive material). Thus, partncle size distribution may af fect sample
representativeness. _ '

Soil structure (referring to the arrangement of textural units) affects the flow
of soil water (Everett, 1984). Well-structured soil, or soil containing fractures

- or cavities, allows soil water to flow rapidly through interconnected soil pores

or conducting channels. Because -oil-water samplers collect water from the
finer (smaller) soil pores, the resustant samples may not be representatwe of
bulk flow. Consequently, soil-water samplers may be inappropriate in well-

structured soil for determining the‘ quality of water flowing to the water table.

If determined by a sampling team geologist, the overs:ght assistant should
record soil type and particle size. The oversight assistant should also record
visible stains, dark residues, or dead or stressed vegetatnon, indicating possible
soil contammauon
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Sampling

Equipment.

Lysimeters

1

‘Soil-water samplers that collect soil-water flows in the vadose zone under

suction (negative pressures) ar2 called suction samplers (Wilson, 1980). The
most-common of these suction soil-water samplers involve either ceramic- |
type samplers, such as lysimeters or filter candles, or cellulose-acetate filters.
These are described in.more detail below. The oversight assistant should note
whether the sampling team equipment is consistent wuh the equipment hsted
in the S 1P,

Samplmg units employing filter candles (also described as "vacuum ex:ractors")
are installed in trenghs below ~lant roots to sample irrigation return flow.
They are cerer. .y of little us at hazaraous waste sites. In addition, cellulose-
acetate hollow fibers are. likewise generally not useful for hazardous waste

field studies, but are more suited to laboratory studies (Wilson, 1980). Porous

cup lysimeters and membrane filter samples are the most common 50il-water
samplers at hazardous waste sites:

Lysimeters uses a porous ceramic cup to collect soil water. When in contact
with the soil, soil water in the pore space is free to move into and equilibrate
with the pores in the ceramic cup. By drawing a vacuum on the inside of‘ the
pOrous. cup, soil water flows into the ¢up for collection. .

§

There are three types of lysxmeters: (1) vacuum-~-operated, (2) vacuum-

. pressure, and (3) vacuum-pressure with check valves. Each type essentially

consists of a ceramic cup mounted on the end of a small-diameter PYC tube.’
A rubber stopper is mounted on the other end of the PVC tube. Tubing is
inserted through the stopper to apply a vacuum to the cup and to remove
collected soil water, ’

The upper end of a vacuum- opera:ed lysnmeter (anure B- 6) projects above '
the soil surface and contains a single outlet tube through which vacuum
pressure or suction is applied to draw water into the porous cup. To collect
the sample, a small-diameter tube is inserted through the outlet tube and a
hand pump draws the sample ' a collection flask. Vacuum -operated
lys:meters are generally used to sample to depths of 6 feet.

Vacuum-pressure lysimeters (F:gure B-6) are used to collect samples from
depths greater than the suction lift of water (roughly 25 feet). The body tube
of the sampler is generally about 2- feet Iong and can hold 1 liter of sample.
The vacuum-pressure lysimeter contains ‘two tubes extending:through a two-
hole rubber stopper. One tube (the discharge tube} extends to the base of the
ceramic cup and connects to a sample bottle; the other tube extends a short .
distance below the rubber stopper and connects to a vacuum-pressure pump.

The vacuum-pressure lysnmeter operates by drawing a vacuum with the
discharge tube clamped. The :ample is collected by openmg the discharge
tube and applying air pressure, which forces the sample into the sample bottle.

One limitation to vacuum-pressure lysimeters is that the pressure that lifts the

sample to the surface also forces some sample back through the porous cup
into the formation. In addition, more pressure is required as sample depth
increases. Consequently, vacuum- pressure lysimeters are suitable for depths
of no more than 50 feet.
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Modlfymg the vacuum- pressure lysimeter with check valves (Figure B- 7)
prevents the device from forcmg a sortion of the sample back into the
formation. The modified vacuum- pressure lysimeter is divided into two
chambers connected by tubing contammg a check valve. Both check valves
open upwards. When a vacuum is applied, the lower check valve opens while

the upper check valve closes, and soil water is drawn through the porous cup

and into the uprer cha.abé:. When air pressure is applied, the lower check .

* valve closes, and the sample is forced to the surface. Generally, natrogen gas

is used to llft the sample to the surface, although using compressed air will not
significantly change sample chemistry (Peters and Healy, 1988).

. An additional advantage of the mouified vacuum-pressure lysimeter is that the

check valves allow high pressures to be applied without damaging the ceramic
cup. Also, this sampler can be used to a depth of 150 feet

One major limitation of lysimeters is that samples cannot be obtamed over the
entire range of soil-water pressures. Lysimeters will not collect samples once
the soil-water suction is great enough {about 0.8 bar) to cause an air bubble to
enter the cup instead of soil water. However, although lysimeters are effective

~only over a smali part of the.range of suctions encountered in the subsurface

environment, lysimeter suctions of 0 to 0.8 bar include most of the soil-water
range (Everett, l984) .

v

Membrane filter- samplers (Figure B~7) use polycarbonate or cellulose-acetate

filters in conjunction with glass fiber "wicks" and collectors. In operation, .
-capillary action draws soil-water through the glass wick and membrane filter

~ for collection. Advantages of the membrane filter sampler are that the
collector sheets can contact a large area of soil and maintain a favorable

collection rate when the collector becomes blocked with fine soil. Membrane
filter samplers can be used to a depth of about 12 feet. There are two types of
soil-water samples that may be collected: a grab sample or a composite sample
(see Section B.2.1). Generally, soil-water samples are grab samples, although
separate samples from dlffc*— r."e ~ths locauons or times could be
composited. '

The size of -th'e sa'mple collected is determined by the requirerhents fof
analysis, and is specif’ ied in the SAP., For example water samples analyzed for -
purgeable organic compounds should be stored in 40 mL septum vials with no

‘head space (air) remammg Water ..amples for metals or cyanide analysis may,

fill a 16-ounce or 1-liter bottle, The size of the sample collected, however,’
may be limited by the amount of soil water present in the porous cup.

. Provisions for compositing successive samples to obtain a sufficient volume of

soil water to perform the required analysis should be specified in the SAP.

“The SAP should also .,pee.fy the or.:er in which samples should ‘be collected.

Generally, samples should be collécted in the order of decreasing volatility;

volatile contaminants should be sampled before nonvolatile contaminants (U.S.
EPA, 1986a). See Section B.2.1 for a preferred collection order of
contaminants. ‘

p
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s Conductivity meters; . . i

~e  Dissolved oxygen meters; "

The amount of vacuum applied to a lysimeter and the corresponding intake
rate have a significant effect on sample quality (Wilson, 1980). ‘Specifically,
fast-rate samplers collect most of the sample at the beginning of the sampling
interval. Consequently, unless the soil-water quahty is not changmg with
time, the collected sample may not be representative. Therefore, in order to
collect a sample that is representative of the soil water draining to the water

_ table, the rate of sample collection should correspond to the pore water

dramage rate.

The overs;ght a551stant should be rvare that soil-water techmques are not
appropriate for sampling for poly: iclear aromatic hydrocarbons, alkanes with -
greater than 10 carbons, pentachlorophenol, and other chemicals with an
octanol water partition coeffxcxent (log K_ ) of 4 or larger (Brown, 1986).

Such compounds preferentially adsorb to the soil and will generally not be
found in soil water; soil core samples should be used to detect these

- compounds. Chemicals having log K _, values of 3 or less will generally be
found in soil-water. samples, while chemicals with octanol water partition
coefficients between 3 and 4 may be detecied by either soil-core or sod-

water techniques.

. The oversight assistant should also be aware that trace-metal concentrations

can be significantly affected by soil-water collection techniques if the total
-dissoived solids concentration of the soil-water is less than 500 ppm (Peters
and Healy, 1988). In such dilute soil-water solutions, the sample may not be.
representative of the trace-metals concentration, In addition, although the use
-of nitrogen as the pressurant m lysimeters is prudent and will preclude.
oxidation of chemical constituents, the use of air causes little dtff'erence in
soil-water chemtstry (Peters and Healy, 1988). .

i

Field analytical techmques f‘or screening sonl water {and ground and surface
water) can be broadly outlined in six categories: ‘ .

+ pH meters;
e Thermometers;

. lnorganic compounds kits/instruments; and
. Orgamc compounds mstruments

These mstruments are discussed in detail in Section B.2.1, Surface Water
Sampling. Except for self-purging instruments (for example gas
chromatographs), the oversight assistant should check that the sampling team
decontaminates the analytical equipment between samples to avond Cross-
contamination. :
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This section discusses methods for sampling surface soil. Although the
distincrion between ‘surface soil and subsurface soil is variable and site-
spec;l‘lc surface soil is generally considered to be soil that can be sampled
using hand tools (that is, less than about 3 feet deep)

Sampling locations for soil should be specified in the SAP. While the oversinkt -
assistant should check if the -:tual saiapling locations are consistent wirh 2

listed in the SAP, the oversig:t assistant should also be aware that site-specific
conditions may dictate a2 modification in sampling location. Sampling locations

- will vary with surface features such as rock outcrops, drainage patterns, fill

areas, and depositional areas. The guidelines outlined in Section B.1.1 should
be followed to.determine if a new sampling location is "reasonable and
consistent” with the sampling.objectives, and is therefore acceptable or not.
Sampling locations should be recorded on a site map or drawing; a comparison
should be made béetween the actual sampling locations and those specified in
the SAP. The oversight assistant should also note the general soil sample
location, such as soil taken from a fleld a dramage ditch, or beside an
1mpoundment )

The oversight assxstant should note 1f the sampllng team takes any samples
from deposmonal areas such as outwashes or prevnously flooded areas. For
screening purposes, the sampling team usually samples in deposmonal areas on
the periphery of the study.area, and primarily at the downstream or
downgradlent portion(s). This is not appropriate for investigative purposes

~ because it wnll blas the results toward elevated concentrations.

P

The general conditions of the soil and vegetation are important to surface soil
sampling as they may provide information on potential contamination. The
oversight assistant should be ﬂartlcularly interested in stains, dark residues,
and dead or stressed vegetatiun that may indicate soil contamination. The
oversight assistant should record the general conditions of the soil being
sampled at each location if determined by a sampling team geologist. Of
particular interest are soil moisture, soil type, particle size, and color. ,

o R v -
B i

»? NI | T
Generally, any sampling equlpment that preserves the integrity of the sample
and produces a sample that is representative of the sample location is
acceptable. The oversight assistant should note if the actual sampling
equipment is consistent with the sampling equipment listed in the SAP.

The sampling team should:co'iect surface soil samples using clean trowels,
scoops or spoons, grain samplers, sampling triers or hand augers, or corers.
Soil sampling equipment used for sampling for trace contaminants should be
constructed of stainless steel. For sampling trace organic compounds, brass or
carbon steel is acceptable in addition to stainless steel. The sampling team
should never use chromium, cadmium, or galvanized-plated or -coated
equipment for soil sampling operations. Similarly, the sampling team should
not use painted equipment unless all paint and primer is removed from the
equipment-by sandblasting or other means before the equipment is used for -
collecting soil samples. If the sampling team uses gasoline-powered
equipment, the oversight assistant should note if the equipment is downwind
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"t0 avoid cross-contaminai..., the surface soil samples with volatile organic
compounds. ' ‘ ' ’

~ For samples that are less than 5 inches betow the surface, the sampling team

may use trowels or spoons. Garden-type trowel blades are usually about 3 by
5 inches long with a sharp tip. A laboratory scoop is similar, but the blade is
usuallvy more curved and has a closed upper end to co.atain materials. Scoops
come in different sizes and are made of various materials, Trowel size should
be selected depending upon the voiume and depth of the sample to be taken;
the material should be selected b: :d on the type of contaminant. (Remember:

-galvanized-plated trowels should :zver be used). .

A grain.sampler (Figure B-8) consists of two slotted telescoping tubes, usually
" made.of brass or stainless steel.- The outer tube has.a conical, pointed tip that

permits the sampler to penetrate the soils. Grain samplers are 24 to 40 inches
long by 0.5 to 1.5 inches in diameter, and are best for collecting dry, granular,
or loose soils with particles no greater than 0.25 inches in diameter (soils
classified by the Unified Soil Classification System as-coarse sands or finer).
Grain samplers are of limited use for moist, compressed, and large-particle

‘soils.

A typical sampling trier is a stainless steel tube about 24 to 40 inches long and
0.5 to 1 inch in diameter, with a wooden handle and a slot that extends its
entire length (see Figure B-8). The tip and edges of-the tube’slot are i
sharpened to enable the trier to cut a core when rotated .in the soil. Sampling
triers (as well as hand augers) are used to sample moist, compressed soils,
although the sampler often has difficulty removing the sample that has been
cut with the trier. . » : .o ' ‘

The sampling team may use corers to obtain a relatively undisturbed surface
soil sample, and to obtain a quantitative measurement of soit contamination.

' . Thin-walled corers (known as push tubes or Shelby tubes) can be used

manually or with power equipment. Manual push tubes are straight tubes
generally 2 inches in diameter or ..ss and are of varying length. Larger
diameter push tubes require power equipment. "A tapered nosepiece acts as the:
cutting edge of the tube. They are generally constructed of chrome-plated
steel or stainless steel and can usually be adapted to hold brass or

-polycarbonate plastic liners. .

The Shelby tube is a stainless steel tube approximately 12 inches long and 2
inches in diameter.- The edges are beveled into a cutting-edge at one end of
the tube. The other end can be mounted on an adapter that allows attachment
to the end of the hand auger. The Shelby tube is particularly useful for
undisturbed samples, since the sar.iple may be shipped intact within the tube

-directly to the laboratory for analysis. A split-spoon sampler may also be used
_"to collect undisturbed samples, but is more typically used in subsurface soil
applications. : - :

One method of obtaining a disturbed-surface sample is by using an ordinary
post hole digger. The sampling team may use the post hole digger to obtain a -
sample of surface soils to approximately'3 feet below grade.

are samples taken at a single location (see Section B.2.1).

Surface soil samples may be either grab or composite sambles. Grab sarﬁples
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The size of the sample :ollected. is determined by the requirements for .
analysis, and is specifizu in the SAP. For example, soil samples for purgeable
organic compounds analysis should completety fill a 4-ounce (120 mL) sample
container; no head space should remain in the sample containers. For trace
organic compounds and metals, 4 to. 8 ounces (120-240 mL) of sample are
usually collected. .

“

"The SAP should specify the order in which samples should be collected.
'Generally, samples should be collected in the order of decreasing volatility

(U.S. EPA, 1986a). See Section F 2.1 for a preferred contaminant collection
order. ] -

The oversight assistant should be aware that many of the techniques used to

- collect soil samples disturb the sample, and therefore provide only semi-

quantitative or qualitative results. Before sampling, the sampling team should"
remove leaves, grass, and surface debris from the sampiing location by
brushing or scraping it aside. Samples are obtained using any of the

'equ:pmem described in Section B.2.4.

Composite samples should be thoroughly mixed. The SAP should describe the
specific mixing procedures. Except for volatile organic samples, the sampling
team generally removes the soil from the sampling device and- places it in a
¢cooking-glass pan or a stainless steel pan. The soil in the pan should be

.scraped from the sides, corners, and bottom of the pan, rolled to the middle of

the pan, and mixed (a Teflon-coated or stainless steel spoon should be used).
The sample should then be quartered and moved to the four corners of the
container. Each quarter of the sample should be mixed individually. Each

quarter is then rolled to the center of the pan and the entire sample is mixed

agam (US. EPA, 19860) To assist compositing, dry soxl may also be s:eved
prior to or during mixing.

Yolatile orgafuc soil samples should never be mixed in’ the field since this
results in significant lossiof ‘vola: le constitients. Rather, volatile organic .
sarnples should be composited by the analytxcal laboratory. If subsamples or -
samples from different locations are to be comp051ted aliquots should be
collected into th&'same container with composmng subsequently performed in
the- laboratory .

Dust control is of primary concern when sampling soils -- particularly at
highly contaminated sites. Dust generated by heavy construction equipment or
dry conditions can spread the contamination and create off-site health hazards.
The site HSP may require the sampling team to cover spoils piles or institute -
other dust control measures such as spraying water or constructing. perimeter
barriers. The oversight assistant should consult the site HSP and note
conditions (such as high wmds) tnat might spread contammanon from the‘
sampling locations.

Field analytical techniques are generally limited to ground water, soil water, or
soil vapor. For detailed information on ground-water field analytical
techniques, see Section B.2.1. For detailed information on soil vapor f ield
analytical techmques see Secuon B.2.6.
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This section discusses methods for sampling subsurface soils. Although the
depth of subsurface soils is variable and site-specific, subsurface sonl may
generally be consxdered Soil that is more than 3-feet deep.

Sampling locations for subsurface soil samples should be specified in the SAP -
(see Section B.2.] for.considerations in sampling locations). The sampling
locations should be recorded on a te map or drawing by the oversight
assistant. The agreement between .he actual samplmg locations and those
specified in the SAP should be noted .

.Subsurface stains or residues should be noted as they could result from ‘
underground leaks or leachate migration. As with surface soil, if a sampling.
team geologist determines the subsurface soil type, particle size, and other
characterigtics. the oversight assistant should record such information.

Generally, any sampling equipment that preserves the integrity of the sample
and produces a sample that is representative of the sample location is
acceptable. The oversight assistant should check that the actual sampling
equipment is the same as the equipment listed in the SAP.

The oversight assistant should verify that all soil sampling equ}pment used for
sampling for trace contaminants is consistent with the parameters set forth in
Sect:on B.2.4,

Many of the techniques used to collect soil samples disturb the sample,
providing only semi-quantitative or qualitative results. When disturbed soil
samples are satisfactory, the sampling team may use soil augers to collect a
_ subsurface sample. There are threc general types of machine-driven augers:
(1) helical augers.from 3 to 16 inches in diameter, (2) disc augers up to 42
inches in diameter, and (3) bucket-augers up to 48 inches in diameter. Soil
augers work best in loose, moderately cohesive, moist soils, but are generally
limited to sampling soils above the water table and must be sized according to
+ the amount and maximum size of gravel, cobbles, and boulders present.

The sampling team will use a split spoon sampler most often to obtain
undisturbed soil samples (U.S. EPA, 1987a). A split spoon sampler is made of
heavy stéel tubing that can be splii into two equal halves to reveal the soil
sample (Figure B-9). ’ Cem ,

Sample types far surt' ace and subsurf ace soil are the same.. Refer to Section
B.2.4 for a detaﬂed discussion on so:l sample types

Before sampling, the sampling team should remove leaves, grass, and suri‘ace
debris from the sampling location by brushing or scraping it asxde Composite
samples should be thoroughly mixed, as outlined in Section B.2.4.

P
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Figure B-9. Spiit Spoon Sampler
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'Generally, the sampling.team w;ll ¢ollect subsurface samples through two

procedures: (1) subsurface s0ils are exposed and are then sampled using
surface sampling equipment, or {2) samples are taken directly from the
subsuiface using augers or split spoons. A split spoon sampler is attached .to a
drill rod and advanced into the soil at the bottom of the borehole. The split
spoon is removed from the hole and opened, revealing the sample. The
samgp.ing team should discard the top 2 or 3 inches of sample because it is
usually disturbed by the process. .

The sampling **"m may exrse the subsurface soil by using either an ordinary
nost e ig et or by cons ucting test pits. Whenever these methods are
used, the oversight assistant and the sampling team should monitor the exposed
soil with an explosimeter or organic vapor analyzer (OVA) to avoid the danger
of explosion or fire (see Sections B.2.9 and B.2.5, respectively).

The sampling team may construct a test pit or treach to provide a continuous
exposure of the ground along a given line or section. The sampling team will
usually excavate a pit as a continuous line, or as a series of short pits spaced at
appropriate intervals. Test pits may be hand-dug with shovels or may be dug
with equipment such as backhoes, Test pits are generally no deeper than a few
feet below the water table. The minimum recommended cross-section for a
hand-dug pit is 3 by 5 feet. All hand-dug pits should be cribbed, normally
with 3- to 6-inch lumber. Dragline, backhoe, clamshell, caisson drilling or
auger equipment, and bulldozer pits are usually more economical than hand--
dug pits, but are not practicable where a depth-of more than 15 feet is desired.

Dust control is of primary concern when sampling soils -- partncularly at
highly contaminated sites. Dust 3enerated by heavy construction equipment or
dry conditions can spread the contamination as well as create off-site health
hazards. The site HSP may require the sampling team to cover spoils piles or
institute other dust control measures such as water spraying or perimeter
barriers. The oversight assistant should consult the site HSP and note
conditions which might spread contamination from the sampling locations.

Field analytical techniques are generally limited to ground water, soil water, or
soil vapor. For detailed information on ground-water field. analytical
techniques, see Section B.2.1. For detailed information on soil vapor field
analytical techniques, see Section B.2.?.

3
¥

1

Soil vapors are gases contained in the soil pore spaces in the vadose or
unsaturated zone of the earth’s upper surface. Nitrogen, oxygen, carbon
dioxide, water vapor, and sinaller amounts of other chemical vapors naturally
occur in the soil. Due to contamination, other chemical vapors may also have
been introduced to the soil. These soil vapors may arise from chemicals spilled
on the surface of the ground or poured in wells or bore holes; from chemicals
in leaking impoundments or other basins; from chemicals in leakmg :
underground tanks and associated plumbing or pipes; or from volatilization of
chemicals in contaminated ground water. The concentrations of these
chemicals in the soil vapor will depend upon a number of parameters such as
the quantity and concentration of the source of contamination, the proximity
of t' e contamina*’on to th: 'ocation being monitored, the vapor pressure. the
solubility and vapor density of the contaminant, and the mobility of the
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contaminant through the soil. Voiatile organic compounds and occasionally
mercury and radon are normally the only consutuents analyzed in soil vapor
samples. .

Sampling locations and depths for soil vapor samples should be specified in the
SAP. The oversight assistant should note whether the actual locations are
consistent with the locations that are listed in the SAP, but should also be
aware that site specific conditions. such as obstructions or lack of access to the

" -sampling location, may dictate a r. .dification in the sampling locations. The

oversight assistant should use his/,.er best judgment to evaluate whether

changes in sampling locations are reascnable and consistent with the ob_lectwes .

of the sampling and analysis activities {see Section B.1.1).

The oversight assistant should record all information pertinent to the location
and depth of each soil vapor sampling point on a site map or drawing ‘The
agreement between the actual sampling points and those specified in the SAP
should also be noted.

.

If determined by a sampling team geologist, the oversight assistant should
record the general conditions of the soil being sampled in each soil vapor
samplmg location, Items of particular interest include the amount of soil
moisture and the soil type, particle size, and color. The approximate organic
content of surface soil samples may also‘b_e noted. If the sample is being
collected from a borehole, the oversight assistant should verify that the
sampling team geoclogist is maintaining a well log, copies of which should be

made available to the oversight assistant. _ !

The oversight assistant should also note soil background conditions. It is
important to- know whether the sample is being collected under an industrial
area’or in an area where waste material is or was stored or disposed. Any
conditions which could affect sam oling activities or sample. quality should be
documented. . :

In addition, the general nature ‘and condition of the vegetation in the vicinity
of each soil vapor sampling location should be documented. Special attention
should be paid to stressed or dead vegetation whnch may be an indication of

.environmental contammanon of the soil.

/ ?

Soil vapor sampling equipment should be chosen to preserve the integrity of
the sample and 'thus to yield a sample which is representative of soil vapor
found at the sample location. VYarious types of soil vapor ¢ollecticn and
storage methods are available. Glzss, Teflon, or stainless steel samplers,
including gas sample hnes or containers, shouid be used to collect and store
soil vapor samples. .

Soil vapor samples may be collected by a variety of methods. These methods
include the direct collection of a soil sample or soil core using soil or
subsurface soil coltection methods listed in Sections B.2.4 and B.2.5,
respectively, with subsequent vapor analysis, or the direct collecuon of soi'
vapor by the use of soil vapor collection probes. .
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The. technique used to collect :the: soil-sample should keep the sample- intact to
prevent loss of soil vapors to the Lir' Samples collected with a split spoon
sampler are ideal (see Section B.2.5). The use of augers (see Section B.2.5)
should be avoided as this technique does not keep the soil sample intact.
Although the use of split spoons is easy to perform in the field, it allows for
the loss of some soil vapor before the sample is sealed in the sampie bottle.
Alternatively, soil vapors may be collected directly by the use of a soil gas
probe, Soil gas probes consist of a long tubular probe containing- holes that is
driven into the undisturbed, or minimally disturbed, soil to be sampled. The
major advantages of this type of mpling system are that it is.quick and that
the sampled soil is undisturbed. '

Some soil vapor sample analysi§ methods require that the soil or soil vapor
sample be stored for analysis, while other methods allow dlrect analys:s of the
sample with no storage required,

Three types of storage are ayailable when sample storage is required prior to
analysis. The first of these involves the collection of the entire soil sample.

“Once collected, an entire soil sample may be placed in an appropriate .

container (Section B.3.1) for shipment to a laboratory for analysis of the soil
vapors. Alternatively, soil vapors may be collected directly into a suitable
container (gas collection bag) using one of the probes discussed above. The
soil vapor may then be analyzed in the field by the use of calorimetric tubes,
by the use of field analytical instrumentation described for subsurface - '
sampling (Section B.2.5), or by the use of other, more sophisticated
instrumentation such as a gas chromatograph. The third storage technique
involves the sorption of the soil vapors onto an adsorbent material such as
activated carbon or commercially available adsorbent resins. The activated
carbon or resins are then sent to an analytxcal laboratory for extraction and
analys:s

There are advantages and,isadvantages to each of these techniques. Direct
collection and analysm of L:“ “sollAsapor JSH]S sophisticated instrumentation is-
the most representative method, but requires the use of delicate equipment in
the field. The use of calorimetrio tubes, on the other hand, is simple but not
considered qualitative. The soil vapor is ‘passed through the appropriate
calorimetric tube or tubes and the concentration of the chemicals estimated by
the change in color of the material in_the tube(s). The reading of the color
change in the tubes is subjectwe and subject to mterf‘erences

The collection of samples in a Teflon bag is a relatively uncomplicated method
to determine the chemicals that are present in the soil as vapor. The bags,
however, may leak. In addition, certain compounds are known to penetrate
Teflon and, if the bags 2re expose 1 to light, photochemical reactions may
cccur, causing the sample 1o be somewhat less representative.

Direct collection of soil into a bottle for 1aboratory analysis of the soit vapors
is also relatively uncomplicated. Unfortunately, the soil vapors collected in
this manner may not be representative of soil vapors occurring in the
environment. For example, a contaminated soil sample could be coltected

from the capillary zone where soil vapors would be minimal. But once that

sample was placed in a bottle and allowed to equilibrate with air head-space,

.the contaminants would begin to partition into tpe air -~ a slow process in the

saturated zonz. Thus, samples ¢o'"ected in this manner may provide good
information about what contamination is actually present in the soil but may
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not be representative of the ambient soil vapor.. Also, the method of collectmg
and transferring the sample to the sample bottle for this method may result in
the loss of some of the soil vapor.

Adsorption of the soil vapors onto an adsorbent material during collection 1s
the most complicated detection methad. The soil gas must be passed thrOugh
an adsorbent material, allowing any gases to be adsorbed. The adsorbent must
be sealed and sh'pped to a laboratory where the gases are removed either by
heat or a solvent and then analyzed. Some chemical reactions may occur on
the adsorbent or when the materia' is heated or treated with solvent. . Also,
some of the adsorbed materials are much harder to remove from the adsorbent
than others. The adsorbent tube is, however, easier to package, ship, and
preserve than the collection containers for the other two methods.

Soil vapor samples are gas samples collected from locations below the surface
of the earth. They are usually collected as grab samples for the relative ease
of the analys:s of these samples and also the location-specific information
which is des;red from the samples

If the sampling team uses soil sampling‘equipment, the oversight assistant
should ensure that the soil sample is kept intact; if the sample breaks apart, the

soil vapor will escape. The sampling team will usually use a split spoon

sampler to collect the sample. To collect the sample for soil gas analyses, the
sampling team should open the split spoon sampler as soon as possible after
sample collection. The sampling team should remove a sample of soil from the
center section of the core of the split spoon sampler using a stainiess steel or
Teflon-coated spatula, and 1mmed:ately place it in a sample vial. The
sampling team should fill the container to minimize head space.

If the sampling team uses a soil gas probe, the team should drive the probe
into undisturbed or minimally disturbed soil. When the probe is in place at the
desired location and depth, the san pling team uses an air pump to draw gases

. from the ground and into the sampier through a sample tube and pump, and

then directly to an analytical instrument, the appropriate calorimetric tube, or
a sampler storage container. The oversight assistant should check that the
sampling team operates the system for sufficient time to allow the standing air
to purge from the system before sampling. This length of time depends upon _
the internal volume of the soil gas probe, the length and inside diameter of the

. sample tube, and the pumping rate of the pump. An adequate length of time

can be determined by continuous sampling of contaminated soil. The gas
exiting from the sample pump should be monitored with a suitable instrument,
such as a photo:ommnon detector, unnl its reading reaches a steady value,
after which the pump is allowed tc run for several more minutes. At that

" time, the sample’ may be collected. A purgmg time of approximately 10

minutes with a pumping rate of 4 liters per minute is usually adequate to
purge most systems.

: Field analftical techniques appropriate for screening soil vapor.include:

* Organic vapor detectors, and v

¢ Colorimetric tubes.
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Several types of organic vapor ‘deteciors are available for use in the field. The
most common of these are referred 10 as the Flame Ionization Detector (FID)
of which the Foxboro organic vapor analyzer (OVA) is an example, and the
photoionization detector (PID) of which the HNu is an-example. The FID uses
a hydrogen-oxygen flame to ionize organics; the PID uses an ultraviolet light
source. Both offer real-time readout in parts per million based upon the

‘calibration gas. Both detectors, as commonly used, are capable of determining

that organic compounds are present but not of specifically identifying the
organic compounds. FID attachments are available that allow organics to be
sepa-ated and tentatively identified The PID is more simple than the FID to
use but both are capable of detecting organic compounds in the low ppm
range. Neither instrument works well at temperatures below 5 degrees Celsius.
The PID should not be used in very humid environments (such as rain,
although some specially modified instruments are designed to remove water
vapor before the sample reaches the detector). The PID can, by changing its
photoionization source, be made to respond to most organic compounds (except -
methane and hydrogen cyanide) and some halogenated hydrocarbons. The FID
is sensitive to methane but relatively insensitive to many halogenated organics.

Colorimetric tubes, commonly known as Drager or MSA tubes, are used in

_conjunction with an air pump to draw a known amount of gas through an

indicator tube. These tubes are usually specific to a certain chemical over a
certain concentration range. The detector tubes may also be sensitive to other,
similar chemicals; thus, their specific instructions should be carefully read.-
After the tube is opened and an appropriate amount of gas is drawn through
the sample tube, the length of material in the tube which has changed color is .
read from a scale etched into the side of the tube to determine the
approximate concentration of the vapor in the air. Tubes are available that are
sensitive to a variety of ‘chemicals at various concentrations; however, because

" . asubjective judgment about the length of the color change in the tube is

required, their accuracy is low; in addition, some tubes are sensitive to more,
than one chemical. [f the upper range of the tube is exceeded, it is usually

. possible to repeat the experiment us.ng a smaller air sample. Tubes should be

read immediately after sampling. High humidity and sensitivity to chemicals
other than that for which the tube was intended may cause interferences.

Sludges and slurries are part solid and part liquid. They range in consistency

"from dewatered solids to watery, low-viscosity liquids. A slurry is typically a

liquid containing relatively small amounts of suspended solids which tend to
settle out of the solution rather slowly. A sludge.is also a mixture of solids
and liquids which generally has larg :r amounts of solids or more viscous
(thicker) liquids. While slurries are typically uniform in consistency, sludges
tend to separate with a low density or liquid.layer forming on top and more
dense material, usually inciuding solids, settling to the bottom. Sludges and
slurries may be present in impoundments, lagoons, or ponds; in storage tanks,
drums, or other containers; in settling or drying/dewatering béds; or directly -
on the ground as in a landfarm. o :

4
~

Sampling locations for sludges or slurries should be specified in the SAP. The
oversight assistant should rely on bost professional judgment to evaluate
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whether any changed sampling locations are reasonable and consistent with the
sampling objectives (see Section B.1:1). Sampling locations should be recorded
on a site map or drawing and compared to actual locations listed in the SAP.

If the sludge or slurry to be sampled is contained in a tank, drum, or other
container, a single grab or'a composite sample (see Section B.2.7) that is
represertative of the contents of the container is adequate. If a thin layer of.
overlying liquid is present the sampling team should include a portion of this .
with the sample because it is représentative of the actual material and w:ll
prevent drying or oxidation ol the sample before analys:s

If the sludge or slurry is contuined in an nmpoundment, pond, or lagoon
(collectively referred to as lagoons), the number of samples to be taken will
vary with the size and shape of the lagoon as well as other factors such as the
depth of the sludge or slurry, the location of inlets or discharges, and the rate
of accumulation or addition of the sludge or slurry to the lagoon. If the sludge

‘or slurry is deep, grab (discrete) samples may be collected at several depths
.and at various locations throughout the lagoon. If the sludge or slurry is less

the 8 inches deep, a single sample at each sampling location is usually .
adequate. In cases where the lagoon is unlined, sampling of the underlying
soil and ground water may also be required to determine the extént of

contammanon

Sludges or slurries may also be placed in drying beds, I_andfarms, or directly on
the ground for disposal (if it complies with land disposal restrictions (LDRSs)).
In these cases the samphng locations for the sludge or slurry should be

. determined by the size and depth of the area covered. Again, if the depth of

the material is less than 8 inches, usually-one sample representative ‘of the
sludge or slurry is collected at each of the sampling locations. For deeper
beds, grab samples shéuld be collected- at several depths and at various

' locanons throughout the body of material.

The oversight assistint should dJocument the manner in which the siudge.or

slurry is stored-(containers, lagoons, or ‘directly on the ground). The general
conditions of the containers, lagoons, or areas where the sludge or slurry is
contained or deposited should also be described. This description should

_ contain an estimation of the areal extent covered by the sludge or slurry as

well as the approximate depth of the actual sludge or slurry and the depth of
any water or liquid cbvermg the sludge or slurry. ‘Any sources to or outfalls
from the area containing the sludge or slurry should be recorded. Background

- . conditions mcludmg abnormal vegetative conditions should also be noted.

The samplmg equipment must be chosen to preserve the -integrity of the’
sample to yield a sample that s representative of the sludge orslurry found at
the sampling location.. The condition of the sludge or slurry, the viscosity of
the sample, and depth.at which the sample will be collected will affect the

"choice of sampling equipment. Stainless steel, glass. or Teflon-coated samplers

should be used to collect samples for-trace organic compound analysis, while
plastic, glass, or Teflon-coated samplers should be used to collect samples for

trace metals analysis.

The‘oversxght assistant should check the sampling

equipment to verify that it is equivalent to that listed in the SAP and that it ns
suitable. to fulfill the samplmg requnrements of the pro ject.

I

-
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. some of which may have settled to the bottom of the contamer
or slurrv may be sampled by the use ‘of :

© lagoons:
running through the tube's cenicr that can be used to open or close a stopper

BN : \
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L

" For the purposes of thlS dlscucsmn samplmg equ1pment for sludges and
‘slurries has been divided“into:

Ty “ampling equlpment for solid or nearly solid
sludges, and (2) sampling equipment for nonviscous sludges and slurries.

i

Solid or semi-solid sludges can be considered materials that are nonliquid. .
This category would include solid or dried sludge, thick sludge, and tar or
geliad liquids. When the sludge to be sampled is solid or nearly solid, it should

'be sampled usmg either soil samplmg equlpment or modlflcataons of sod

sampling equipment,

.Approptiate soil or sediment sampling equipment includes: trowels, scoops,

and spoons; corers; and dredges. The use of trowels, scoops, and spoons and
corers is discussed in Section® B.2.4, surface soil sampling. The use of dredges
is discussed in Section B 2.1, surface water and sedlment sampling, y

%

Nonviscous sludges or slurries may-have a consistency ranging from that of
water to that of thick mud. This matéerial may contain suspended mater:als ‘
Laqmd sludge

- o Glass tube samplers;

¢ Composite liquid waste samplers;
s Bacon bomb samplers; ° | -

¢ Pumps: S

.+ Weighted bottle samplers; and

+ Kemmerer or Van Dorn samplers

!
Sampies may be collected from. drums other containers, or lagoons that do not

. contain more than approx:mately a I-meter depth of liquid material by the use

of glass samphng tubes, compos:te hqu:d waste samplers, or peristaltic pumps.
Deépér containers, containers that are hard to reach due to location or
obstructions, or lagoons will probably be sampled by pumps, welghted bottle
samplers, bacon bomb samplers or Kemmerer samplers.

" A glass tube sampler (also known as a drum thief) may be used to collect

samples from drums or other shallow. containers or lagoons. Glass tube "
samplers collect a grab sample that, when collected over the entire depth of
the container or lagoon being sampled, may be representative of the material ,
in the container or lagoon. The length of the tube is generally determined by

.the depth of the container or lagoon to be sampled. Tubes of 48-inch length

and 0.25- to 0.63-inch inside diameter are commonly .used to sampie drums.
Samplers of this type may also be constructed of Teflon or PVC tubing. The

" disadvantage of this type of sampler is that it is easy to lose some sample

matenal when the tube is withdrawn from the medium bemg sampled. ¢

Alternatwely. a composnte liquid waste sampler (COLIWASA Figure B- 10} )

may e used to sample sludges or sturries in drums, other containers, or .
A composite liquid waste sampler is a glass tube sampler with = rod -

!

'
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on the bottom of "the t.ue. The'composite liquid waste sampler is superior to
the glass tube sampler because it traps the sample in the tube so that none is

lost when the sampler is withdrawn from the sludge or slurry. The length of
the tube is determined by the size of the container to be sampled. For drum

.sampling, a 60-inch tube length is standard. Tube diameters of about 1.5

inches are common.y used. Samplers of this type may also be constructed of
Teflon, PYC tubing, or smmless steel.

Tanks or lagoons may be sampler 1: disctete depths (usually at the top,
middle, and bottem) by using a -~ 2ighted bottle sampler, a bacon bomb

~sampler, or a Kemmerer sampler. If desired, samples from various depths can

be composited,

A bacon bomb sampier (Figure B-10) consists of a cylindrical container with a
valve at the bottom to allow the sample to enter when opened, and attachment
points for the trip line and sample line at the top. The container can be made
of various materials and is available in various sizes. This sampler also works - -
best with low viscosity-liquids but will also work with viscous liquids. This
sampler collects grab samples and may be used at any depth (NUS, 1987).

]

Sa'rnpling techniques are described below for both solid or nearly solid sludges

and slurries and liquid sludges and slurries. These techniques relate to the
sampling equipment described in Section B.2.7. If the sludge or slurry is
contained in a drum or container which must be opened, the sampling team,
including the oversight assistant, should ensure that all health and safety
procedures are strictly enforced. (See Section B.2.8 for additional mformatxon
on drum opening procedures )

«

Sludge and slurry samples may be composited or may be collected as discrete
grab samples. Generally, grab samples a.¢ collecied and analyzed from drums
or small containers. Grab samples may also be collected from larger containers
or lagoons and may.or midy nct b’ composized prior to.analysis. The types of
samplés to be collected will be specified in the SAP.

Sludges and slurries are generally concentrated by nature. When sampling
sludges and slurries, the sampline. f2am should avoid spreading contamination
such'as by splashing, overspﬂhng, or transporting sample material away from .
the sample location. For example, contaminated samplmg equipment should
not be placed or dragged on the ground. The sampling team should place ali
contaminated-equipment into plastic bags for transfer to the decontamination
area. If the sampling team is decontaminating sampling equipment between
sampling locations, care should be taken to ensure the proper handling and -
disposal of all contaminated mateiials {sée Section B.4.3). - p

Sampling techniques are described below for both solid or nearly solid sludges
and slurries and fiquid sludges and slurries. These techniques relate to the
sampling equipment described in Section B.2.7. If the sludge or slurry is
contained in a drum or container which must be opened, the sampling team,
including the oversight assistant, should ensure that all health and safety
procedures are strictly enforced. (See Section B.2.8 for additional mf‘ormanon
on drum opening procedures ) .



—_—_— e ———— e —— e ——

Sampling
Solid or
Nearly Solid
Sludges and
Slurries

Exs
T,

Sampling
Liquid Sludges
and Slurries

Solld or nearly SOlld sludges and sturries may be sampled with a trowel, scoop,
or spoon to a depth of approximately 20 inches. This method may also be used
if a thin water layer (less than several centimeters) is present above the sludge.
To use this technique, simply collect the desired amount of sample at the
desired depth, and transfer it to the appropriate sample bottle. The oversight
assistant should note, however, whether the sampling team performing .
sampling causes disturbances at the interface of the water and material. If no
water layer is present, it is acceptable to remove the top several centimeters of
material before collecting the sample (NUS Corporation, 987).

A corer (Figure B-3) may be.usec to sample a solid or nearly solid material.

. Corers have an advantage over scoops because they can collect a sample that is

equally representative of all depths of the material being sampled as they
"punch" through the material. .A sample should be collected with a
decontaminated corer by pushing it évenly into the sludge to the desired depth.
The sample is then retracted with a smooth, continuous motion. If the ¢corer
has a removable nosepiece, it should be removed after collecting the sample.

. The samples are then transferred directly io the sample bottles.

A gravity corer may be used to sample solid or nearly solid samples that are
located at the bottom of a pond, lagoon, or impoundment or in a tank or other
container. Gravity corers are similar to other corers except that they are
designed for use under the surface of liquids at depths where a regular corer
may not reach. . They penetrate the sludge because of their weight rather than
‘being physically pushed into the ‘material. Gravity corers are fitted with a
check valve at the top to allow the release of liquid while the corer is passing
through the liquid layer. Plastic or brass inserts should be used to avoid
contact between the sample and potentially incompatible material in the corer
walls. The oversight assistant should also note the depth to which the corer is
lowered and whether the corer is withdrawn smoothly to prevent sample loss.

A ponar dredge (anure B-3) may also be used to sample under . layer of
liquid. The sampler should be lowereéd, especially the‘last 1/2 meter above the
surface, at a very slow rate to pre.ent dlsturbance of- the surface. Once the
surface is touched, the sampling-team should release several more centimeters
of sample line to allow the mechanism to release and close the clamshell. The
sampler should be slowly ralsed to the surface and the sample transferred to

_ samplie bottles.

- 3
! [

Liquid sludges and slurries in drums, other containers, or lagoons may be
sampled by the use of a length of glass tubmg To collect a sample, the glass
tube is slowly lowered into the drum or container, allowing the leveis of liquid
inside and outside of the tube to remain equal, until the tube just touches the
.bottom. The tube is then capped with safety-gloved thumb or stopper and
removed from the drum or container. The lower end of the tube is placed in
the sample container and the thumb or stopper is carefully and slowly removed
to allow the material to flow into the sample bottle. The glass tube, with the
perm:ssxon of the RPM, may then be carefully broken and placed in the drum
which it sampled. If lined tanks or lagoons were sampled using this techaique,
the glass tubing should be disposed of with other potennally hazardous
materials. Glass samplers should be used with great care in lagoons with liners
as the tube could damage the lining. . .

v
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" Open drums, other-containers, ot lagoons may also be sampled by the use of a

composite liquid waste sampler (Figure B-10). To collect a sample, the
sampler slowly lowers a decontaminated composite liquid waste sampler, in the
open position, into the drum or container, atlowing the levels of liquid inside
and outside of the tube to remain equal, until the sampler just touches the
bottom. The sampler tube is then pushed down to insert a stopper and close
the tube. The entire sampler can then be slowly removed from the material.
being sampled; excess material should be wiped off as the tube is removed.
The lower end of the sampler, ic placed in the sample container and the
sampler is slowly opened, allov “ng the sample to flow into the same'- -~
Disposal options for the glass outer tube of the sampler are the same as for the
glass tube sampler described above. »

!

~ Containers or lagoons deeper than approximately 3 feet may be sampled by

lowering, at a predetermined rate, a'vacuum line from a peristaltic pump
(Figure B-2). Without priming, this technique is limited to surface depths of .
10 t0.20 feet from the pump, and is not suitable for sampling for purgeable
organic compounds since suction can strip velatile compounds. Alternatively,
a submersible 'pump may be used to perform this sampling if it has been
determined that the contents cf the containe- will not react with the pump.

To use these techniques, the sampler turns on the pump; then, the
decontaminated Teflon sampling tube or, alternatively, the submersible pump,
is lowered into the container or lagoon at a constant rate which will produce
sufficient volume of sample. When the bottom of the container is reached, the
pump is turned off, and the apparatus is withdrawn. If samples are desired
only at certain depths, the sample tube or the submersible pump is lowered to -
that depth and turned on. The sample line is allowed to purge for a short time
and then the sample is collected.

A weighted bottle sampler (Figure B-2) may also be used to sample large
containers or lagoons. This sampler is used 1o obtain samples at discrete
depths (usually at the top, middle, and bottom). - This apparatus consists of a
weighted glass bottle, a bottle ¢ “opper, and a sampling line for opening the
bottle and for lowering and retrieving the sample bottle. The sampler should
slowly lower the weighted bottle sampler into the material being sampled.
Care must be taken not to tug on the sample line until the sampler is at the
desired location. At that point, the sample line should be given a quick tug to
unseat the cork and allow sample to enter, the bottle. After several minutes,
when the samplé battle is full, i: should slowly be pulled to the surface. The ¥
outside of the sampler should be wiped or rinsed and allowed to drain to

*prevent contamination of the sample with materials collected at other depths.:

The sample may then be poured directly from the sampler to the sample
bottles. .

Like a weighted bottle samgier, the bacon bomb sampler is used to collect
nonpurgeable samples at discrete depths. To use the sampler, both a sample
line and a trip line must bé attached to a previously decontaminated bomb.
The bomb is then slowly lowered to the desired depth by the use of the sample
line. At the desired depth, the mp line is pulled, allowing the bomb to open.
After a few minutes, the trip line is released to seal the bomb. The bomb is
then retrieved using the sample line. The outside of the bomb should be
wiped or allowed to drain to prevent contamination of the sample with
materials collected at other depths. The sample may then be transfer_ed
directly to the sample bottles. . - Co
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B.2.8

Geﬁe;'al Site
and Wasie¢
Description

~ The oversight assistant should doéument and, if possible, photograph the

A “emmerer sampler or vant D¢ n sampler (Figure B-1) is also useful in the
collection of grab samples at discrete depths. To use a decontaminated
Kemmerer or Van Dorn sampler, the mechanism is opened and the sample -
drain closed. The’ sampler is slowly lowered to the desired depth. The
messenger weight is then placed on the sample line and released. Once the
messenger weight falls and causes the sampler to close, the sampler should be
slowly withdrawn. The outside of the sampler shoula be wiped or rinsed and
allowed to drain to prevent contamination of the sample. The drain valve may
then be opened and the sample transferred directly to the sample bottles. If
the sampler has no drain valve, t  -op stopper should be lifted up and the
-sample poured directly into the s..nple bottle, :

Fi’etd analytical techniques for screenjhg sludge and sluryy sgmples include:‘
) Organic vapor detector;

o Calorimetric tubes;

+ Combustible gﬁs meter or explosimeter;

s Oxygen meter; ‘, ‘ -

+ Radiation 'survey meter;

o pH mgtgr or pH paper;

e Thermometer,

¢ Inorganic corﬁbound detection kit/instrument; and

* ~e Organic compound detection instruments.

. i .
Organic vapor detectors and calor:metric tubes may be used to detect volatile
compounds emanating from the samples, and are discussed in detail in Section
'B.2.6 on soil vapor sampling. Combustible gas indicators, oxygen meters, and .
radiation survey meters are discussed in Section B.2.9 on ambient air sampling.
The pH metersand pH paper, thermometers, inorganic compound detection’
k:ts/mstruments and organic compound detection mstruments are discussed in
detail m Section B.2.1 on surface water samplmg

Containerized Wasté (Drums, Tanks, Hoppers, Bags, Waste Piles)

Containerized wastes are usually contained in drums, tanks, hoppers, bags, or

- other containers (metal, plastic, fiber, or cardboard) but may also be placed

directly on the ground as in solid waste piles. Due to chemiral degradation,
chemical reactions with the atmosphere (including moisture), and gravitational
settling and separation, the composition of the containerized waste may have -
changed over time and may vary within the body to be sampled. For this

reason, the waste material may not be homogenous.

'

condition of the containerized wt._te at the site. Items of concern include rhe
presence of any identification markings on the containers; the number of tiers
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Sampling
Equipment for
Solid ‘or
Nearly Solid
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Sampling
Equipment for
Containerized
Waste
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Sample Type

N
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Technique

"o Glass tube samplers;

For the purposes of this discussion, sampling equipment for containerized
waste has been divided into: (1) sampl:ng equipment for solid or nearly solid
waste materials, and (2) sampling :quipment for waste liguids. -

Solid or semi-solid containerized waste materials includes materials such as dry
powdered or granular material, hard materials such as solids, ores or slag, thick
sludge, or tar ur gelled liquids., When the containerized waste material to be
sampled is solid or nearly solid, it should be sampled using soil sampling
equipment or modifications of soil sampling equipment. If the sampling team -
intends to sample solid or nearly s 'id material, the team may use soil sampling

-equipment. This equipment incluc :s: trowels, scoops, and spoons; corers,

triers; and grain samplers. - The use of this samplmg equipment is discussed in
Section B.2.4 on surface 5011 sarnphng

Containerized waste liquids may have a consistency ranging from that of water
to that of thick mud. This waste material may contain suspended materials,

some of which may have settled to the bottom of the container. The sampling
team may collect waste liquids by using: - ‘ -

. Composite liquid waste sarﬁplers;
-' Bacon bomb samplers;

¢ Pumps;

¢  Weighted t‘)o't‘tle samplers; and

o - Kemmerer or 'Van Dorn samplers.

The use of glass tube samplers, composite liquid waste samplers, and bacon
bomb samplers is discussed in Sect on B.2.7 un sludge and slurry sampling; the
use of pumps is discussed in Section B.2.2 on groundwater sampling; and the -
use of peristaltic pumps, weighted bomb samplers, and Kemmerer or Van
Dorn samplers i§*discussed in Section B.2.1 on surface water sampling.

Samples collected from containerized storage may range from liquids to solids
with any combination of these present. Sealed drums may also contain trapped
gases. Both grab and composite samples may be taken from containerized
waste. However, due to possible suspended or settled materials in )
containerized waste and the typically high concentrations of chemicals present.
in the material, vertical composite s;amples are usually collected within each '~
container or storage unit. In the cases of glass tube samplers or composite
liquid waste samplers, a single grab sample is actually collected but it, in
reality, is a composite of material represented at all depths in the container,

When samplmg contamenzed waste, the sampling team should avoid spreadmg

contamination (such as'by minimizing splashing), overspilling, or transporting
sample material away from the sample location. .For example, contaminated

-sampling equipment should not be placed or dragged on the ground The
: samplmg team should place all con*aminated equipment mto plas:ic bags for
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allowing sample to be ‘collected or further rotation to close the openings. The

transfer to the decontammatxon area If the sampling team is decomammatmg
sampling equipment between samplmg locations; the team should take care to -

“ensure the proper handlmg and disposal of all contaminated materials (see

Section B.4.3).

If the contamenzed waste is in a drum or container that must be opened, the
oversight assistant should ensure that all health and safety procedureés are
strictly enforced. Dermal or inhalation exposure to vapors, dermal exposure to -

. splashed. or spilled chemicals, and explosmns or flash fires from drums that are
not electrically grounded are all.'p isible dangers. The contents of a sealed

drum may.also be under pressure. When dealing with unknown or extremely
hazardous chemicals, the sampling team should use remote dium- -opening
equipment, For a detalled description of drum-opening equipment and
techniques the oversight assistant should consult one of the followmg ’
references: :

+« U5, EPA'nd Drum ning Techni ﬁes and Equipment, in eim lin
Hazardous Materlals Incidents, U.S. EPA Training Manual, U.S. EPA,
Cmcmnatl Ohio. - -

¢ NUS Corporation, n.d., Dr rn' ning and am' ling, NUS Operating
Quidelines Manual, Procedure No, 4.28. ' ;

Once opened, the sampling team should use an air monitoring instrument (such
as explosimeter or a PID or FID) to determine the presence and nature of

-potentially hazardous atmospheres, The sampling team should approach the

container from the upwind side. Based on this initial hazard assessment, it
may be necessary to don more/better protective équipment, or even evacuate.
The oversight assistant should consult the site HSP(s) for the appropriate action -

."levels before arriving at the site. In addition, if hazardous atmospheres are

encountered, the sampling team should try to identify the gases/vapors, and
verif'y that the site health and safety plan has specified apphcable and

appropnate contmgenc:es O :
[ ) I

Sﬂmpling techniques are describéd below for both solid or néarly solid

containerized waste materials and-containerized liquids. These techniques
relate to the sampling equipment listed in Section B.2.8. :

The use of trowels, 5coops; and spoons, and corers for sampling similar waste
materials is discussed in Secnon B.2.7 and sbould be referred to by the
oversight ass:stant oo

The samplmg team may also samp.e solid or semi- sohd (nonhquad) material
with a trier (Fxgure B-8). A samp‘2 is collected with a decontaminated trier
by inserting it into the waste material and rotating: it for several rotations. If
the material to be-sampled is dry and free flowing, the trier should be used in

' a horizontal or nearly horizontal position. If the material is moist and sticky,

the trier may be used at any angle as long as the sample is not lost when the
sampler attempts to retrieve it. The trier should then be slowly withdrawn
with the slot facing upward, ' : ' '

The sampling team may use a grain sampler or grain thief (Figure B-8) to
sample dry powdered or granular waste materials. A grain thief consists of
two concentric tubes that can be ri tated to align openings in both tubes,

.\
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samplmg team member performmg sampling should close the outer tube and
} insert a decontaminated sampler into the material to be sampled. The grain
., thief works best if inserted at an angle but it may also be inserted vertically.

. The team member should rotate the inner tube of the sampler to the open
positicn and wiggle or shake the ‘grain thief several times to help material
enter the device. The sampler should then be closed and withdrawn. The
sampling team member should then carefully- remove the outer tube and '
transfer the sample dnrectly to the sample bottles.’

i

/ Samplin; Techniques for the use of gl 55 sampiing tubes, composite liquid wineta

Containerized ~ samplers, pumps, weighted tottle samplers, bacon bomb samplers, and

Liquid : Kemmerer and Van Dorn samplers for sampling similar liquid-waste materials
Materials are discussed in Section B.2.7, to which the oversight assistant should refer.
Field - " Field analyncal techmques appropnate for screening contamenzed mater:als
Analytical include:

Techniques

. Ol‘gahic vapor detectors;
+ Colorimetric tubes;
s Combustible gas ipdicator or explosimeter;
»  Oxygen meter; | : ;
v s Radiation survey meter;
» pH meter or pH paper:
¢ Conductivity meter; .
C . e . Thermometer; . : R
. Inorgamc compound detecnon kxt/msrrumeut and
. Orgamc compound detecnon instruments.

» o . Organic vapor détectors and colorimetfic tubes may be used to detect volatilé "
compounds emanating from the samples, and are discussed in.detail in Section
B.2.6 on soil vapor sampling. Combustible gas indicators, oxygen meters, and -
radiation survey meters are discussed in Section B.2.9 on ambignt air sampling,
pH meters and nH paper, conductivity meters, thermometers, inorganic

compound detecuon kits/instruments, and organic compound detection
instruments are discussed*in detail in Section B.2.1 on surface water sampling.

2

B.2.9 Ambient Alr

There are two similar-but distinct types of collection actnv:txes for ambient air.
The first of these is air- monitoring; the second is air sampling. Both air
monitoring and air sampling are used to detect the presence of volatile orgamc
chemicals that have high vagpor pressures and thus exist as a vapor or gas in the
.atmosphere. These techniques may also be used to detect other organic

{
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chemicals, radiation, or radinactive chemicals such as radon, mercury and
other volatile inorganics, me als, and-airborne particulate matter,

Air moaitoring can be defined as the "real time" or immediate collection and
analysis of air samples. Air monitoring is typically used to alert workers or

. others of immediate dangers from unexpected chemicals, chemical releases, or

high dust/particulate levels., Air monitoring usually yields qualitative results.

Air sampling is the collectior of air samples, usually for analysis at a later
time, and usual! - yields quar‘itative results. The type of information obtained
from -1- ccoj g (as oppost. to air monitoring) is usually used to identify
and quantify the normal releases from the site. , The results of air sampling
may be used to perform exposure and risk assessments or to quantify actual
releases. ' :

5

Air monitoring may be performed at predetermined geographic locations.

More commonly, however, air monitoring is performed at activity-related
locations such as at a well head, in the breathing zone of the workers, near a
split spoon sampler as it is opened, in the vicinity of drum-opening activities, .
or in the vicinity of excavation of potentially contaminated areas. Areas of
potential exposure are usuaily determined in the field and may not be
specified in the SAP. The SAP, however, should indicate the types of
activities that require air monitoring and the chemicals or hazards that should
be monitored. This monitoring is used to alert workers, as well as residents in

"the immediate area, of possible dangers that may result in an evacuation.

Air sampling is usually designed to sample emissions from an entire site or a '
specified area of a site. The sampling team will typically establish sampling
locations both upwind (background air) and downwind of this area. Samples

‘are usually collected at 1.5 or 2 meters above ground, which is approximately

the human breathing zone (U.S. EPA, 1587a). .

, Samplirig locations for air sa 1pling should.be specified in. the SAP. The

oversight assistant should note the actual locations and check to see if they are
consistent with the locations listed in the SAP: The oversight assistant should
evaluate whether changes in sampling locations are "reasonable and consistent”™’
with the sampling objectives. All information pertinent to the location of each
monitoring or sampling location should be recorded. The agreement between
the actual monitoring locations and thdse specified in the SAP should also be
noted. . — : '

Knowledge of background conditions is critical for air monitoring and air
sampling. Background cond:tions include meteorological conditions (such as
wind speed, wind direction, temperature, or rain fall} for the area. It is
important to know the direction of prevailing winds in the area to be sampled
or monitored to be able to determine which direction is upwind and which is
downwind. This information can usually be obtained for a variety of
reporting periods from the nearest airport with a Federal weather station.

~

It is also necessary to be able to separate any concentrations of pollutants in '

- the background air from those arising from the site or activities at the site. If

air is being monitored in an area where drums are being opened and this area '

is sv rounded by ciemical “'ants, it is important to know which pollutants are

i
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" -coming from which source, In this case, addmonal background momtormg

would be necessary

The sampling_ team should use air sampling and monitoring equipment that will’
preserve the integrity of the sample and-thus yield a sample that is .
representative of air found at the sampling or monitoring location.. The

.oversight assistant should verify that the’actual monitoring and the sampling

equipment is consistent with  the-equipment listed in the SAP. To minimize
reactions or contammnation, the sampling team should use clean glass, Teflon,
or stainless steel equipment for ai samiple collection and storage. Although air,
monitoring equipment is usually constructed of these materials, the
requirements for air monitoring are less ngnd as the sample is usually analyzed
1mmed1ately .

" The choice of monitoring instruments depends upon the po:emial hazards .

encountered at the site. When monitoring volatile organics in the.air, the
sampling team will usually use a self-contained, battery- powered organic
vapor detector such as an FID or PID (see Secnon B.2.6). Combustible gas
indicators or explosimeters will be used to detect levels of organics that are
potentially explosive. Oxygen meters will detect dangerously low oxygen
levels. Radiation survey meters detect hngh levels of radiation.

"The sampling team may alsouse colornmetr:c tubes for air monitoring (see

Section B.2.9). Colorimetric tubes are frequently referred to as MSA or
Draeger tubes. Colorimetric tubes are available that are sensitive to a variety
of chemicals at various concentrations (NUS Corporation, 1987; U.S. EPA,
1987a). .
Results obtained from air monitoring equipment can usually be characterized
as qualitative or useful.for screening purposes only. If potential hazards are .
detected, the sampling team may need to perform more guantitative air
samplmg to determine.actual leve‘ of‘ contammanon .

Air samples are usually collected by pumping air into a sample container such

- .as a Teflon bag, by drawing it through a sampling tube containing an )
.adsorbent, or by introducing it dnrectly to an analytncal instrument. Probes, air
lines, pumps, and any storage cortainers or equipment should, whenever

possxble be constructed of glass, Teflon, or stainless steel tQ m:mm:ze poss:ble
reactions or contamination (U.S. EPA, 1987a).

When sample storage or preservation is required prior to analysis, several types
of storage are available. One of these involves the collection of air in a
portable container for analysis later in a laboratory. Alternatively, the air
sample may be collected and analyzed in the field by analytical

" instrumentation. Another type of storage technique involves the sorption of

the chemicals i in the air sample onto an adsorbent material such as activated

- ¢carbon or commerc:ally available adsorbent resins such as Tenax. The

activated carbon or resins are then sent to the analyucai laboratory for
extracnon and analysis.

Au' samplmg equipment is also available for chemlcals other than volatile
organic compounds. As it is less common to sample f or other chemicals or
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materials such-as pdrticulate matta ¢ of radtatlon ‘the appr0prtate manuals for

- this equipment should be rewewed : :

There are two types of air samples which may be collected. These include
grab samples, and coniposite or continuous samples. Grab samples are samples
taken at a single location at a single time. Samples collected over a-short time
period, such as several minutes, are still considered grab samples. A sample
collected during the opening of a “rum would be considered a grab sample.

‘Composite samplrs may oe either - '>mbined grab samples from different

locations. ar samples collected at dirferent times and then composnted
Continuous samples are a'type of composite air sample that is collected
continuously over a predetermined period. A particulate sample collected over
a work day would be considered a composite or continuous sample. Both air
momtormg and air sampling activities may be performed as either grab or
continuous samphng

The sampling techniques for both air monitoring and air sampling are

“discussed in the following sections.

]

The sampling team may perform air monitoring with dedicated instruments or
by the use of colorimetric tubes. Dedicated monitoring instruments contain a
sampling probe or sampling system, an analysis system, and a direct readout.
Some also contain a warning system that sounds an alarm to signify dangerous
levels. The battery in the unit must be charged and most instruments must be
calibrated before use. As calibration and use are fairly complex, the oversight
assistant should refer to the manuais supplied with this equipment. Typically,
a calibrated instrument is turned on and continually carried by one or more
workers on each sampling team while work is being performed. Background
as well as all momtormg readmgs should be recorded. The use of colonmetnc
tubes is described in Secuu :"' -6, -y :

! A

Air samples are usually collected at the established samplmg location by
pumping air either into a sample’contairer such as a Teflon bag, by drawing it
through a sampling tube containing an adsorbent, by drawing it through a
filter, or by introducing it directly to an analytical instrument. Probes, air
lines, internal pump surfaces, and any storage containers or equipment should,
whenever possible, be constructed of glass, Teflon, or stainless steel. If
samples are collected and must be preserved for subsequent analysis, they
should be appropriately labelled and stored (see Secttons B. 3 and B.4) (U.S,
EPA, 1987a).

The oversight assistant should. check that the sampling team runs the system
for sufficient time to allow standing air to purge from the system before
sampling. This length of time depends upon the internal volume of the
system, including the probe, sample line, and pump, as well as the pumping
rate of the pump. Once the system is adequately purged, the sample may be
collected. A purgmg time of approxxmately 5 minutes with a pumpmg rate of
4 liters per minute is usually adequate to purge most systems.

T
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. . Field

Analytical

Techniques

Combustible

- Gas

Indicator or

Explosimeter

Oxygen ;. .

Detector., ’

Radiation

'B.3

.Survey Mete: -

Field analytical techniques for screening ambient air include_:
* Organic vapor detectors; N N

o Colorimetric tubes;

. Combustible gas indicntors or explosirneters; .

¢ ‘Oxygen meters;.‘and

. Radiation survey meters.

Organic vapor detectors and colornmetnc tubes are described in detail in
Section B.2.6 on so:f vapor sampling,

A combustible gas indicator, also known as an exploslm'eter determines the
concentration of orgahnic vapors present in the air'as 2 ' nercentage of the lower
explosive limit of the gas used for calibration of the mstrument , The lower
explosive limit is the lowest concentration of an orgamc vapor that will burn
or explode at room temperature in air that contains a normal amount of
oxygen (O,) when an ignition source is introduced. This instrument must be
calibrated i‘requently The combustible gas meter works only when the air
being sampled contains 19.5 percent to 25 percent oxygen. Many chemicals,

. such as those containing silicon, acids, -and leaded gasoline, cause

interferences. Combustible gas indicators are usually used with oxygen
detectors and some manufacturers offer both in the same instrument. This

- instrument may be calibrated and then allowed to continuously monitor the
_ environment where work is being performed Some models contain an alarm

that sounds when adverse conditions arise.

An oxygen detector measures the percent of oxygen in the air by means of a
galvanic cell.- Oxygen detectors are frequeatly combined with explosive gas
meters and referred to as LlEl../O2 meters. Acid mists will ruin the probe.
When used at elevations significantly above sea level the meter will read low,
relative to sea level calibration, due to. atmospheric pressures of less than |
atmosphere. When used in the presence of strong oxidizers, the meter may
read ‘high. This instrument may be calibrated and then allowed to
continuously monitor the environment where work is being perf‘ormed Some
models contain an alarm that sounds when adverse conditions arise.

Radiation survey meters are avai:able to monitor for alpha, beta, and gamma

radiation. A meter which measu: >s all three of these types of radiation is
desirable, as is'a model which contains an alarm which sounds when dangerous
levels of radratlon are encountered

COMMON SAMPLING ACTIVIT]ES

Regardless of the medium sampled, a number of activities and consnderanons

" are important for proper handling and preservation of thé sample until it is

shipped for analysis. The sample should be placed in a suitable container, in

_sufficient volume, and if necessa.y, filtered or mixed with preservatives so

that, when analyzed, the sample is representative of the medium sampled. In
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Table B-1. Sample Bottles Recommended by Sampie Type

- !

CONTAINER DESCRIPTION

8-0z amber glass bottle with Teflon-lined
black phenolic cap

40-mL glass vial with Teflon-uned silicon
septum and black phenolic cap

1-liter high-density polyethylene bottle with

whi;e poly cap

120-mL wide-mouth glass vial wnth white
poly cap.

16-0z wide-mouth glass jar with Teflon-
lined black phenolic cap ~

8-0z wide-mouth glass jar with Teflon- lmed
black phenolic cap

4-0z wide-mouth glass jar with Teflon-lined
black phenohc cap

1-iiter amber glass bottle with Teflon-lined
black phenolic cap

32-0z wide-mouth glass jar w:th Teflon- .
lined black phenolic cap :

4-liter amber glass bottle with Teflon-lined
black phenolic cap

SAMPLE TYPE

_Extractable orgamcs--Low concentratxon
water samples

Volatile organics--Low- and medium-
concentration water samples

Metalis, cyanide--Low-concentration water
samples

Volatlle orgamcs—-Low- and medxum-
concentratxon soil samples

Metais, cyanide--Medium-concentration -
water samples

_'Extractable organics--Low- and medium-
concentration soil samples

Metals, cyanide--Low- and medium-
concentration soil samples

Dioxin--Scil samples
Organics and inorganics--High-
concentration liquid and solid samplcs

Extractable organics--Low- and medium-
concentration soil samples -

Metals, cyanide--Low- and medium-
-concentration soil samples

Dioxin--Soil samples

Organic and morgamc--ngh-concentranon
liquid and solid samples

" Extractable organics--Low-concentration
‘water samples

Extractable organics--Medium concentration
water samples -

Extractable organics--Low-concentration
water samples
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Container
Condition

'B.3.2

Labeling
Procedure

Besides specifying the .uiaine ' type, the SAP should specify the procedures
used to ensure that sample concainers are free of contaminants prior to use.
Sample containers obtained from reputable vendors (such as [-Chem, Eagle-
Picher, or Environmental Sampling Supply) have been specially precteaned and
are generally suitable for use without further ¢leaning. For sample containers
not certified clean by the vendor (or optionally for trace contaminant
sampnling) the containers, lids, and liners should be washed with a
nonphosphate detergent, rinsed in tap water, and rinsed in distilled water (i.e.,"
water having a conductivity of less than 1 gmho/cm at 25°C). In addition, if
the containers are to be used fc organic analysis, they should have a final
rinse of spectrographic grade s. .vent, such as hexane or methanol (U.S. EPA,
1986a; IT, 1987). Alternatively, for sample containers for metals analysis, a
1:1 (acid:water) nitric acid rinse and 1:! hydrochloric acid rinse may precede
the tap water and distilled water rinses, respectively. The cleanliness of
sample containers, pre-cleaned or cleaned, may be verified by bottle blanks.

Labels/Tags .

Sample container labels and tags are documents that identify and inventory
samples. Labeling procedures and information are not only important for
preventing misidentification of samples, but also are accountability documents,
forming part of the sampling records. As such, sample labels and tags may be
used as evidence in litigation. Therefore, it is essential that sample labels and
tags are adequately, completely, and correctly filled out and affixéd to the
proper sample contamer \

Labels or tags should be firmly affixed to the sample container. Labels are
gummed and may be preattached (as for sample bottles from the Superfund
repository) or affixed in the field. The container should be dry enough to
securely attach the label. Alternatively, sample tags may be attached to the
sample container if gummed labels are not available or applicable. Tags are
often preferred for handling exiremely contaminated samples because the
sample container must often be decontaminated before packing and shipping.
Use of tags obviates container contamination/ decontamination problems.

Labels and tags should be filled out using waterproof ink (no felt tip pens) so
they remain legible even when vset. To minimize the handling of sample
containers, labels and tags may be filled out prior to sample collection. If
filled out prior to sampling, care should be taken to affix the correct label or
tag to the proper sample container. If possible, one member of the sampling
team should fill out the tags or labels while another member does the samplmg
(U.S. EPA, l986c) . )

Sample tags or labels are distribated as needed to field personnel by the field
supervisor (or designated representative). Personnel are ac~ountable for each
tag assigned to them until it has been filled out, attached to-a sample, and
transferred to another-individual, along with the corresponding chain-of -
custody. Tags (or labels) bearing EPA serial numbers should not be discarded
as they are accountable documents. Lost, voided, or damaged tags should be
noted in the field logbook. '

B-59



Labeling

Sample labels or tags should, at a minimum, include the following information:

Nomenclature,’

Information

B.3.3

Sample
Filtering

¢ Serial number -- The first digit (or digits) of the serial number should
correspond to the EPA Region where the site is located (see Figure B-8);

¢ Sample 1der}t1f1cat|on number or station number -- A unique identifying
number assigned to a specific sampling point and listed in the SAP. (The
number for a blind duphcate should not infer that the sample isa

duplicate);

» Name of Coliecior -- Includin

‘his/her signature;

o« Date and time of collection -- The date is a six- digit number 'indfcating.
~ month/date/year; time is a four-digit number usmg the 24-hour clock

notanon

s Place of collection or station location -- The location or station description
(for example, well No. 5) as specified in the SAP (more than one sample,
each with a unique ldenufncatxon number, may be collected from the same

location);

s Analysis -- The type of analysis requested; and

* Preservative -- Whether a preservatwe is used and the type of

preservative.

Additional information that should be included, but is not required, are the
contractor project code number, a lab sample number (reserved for lab use),
and any information such as split samples, special analytical procedures, and
CLP case or sample numbers (if appropnate) Figure B-11 xllustrates an
example of a sample tag.

! Preservatlon/Handling

ST
A
£t

.Once the sample has been collected chemical and blologxcal changes can
occur, altering the composition and thus the representativeness of the sample.
For example, the pH may change significantly in a matter of minutes, sulfides -
and cyanides may be oxidized or evolve as gases, and hexavalent chromium
may slowly be reduced to the trivalent state. I[n addition, certain cations, such
as iron and lead, may be lost to adsorption on the walls of the sample
containers, mlcroorgamsms may grow in certain constituents, or volatile

compounds may be lost.’

For best analytical results, samples should therefore

be analyzed as soon as possible after collection. If samples are not

© - immediacely taken to a izboratory "hey should be filtered or preserved and
stored such that these changes are retarded or prevented until the sample
reaches the laboramry

Filtering may be recommended for the inorganic analysis of samples because
acid, used either as a preservative or during analysis, can release inorganic
constituents held on suspended solids (thereby changing the constituent
chemistry of the solution). However, filtered samples may not be acceptable
for risk assessment purposes since LQIg_l meétal analysis requires unfiltered
samples. Thus, collected samples “2r metal (morgamc) analysis should either
be acid-preserved without filtering, or split into two portions: one portion
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Re'gion. 4 Sample Tag

Nméz The obverse side of the sample tag bears and EPA logo and the appropriate
regional address. . C .
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Sample

. Preservatives

acid preserved without filtering, the second portion filtered before the

- addition of acid preservative (resiiting in a sample that contains only the

dissolved const:tuents)

‘Filtration through a 0.45-micron membrane filter is the most common field.

method to remove suspended solids.  For extremely turbid samples, large
particles can be removed witn a coarse filter before the 0.45 micron filter is
used (U.S. EPA, 1987a). Samples for analysis of organic compounds should.
never be fnltered as many organic constituents adhere to suspended solids (U.S.
EPA, 19863 c)

‘Methods of sample preservation are relatively limited and are intended -
generally.to: (1) retard biological action, (2) retard hydrolysis of chemical
compounds and constituents, (3) reduce constituent volatility, and (4) reduce
sorption effects. Preservation methods are generally limited to pH control,
chemical addition, refrigeration, and protection from light, The oversight
assistant should refer to "Test Methods for Evaluating Solid Waste -- Physical
Chemical Methods” (SW-846) (U.S. EPA, 1986) for 1.« specific preservation -
method that should be used for the constituent in the sample.

Samples requiring analysis for volatile, semivolatile, and nonvolatile organics
(including pesticides) should be refrigerated or iced (4°C). Low-concentration
or environmental water samples (contaminants less then 10 ppm) should be
acidified until the pH is less than 2 with 2 mL (1+1) of nitric acid. Cyanide
samples should be preserved with sodium hydroxide to a pH greater than 12,
iced, and if oxidizing agents are present (as indicated with potassium iodide-
starch test paper) mixed with 0.6 g of ascorbic acid per liter of sample.

Table B-2 summarizes sample preservative techmques used for some common
analyses (U.S. EPA, 19863) .

[In addition, it has recently been demonstrated that a 1:1 methar.sl to so:l ratio
(volume to weight) significantly decreases volatile loss for soil samples (U.S.
EPA, 1991). Methanol may soor decome a required preservative for soil
volatile samples ]

0versnght assistants should -note that region-specific variances in sample

preservation exist. For example, Region [V requires that samples collected for
volatile analysis be preserved with hydrochloric acid.’ Spec1f icaily, four drops

- of coricentrated HCl are added tv each VOA vial before it is filled with sample

(U.S. EPA, 1987a). Region-specific variances may become dated; the

\ sampling team should contact the EPA or the RPM regarding regional
‘practices or requirements before writing the SAP.-

Not all samples require preservatian, including soil or sediment samples and
medium-and-high concentration water samples (10 ppm to 150,000 ppm
contaminant and greater than 150,000 ppm, respectively), although in practice,
ail samples are usualiy iced -- pamcuiar!y volatile soil samples. The addition
of preservative to samples whose constituents are unknown should generally
not be practiced because. of the possibility of an adverse chemical reaction
between the preservative and the sample. Preservatives may not only alter the
physxcal and chemical composition of a sample, but also may be h:ghly
reactive and hence unsafe.
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Table 8-2. Sample Preservation _]'-‘rocedures

Analysis

£

og
-

Acidified to
pH <1
With Nitric

pH <2 with
Sulfuric Acid

or
Hydrochioric
Acid

with 1mi of
L1 M
Sodlum
Sulfite

Adjustment to

" be Between §

and 8 with

.Sodigm
Hydroxide or
Sulfuric Acid

Chloride . -

Phenols

Sulfate

Nitrste

Pesticides/Herbicides

Colifora Bacteria

Cyanide

Qil and Grease

Volutile, Semi-Volatile, and Non-Volatile

KK%NNNN%NNK;ZE

Organics

Mangancse

Sodium

Total Mectals

‘Dissolved Metats

~

‘Radium - - 0 N

Gross Alpha

Gross Beta
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Sgn;ple
Storage

B.3.4

Chain-of -

Custody
Record

Metals samples and sampl~- 10t rquiring preservation, such as so0il samples, do
not require special handling or st.rage. However, such samples should be
stored in a safe and secure manner to prevent disturbance and contamination.
Samples requiring c¢ooling to 4°C should be refngerazed or kept on ice in a

cooler. For information on storage requirements for sample shipment, see
Section B.4.1,

Chaiu of- Custcdy Information

Cham of -custody records and sar. Jle traffic reports allow sample tracking and
provide a permanent record foreach sample collected. Proper completion of
chain-of-custody information is important to help ensure sample quality
durmg collection, transportation, and storage. for analysxs

An adequate chain-of-custody record allows tracing of possession and
handling of individual samples from the time of field collection through

- laboratory analysis. The chain-of- -custody record should be included in the

shipment of each sample and should contain the following information:’
. Sample aumber;

- Signature of co\llector;

e Date and'-time of collection;
¢ Sample station location;

o Number of containers;

. » Signatures of people involved in the chain of possession; and

. Inclusive dates of possession. i

Figure B-12 shows a sample chain-of-custody record. The original chain-
of -custody form accompanies the sample shipment, while the copies are
retained by the sampling team. When samples are split, the event should be
noted in the "Remarks” section of the chain-of-custody record. The oversight

‘team should complete a separate chain-of-custody record for custody and
- shipment of the split samples.

Generally, as few beople as possible should handle the saxﬁples to minimize the

" possibility of disputed or unclear ¢ustody. Frequently, one person is

designated to be responsible for sarple custody. Field personnel in possession
of the.samples are personally responsible for the care and custody of the o
samples until the sample is trans{‘erred or dlspatched properly. A sample 1s in

-someone’s "custody” if:

e It is in one's actual possession; -

[

¢ It is in one's view, after be‘ingbin one’s physical possession;

e Itisin one's physical possession and then locked up so that no one can
- tamper with it; and

.
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Traffic -
Reports .

{

B.4

.. B.4.1

L

Y

e It'is kept in a secured area, restricted to authorized perSonnel only

When transfemng samples, the individuals relmquxshmg and recemng them -

should sign, date ‘and note the time on the form..

If a CLP laboratory is.used for sample analys:s sample trafflc reports are

-required to provide a permanent record for each sample collected (US EPA,

1987a). Sample traffic reports ar four-part carbonless forms printed with a .
unique sample identification num.er. The sampling team should complete a
traffic report for each sample.: The report should include the following L
information: site name and location, type of laboratory analysis requested, date

“of sample collection, and shipment and classification of sample concentration.

The number of-containers and the total volume of each container should also

‘be entered for each analytical parameter. The oversight assistant should refer -

to the CLP guidance (EPA, 1986b) for _detailed guidance on traffic reports.

POST-SAMPLING ACTIVITIES

Post-sampling activities include packaging and Shlpplng samples and

. decontaminating them after they are collected in the field. The procedures,

methods, and requirements for these actwmes are described in the f'ollowmg\

- sections.

'Packaging . : . — N

© oo

Following collection and preservation of samples in the fxeld the samples are
packaged for shipment to the laboratory. Packag.ng the samples involves
following standard procedures to ensure that the samples arrive at the.
laboratory intact; that is--without breakage, leakage or sponl:ng The oversight
assistant should f‘ollow the procec ares described in this section for packaging
oversight samples (see Section B.5) and should also observe the samplmg team -
members to check their packagmg methods. The f‘ollowmg section describes
the methods and materials recommended by EPA’s Sample Management Of' f:ce
for packaging samples. .

EPA’s Sample Management Office recommends specific packaging methods -

_based on classification of the samples as either: 1) low-concentration samples,

2) medium-concentration samples, or 3) high-concentration samples. This.
classification is based on the expected or estimated contaminant concentration
of the sample as determined by the field supervisor.- The following definitions
should be used to aid in sample classification (U S. EPA, 1987):
/
¢ Low-concentration sample -- The comammant of h:ghest concentratzon is -
present at less than 10 ppm;

e Medium-concentration sample -- The contaminant of highest
© concentration is present at a tevel greater than 10 ppm and less than 15
percent (150,000 ppm), and

¢ High- concentranon sample -- At least oue contaminant is present at a

level greater than 15 percent. Samples from drums and tanks are assumed
to be high- concentranon unless available information indicates otherwise.
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If the expected-contaminant concentration. 1s unknown the sample should be.

handled as a high-concentration sample.

‘The packaging requirements for the medium- and high-concentration sample
- classifications build on the requirements for packaging low-concentration '

samples. Therefore, this document first describes the packagmg methods
common to all ¢lassifications and then describes the remaining methods
specnf:c to medium- and hlgh-concentrauon samples. The following
packaging method should be used ‘or all sample classifications:

. A sample tag should be attached. to each sample container;

s All bottles except volatile organic analy51s (VOA) '-uals should be taped

closed

e VOA vials should be wrapped w1th paper and sealed in plastlc bags. One
pair of VOAs should be placed in each bag. (Generally, VOA samples are
collected in pairs to provide an extra sample for the laboratory in case one
is not extracted properly). The plastic bags should be packed and sealed in
‘another sample ‘container such as a clean paint can, marked with

. directional arrows indicating which way is "up;”

¢. Each sample container (except for paint cans for VOA samples) should be

sealed in a plastic bag, squeezing as much air as possible from the bag;

¢ The sample containers should be placed in a lined, insulated shipping
container (such as an'ice chest) and surrounded with packing material (at
least 1 inch of packing material in the bottom). See Section B.4.1 for a
“description of acceptable packaging materials; .

e The appropnate refrigeration agents should be placed in the shxppmg

container (see Section B.3.3); .
p .

¢ The lining of the shipping cont'ainér should be sealedzs!'nit;

¢ The paperwcrk for the laboratc;ry, such as chain-of-custody forms-and

;

traffic reports (see Section B.4), should be sealed in a plastic bag and taped

to the inside lid of the sh:ppmg container;

..o The shnppmg contamer should be locked or taped shut

s At least two s:gned custody seals (see Section B.4.2) should be placed on

the shipping container, one on the front and one on the back. Additionat -

seals may be used if necessary;. vnd >

o The shlppmg container should be personally handed over to the carrier.
(usually an overmght carrier).

For packaging medium and high- concentrauon samples, the following steps
should be followed instead of, or in addition to, those mentioned above.

» Each sample contamer should be sealed in a plastic bag and packed ina
clean paint can or similar contamer before bemg placed in the sluppmg
container;

s
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Materials

] IS

Even though sample containers should be individually wrapped in plasric

- bags when packaged, samples of high contaminant concentration should be

shipped in a dedicated cooler to prevent the possibility of contammatmg
samples with low contaminant ¢concentration;

Each paint can or similar container should be marked with the appropriate

_'Department of Transportatron {(DOT) shrpp:ng mformatron (see Section

B.4.2)'and packed in the shrppmg container;

- Each shipping contamer skould be marked with the approprmt° DO"‘
"shippiag mformatron (see "ection B. 4 2), and

Each shrpprng contarner should be sent with a restncted article airbill (see
Section B.4.2):

]

EPA’s Sample Management Office recommends specific materials for

packaging samples for shipment to the laboratory. The primary function of

" the packaging materials is to protect the sample conta'=ers from leakage,

- breakage, and spoiling. EPA recommends the followmg materrals for
packagmg samples:.

v

Shipping containers -~ EPA recommends using hard plastic or metal picnic ~
coolers. The cooler provides a sturdy container for shipment to prevent
breakage of sample containers and provides an insulated vessel for keeping
samples refrigerated with ice (to prevent spoiling). The coolers can be any

" size, although the sampling team should beware of very large coolers, as

they are heavy when filled with samples ice, and packing materials. Asrder
from the obvious problem in moving the heavy container, most.commercial

_carriers will not accept a package heavier than.100 pounds for standard

delivery. As a-guideline, a 15-gallon cooler filled with samples, ice, and

: packrng material will probably wergh close to 100 pounds

N ¥

'Shrppmg contamer lrners - EPA recommends using a plastic bag such asa

trash bag Plastic bags can be sealed easrly with electrical tape and will
contain leaks and spills from samplée containers if they occur inside the
bag. Otherwise, a leak or spill could seep out of the cooler. -Similarly, ice
(used as a preservatwe) can be contamed in a plastic bag to prevent
leakage as 1ce gmelts; ‘ e - ; _ .

\

Packing: materral -- EPA recommends using asbestos-free vermiculite to-

‘protect sample containers from breakage. Perlite, styrofoam beads, or

bubble-wrap for individual samples may also be used but are not water-

absorbent. Tl»ce materials are used for absorbing any rmpacts and
keepmg sample contamer' ‘from jostling during shipment; .

‘ B ‘ ‘
Paint cans -- EPA recommends using clean paint cans for storing medium- ‘

and high-concentration samples to keep samples isolated from eéach other,
In case of leakage or breakage, this would prevent comammants from
mixing and reacting wrth each other in the shrpprng container; and

. Paperwork packagmg -- EPA recommends placing ‘the chain- of - custody
"and traffic reports in plastic bags to keep the papers dry in case of

breakage or leakage from sample containers or melting ice.
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Othér prescribed specificaticts iy *Apply to sample packaging, depending on
the specific types of samples cotlected. The sampling team should investigate
special nackaging requirements by discussing suspected contaminants with the
laboratory that will do the analysis as well as with the sample carrier. For
exarnple dioxin samples or samples suspected of containing dioxin

- contamination should be labeled as such and packaged as if they were hlgh-
concentration samples (mcludmg DOT shipping requ:rements) Laboratory
personnel should be notified in advance that a dioxin sample is being shipped
so they can maka arrangements ror receiving and analyzing the sample. In
addition. it i+ __ortant.to n' ify laboratories of suspected contamination
pecause some Iaboratones ar. not equipped to handle the analysis of certain
samples (such as dioxin).’

. . '

Once the sample containers have been packaged, they are ready for shipment
to the laboratory. Standard procedures for shipping samples should be
foilowed to: ensure timely shipment to the laboratory, document possession of
the samples, ensure that the laboratory is prepared to receive the samples, and
comply with DOT regulations. The oversight assistant should follow these
procedures for shipping oversight samples and should also check the sampling
team’'s shipping procedures f‘or all samples.

Timely shipping is critical to maintaining the intégrity (6riginal volume and
composition) of the samples collected in the field. Samples should be analyzed
as soon as possible after sampiling. If-samples are analyzed in the laboratory
(rather than in the field), they must be analyzed within designated holding
times for the specific sample media and contaminants of concern, or the °
composition of the samples can change. EPA’s Sample Managemert Office
mandates the following laboratory holding times for some common samples:

Water S Soil dimen
VOA ~ l4 days 10 days 10 days
Base Neutrals/ 5 days 10 days 10 days
Acids R i ' :
_Pnsti;:ides .‘ 5 days . 10 days | 10 days
Cyanides _ B l;I days | 14 days 14 days

The holding time is measured from the time the sample is received by the
laboratory (not shipped) until the time the sample is extracted for analysis.
Additionally, the samples must meet technical holding times as specified in the
Federal Register. The technical hoiding times (which include the laboratory
holding times) are longer than the laboratory holding times to allow time for
shipping. Detailed information regarding holding times for other samples is
described in the "User's Guide to the Contract Laboratory Program” (U. S. '
EPA 1986b). .

In orc’=r to allow th= laborat~ry adequate time to analyze the samples withia
. the designated tech.ical hold.ig times, the samples must be shipped promptly.
Samples should be shipped the same day as collected, usually for next-day
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delivery. Even if the holding time is not likely to be exceeded, samples should
not be collected on a Friday or Saturday unless special arrangements have been
made with the laboratory to receive the sample on Saturday or-Sunday.
Additionally, the sampling téam should check with the carrier before _
collecting samples on a Friday or Saturday to ensure that the carrier provides
overnight delivery on weekends. This step is important for ensuring that
custody of the samples is maintained and that samples are kept refrigerated
until they are received by authorized personnel at the lab (ice will not last
more than a few days, even in a cooler). Similarly, samples should not be

. collected the day before a holiday unless spécial arrangements have been made
with the carrier and the lab. ' '

The chain-of-custody record allows tracing of the possession and handling of

- samples from the time of collection through laboratory analysis. All sample
shipments to the laboratory should be accompanied by a chain-of-custody
form identifying their contents. The original form should accompany the
sample shipment, and the copies should be retained by the sampling team.-
The chain-of-custody form should be placed in a plastic bag to keep it dry
and taped to the inside cover of the shipping container (cooler). Detailed
information regarding the information contained on the chain-of-custody
form is described in Section B.3.4. o

Custody seals are adhesive strips that the sampling team fastens across the
.opening of the shipping container to demonstrate that the container has not
been opeped before arriving at the laboratory. Usually, the sampling team
places at least two custody seals on the shipping container. The custody seals
should be signed and dated by the sampling team when applied to the shipping
container. An example of a custody seal is shown in Figure B-13.

A bill of lading (or airbill) is the form that accompanies the sample shipping
container to provide the shipping information for the carrier. The information
contained on the bill of lading inc 'udes the destination (recipient’s name,
company, address), the origin of the shipment (sender's name, company,.
address), the airbill number (for tracing the shipment), the sender’s billing
information, and the delivery and special handling service required (such as

- Saturday delivery or restricted article service for high-concentration samples).

An example of a bill of lading is shown in Figure B-13. The sampling team
~should retain a copy of the bill of lading as part of the chain-of-custody '
' record (see Section B.3.4) for tracing possession and hand[ing of the shipment.

A few days before samples are colected, the sampling team should notify the
laboratory of all sample shipments and the type of analysis required in order te
confirm the arrangements made during the initial activities (see Section B.1.1),
Confirmation will ensure that an authorized individual is available to receive

. the samples, and allow the laboratory time to arrange for analysis of the
samples before holding times are exceeded. The laboratory should be apprised

. of the number of samples and the type of analysis required for each, especially
if there are any changes in the original requirements. As discussed in Section
B.4.2, the sampling team should make special arrangements with the laboratory
before collecting samples on a Friday, Saturday, or the day before a holiday.
Many laboratories are willing to accept Saturday deliveries if notified in
advance, although most laboratorie - do not accept Sunday or holiday deliveries
in addition, most carriers will not deliver on Sundays or holidays). .
Laboratories should also .be notified in advance of any shipments requiring
-special handling, such as dioxin samples. ‘ - . .
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- Requlrements

DOT

B.4.3

_ "Equlnment

DOT requirements apply to shipment of medium- and high-concentration
samples, for both the interior sample containers (paint cans or similar
containers -- see Section B.4.]1) and the shipping containers {(usually coolers -
- see Section B.4.1) (U.S. EPA, 1987),

The interior containers should be marked with the proper DOT shipping name

. and identification number designated in 49 CFR Part 171-177 for specific
sample types. It the sample is a liquid of uncertain nature, it should be ~
marked with the name "FLAMMABLE LIQUID, N.O.S." and identification
nuraber UN1993. If the sample - a solid of uncertain nature, ic should be
marked with the name "FLAMM BLE SOLID, N.O.S." and identification
number UN1325.

The shipping containers (coolers) should be marked with the DOT shipping
name and identification number, the shipper’s or consignee’s name and
-address, an arrow or label indicating "this end up” for liquid hazardous
matenals and the DOT Hazard Class.  These requirements are contained in the
following Title 49 CFR citations: C

¢ Parts 100-177 -- Shipper Requirements and Hazardous Material Table;
» Parts 178-199 -- Packaging Specifications; and
"~ & Section 262.20 -- Haznrdous Waste Manifest.

The sampling team stiould ref‘er to these regulations for more deta:led
|nt‘ormat10n on DOT shlppmg requirements.

Decontamination

Site control and decontamination are.essential for maintaining health and
safety as well as for preventing cross-contamination. Two general methods of
:contamination control are: (1) est: blishing ¢ite work zones (site ‘control), and
(2) removing contaminants from people and equipment (decontamination).

- Decontamination consists of either physically removing contaminants or
changing their chemical nature to innocuous substances.. The level of
decontamination depends on a number of factors, the most important being the
type of contaminants involved. The more harmful the contaminant, the more
extensive and thorough decontamination must be. :

A variety of equipment and matérials are suitable for decontamination of
:sampling and personnel protectio.: equipment. Decontamination ‘equipment is
generally selected based on availasility, ease of equipment decontamination,
and disposability. Typical decontamination equipment includes: soft- bristle
scrub brushes or long-handle brushes to remove contaminants; water in
buckets or garden sprayers for rinsing; large galvanized wash tubs, stock
tanks, or plastic basins to hold wash and rinse solutions; large plastic garbage
cans or other similar containers tined with plastic bags to store contaminated
clothing and equipment; metal or plastic cans or drums to temporarily store
contaminated liquids; and other miscellaneous gear such as ‘paper or cloth

- towels for drying protecuve clothing and equipment.
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Method ~ Personnel protective equipment ampling tools, and other equipment are '

usuaily decontaminated 'by scrubbing with detergent water such as Alconox,

G using a soft-bristle brush, followed by rinsing with copious amounts of water.
‘Alternatively, equipment (espec:ally large equipment) can be cleaned using a
pressure hose or pressurized water or steam sprayer. Adhered organics may be
removed with clean tissue ¢r rinsed with solvents, which should be collected
for disposal. Sampling equipment is further decontaminated analogous to.
cleaning sampling containers (see Section B.3.1). That is, sampling equipment
used for organic samples should e rinsed with spectrographic-grade acetone,
«hen with spectrographic-grade nethylene chloride or hexane. The solvent
should be retained for safe dispousal (IT, 1987). Sampling equipment used for
metal-containing samples should be rinsed with dilute mtr:c or hydrochlorlc
acid, followed by distilled water.

Location Location of decontamination areas depends on site-specific establishment of
. ~ zones of decreasing contamination and site access control points. Essentially,

the site is divided into three zones to reduce the migration of contaminants
from the samphng area: 1) the exclusion zone, which is the area of the site
where contamination does or could occur (including the samplmg area); 2) the
contamination reduction zone, which provides a transition between
contaminated and clean zones; and 3) the clean zone. Decontamination areas
are located at the boundary between the exclusmn and contamination reducnon
zones, ' :

The size and shape of each zone (and thus the distance from the sampling area)
are based on site-specific conditions. Considerable professional judgment is

+ needed to assure that the distances between zone boundaries are large enough
to allow room for the necessary operations, provide adequate distance to
prevent the spread of contaminants, and eliminate the possibility of injury due
to explosion or fire. The criteria used for estabhshmg area dir-ensions and
boundanes include (but are not hm;ted to): ‘

F » Physical and topographical site _features;
¢ Weather conditions; -s- - L
, .. Azr dlspersmn calculanons, . . ,ﬁz .. ' ‘
!' . Contammant tox:cologncal characteristics; and
"'« Dimensions of the contaminated area. )
Frequency : ‘ Sampling and énalysis equipmernt should Bé fr.ee'of contamination before

. reuse, either at separcte sample-locations or sample points within the same
sample location, dependmg on the sampling objective. Typncally, dedicated
sampling equipment is used on either a daily or even a project basis, reducing
the need for frequent decontamination. Equipment may be disposable (such as

; - gloves} and, therefore, not require decontamination. Some sampling teams
- even find disposal of the sampling equipment itself (such as trowels) to be cost
competitive compared to adequate decontamination.

¢ -
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B.5.1

" QUALITY REVIEW ACTIVITIES. . . | ' | )

The most effective means of preventing cross-contamination during sampling
and analysis activities is use of dedicated equipment for each sample location.
If dedicated sampling equipment is not available for each sampling location, it
should be thoroughly decontaminated between locations. ldeally, equipment
blanks should be taken using the decontaminated equipment afier each day's’
work tn verify that cross-contamination has not occurred (see Section B.5.3).
In any case, equipment rinse blanks should be collected at least once a week.

The QAPjP dictates the frequency of equipment blanks. Another method of

preventing cross contaminaaon, if dedicated sampling.equipment is not used,
is to sample r- - as of lowe; -ontamiaation first, proceeding to progressively
mote cuntaminated locations. ‘ ‘

Stili another consideration in preventing cross-contamination is the exterior
contamination of sample containers from handling with contaminated gloves.
As mentioned in Section B.3.2, capped containers with samples of high
contaminant concentration may require decontamination before packing. This
may involve successive washes of the sample containers in detergent solution
and deionized water. In addition, high-concentration samples should be
packaged as descnbed in Section B 4.1 to lessen the chance of cross-
contamination. S~

- Generally, decontamination solutions and contaminated equipment must be

manifested for disposal, and taken to a licensed hazardous waste disposer.
Policy differs from region to region, however; off-site disposal should be
detailed in the sampling team’s SAP or HSP and approved by the RPM.

‘All equipment that cannot be decontaminated and any spent decontamination

solutions must be disposed of in accordance with applicable regulations.
Clothing, tools, brushes, and other sampling equipment that cannot'be
decontaminated should be secured in drums or other coatainers, and either
labeled and shipped offsite for disposal or held for disposal of as a part of the
planned remedial activity. ' L ikewise, spent decontamination sclutions should
be transferred to drums that are labeled prior to disposal. ' Clotihing and other
equipment that will be decontaminated offsite should be secured in plastic
bags before removal from the site.

-

N

In addition to monitoring the progress of site activities, the oversight assistant

and his/her team members are responsible for reviewing the PRP’s sampling
activities and QA/QC program. The oversight assistant should conduct quality
review activities distinct frc.n the PRP's QA/QC activities. That. is, the
oversight assistant may observe the PRP's QA/QC program, mcludmg the
collection of samples.

Quality Revlew Samples

The samples that may be collected by the oversight assistant mclude blank,
split, and replicate 'samples. The following sections explain the nature of each
of these samples are, including their purpose, and dnscuss the general
procedures for collecting them. :

N
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- Trip Blar.ks

Field Blanks

evaluating the QA samples.) For water samplmg_, the trip blank must be

prepared from distilleq deionized —ater, minimum of opne et of trip blanks
should be collected over the time  riod of each sampling eveny,

The trip biank should be prepare'd'bekfore commencing field activities. The

- oversight assistant does not collect the set of trip blanks in the field, but

Prepares the trip blanks prior to sampling and analysis, o, a!ternatively, may
obtain these samples from the RpM or the laboratory performing the chemical
analyses for the U.S. EPA. The trip blank samples should be brought into the -
field with the empty sample bottles that will e used for the. Collection of other
samples. The trip blanks are subsequently placed in g sample cooler ang

As an éxample, atrip blank for a ground-watar or surface water sample is‘a
sample bottle (or set of sample bottles) of distilied and deionized,

contaminant-free water, which js prepared in the laboratory and sent oyt o

are returned to the laboratory» for analiysis as jf they were field‘s'amples. If

Acetone is detected in the trip blan': that corresponds to the samples being .

analyzed for volatile compounds, this would indicate trip blank contamination
and possible field sample contamination, If acetone contamination is alsp
found in the fielg samples at similar concentrations, the acetone resuits for the
field samples would not be used, as the presence of acetone may be due to

-contamination either from the laboratory or from the sample container itself

(U.5.-EPA, 1985¢), - :

" Trip blanks are not commonly' used for soil, -sludge. or sediment samples dye

to the difficuitj
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. Equipment

Blank

Background

Sample

blank invalidates the presence of the same contaminants at similar
concentrations in the associated t.eid samples.

To prepare a field blank, the oversight assistant should carry a container of

- ¢ontaminant-free material similar to that being sampled to.one of the sampling

locations being used on that specific day, and transfer this material into sample
bottles of the same types and from the same lot numbers.as those being used to
collect field samples.. Once prepared, the sample should be placed in one of
the sample coolers and treated the same as the field samples" One set of field
blanks should be prepared in the. opropriate sample containers for each
analytical paramator that will be - aalyzed.

Like trip blanks, fleld blanks are not commonly used for soil, sludge, or

sediment samples due to the difficulties of obtaining-clean materla] that is
nearly identical in composition. In some cases, a distilled, deionized water
sample is used for a field blank for these media. In other cases, a background
sample, previously shown to be contaminant-free, may be relied on for
information on possible: f:eld or laboratory contammauon {NUS Corporation,
l98‘l U.s. EPA l986a)

An equipment blank is similar to a field blank except that the niaterial _
collected in the blank bottles is transferred with decontaminated sampling
equipment of the type to be used to collect the field samples. The number of’
equipment blanks to be collected depends on the types of field equipment and -~
decontamination procedures-being used. Typically, one equipment blank is
collected for each batch of decontaminated equipment. Equipment blanks are
used to determine whether contamination has been introduced to the field ’
samples during their contact with the sampling equipment, which may have
been inadequately decontaminated. The presence of any contamination in the
equipment blank may invalidate the presence of the same contaminants at _
similar concentrations in the associated field samples. (All mt‘orrnanon should
be considered when evaluat:ng QA samples ) .

The oversight assistant usually c01lects equlpmem blanks at the equipment
staging area or field trailer/operations center, but these samples may also be
collected in the field. " An equipfn'ent blank for water samples is collected by
running distilled, deionized, contaminant-free water over or through pumps.

" samplers, or other equipment that is used in the field and which may come in

direct contact with the field samples. An equnpment blank for soil samples
may consist of a sample of contaminant-free soil, introduced to the sample
bottle with the appropriate sampling equipment. More commonly, distilled,
deionized water is used as the sample media for solid as well as liquid samples.
Like trip and field blanks, one-set of equipment blanks should be prepared in
the ap_ropriate sample containers for each analytical parameter to be analyzed.
Once collected, the equxpment blank(s) should be treated as fietd samples (U.S.
EPA, 1986a).

The oversight assistant may collect background samples to characterize the
innate level of suspected contaminants at the site (the level of contaminants
not directly associated with the site and its contamination). The ovemght
assistant should collect (or split with the PRP) background samples in an
uncontaminated area upstream, upgradient, or upwind at a sufficient distance
from the area being sampled so t-at contamination from the same source is =
unlikely. Background samples may be collected pnor or during the collect:on
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* of other field Sar"‘ples""‘-he=0Vernght“a551stant should collect the background
samples using the same media-specific and general techniques and equipment
as used to collect other field samples (see Section B.2). Once collected, the

- background samples should be treated as f:eld samples.

If the backgiound s mple also will serve as a'source for blank matenal the
background material should be as nearly identical in phys;cai charactenstxcs to
the material to be sampled as is p0551ble In this case, the background sample
material must also be analyzed prior to use as a source. of blank materiai to

. determme whether it is contamir at-free. -

Split Samples The samphng team, along wnth the overs;tght 3551stant may callect split
- samples to compare the analytical results from the PRP's laboratory with those
from the EPA laboratory. Split samples are identical samples that are collected
ata smgle place and time, and, as necessary, divided into two or more
portions. Split samples may be collected for one analyte, for a group of
analytes, or for all analytes that are being quantified. The number of split -
samples to be collected is determined by the RPM, and usually is a percentage
. of all samples collected by the PRPs (see Section B.5.3).

Most samples collected by the oversight assistant/sampling team will be split
samples because field samples collected by the oversight assistant/sampling
team (with the exception of those discussed in Section B.5.1) are primarily-
used to check or verify the results of the PRP- analyzed samples. Samples
may also be split to compare the analytical results of different laboratory
techniques or methods to determine whether the d;fferent techmques or
methods are generally equivalent!

Typically,_split samples are collected by the sampling team, at the request of
the oversight assistant. The sample for the oversight assistant is collected into

" an appropriate container or containers provided by the oversight assistant, and
then relmquxshed to the~3ver51ght ass:stant Split samples are not always '
‘placed in identical sampfe-contai'.ers for utle by both the oversight assistant
and the PRP due to the possibility of differing quantity requ:rements of the
analytical laboramnes or different sources of bottles

——

It is difficult to accurately split a heterogeneous sample such as a soil sample.
Ideally, the sampling team or ov<viight assistant should distribute the sample as . .
it is collected from the sampler equally between the split sample bottles, filling:
the sample container for one’analyte at a time. If the sample collection device
contains only sufficient sample to fiil-one sample bottle for one analyte, an
equal portion of the sample should be placed in each of the split sample
bottles. Additional sample should then be collected to fiil the bottles.

! ’ : fog - .

" Replicate The sampling team along-with the oversight assistant may collect replicate
Samples .+ samples to compare the analytical precision or variability of the analytical
: laboratory. Replicate samples are two or more samples collected at the same
time, in the same location, with the same equipment, and deposited in
_ identical sample bottles. These samples will then be analyzed by the same
laboratory to determine the laboratory's precision. Like split samples, replicate -
samples may be collected for one analyte, a group of analytes, or for all
analytes that are being quantified at the site. The number of replicate samples
-to be collected is determined by .he RPM (see Section B.5.3). ‘For the same
N . . Y
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o ‘reasons that replicate field sampleé are collected, a peréentage of blank

samples may also be collected in re slicate.

The oversight assistant should collect the samples with the same media-specific -
techniques described in Section B.2. Rephca:e samples should be collected in
the appropriate quantities and in appropnate sample contamers for each

_analytxcal parameter to be evalaated. .

N

The sampling team or over51ght assmtant shou!d distribute the repl:cate sample
in the same manner as that described above for split samples.

- Replicate samples, due to their use as an evaluation of laborator.y precision,

must be provided to the laboratory as blind samples. That is, the laboratory
must not know that they are repllcates (NUS Corporation, 1987 U.S. EPA,
1986a,°1987a). -

Fiel‘d samples may be collected by the oversight assistant in addition to those
collected by the PRP-sampling team. These samples may be collected in
locations other than those sampled by the PRP sampling team. One reason for
collecting these field samples would be to provide information about suspected .
contamination at a location other than where the PRPs are sampling. The
oversight assistant should collect the samples with the same media-specific
techniques described in Section B.2. , _

DOCUM.E'NTATION OF SAMPLING ANDVANALYSIS ACTIVITIES

The overs;ght assistant is responsable for the documemat:on of field acnvmes
Recordkeeping practices should include documenting the day s activities in a
field logbook or on the field activity report as well as maintaining 2 ,
photographic or video record of events. I[n-addition, documentation may be’
used during litigation to verify the qualxty of the data collected. Therefore, it
is essential that the oversight team eep detailed records of field activities, and
thoroughly review all notes to veruy that they are accurate before leaving the ‘
site. .

]

OverSIght Team Field Actinty Report/Logbook

3

The ovemght team f:eld actmty report and logbook provxde daily records of
s:gmfacant events, observations, and measurements during field oversight. The
field activity report and field logbook should provide sufficient data and
observations to enable the oversight.team to reconstruct events that occurred
during sampling and analysis and to refresh the memory of ove;snght assistants _
if called upon to give testimony du.ing legal proceedings. Because oversight
field records (if referred to and admirted as evidence in a legal proceeding) are
subject to cross examination, checklist and logbook entnes sh0uld be factual,
deta:led ‘and obJecnve ) :

Field activities - may be recorded. in either a field logbook or on the ‘field
activity report. The advantage of the field activity report is a consistent
method of documentation for all samphng and analysis activities. If the
oversight assistant chooses, the field actmty report may be used to augment or
complement the field logbook
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The field activity report 5a tool that has been developed Specu’rcally to assist

3

the oversight assistant in the field. This report is in a checklist format, which
is structured to remind the oversight assistant of the critical elements of the
sampiing and analysis activities while also providing a convenient means for
documenting the field activities. The field activity report is used in
conjunction with thé SAP as a tool for reminding the oversight assistant of the
specific planned activities, and for keeping a record of any activities that are.
not conducted according to the plans or that the oversight assrstant consrders
noteworthy. ‘

The field ac‘tivity‘rep_ort cpnsists of six sections including:
¢ Cover slreet; - _ . \’

e Initial a.cti'rities; o L B .
. Media-epecit‘ic sémpling aetiviries;

 Common sampling activities;

o Post-sampling activities; and

e Sampling QA/QC. .

 The field activity report cover sheet provides a format for documenting facts

concerning the general types of activities planned for the day, the personnel
present onsite, the. general conditions at the site (such as weather) and any
changes in the plans for that particular day. A separate cover sheet is filled
out for each day. ' .

The mmal activities section of the report provides a checklist of activities that
the oversight assistant can use before arriving at the site to prepare for field
oversight.  This section alsc ‘outlines preliminary activities that the oversight
assistant should conduct at the site before sample collection. The media-

. specific sampling activities section is divided into nine different sampling

media, so the oversnght assistant can use only the specific subsection(s) that
he/she is interested in. Each subsection provides the. oversnght assistant with
an outline of the key elements of that;medium. The section on common
sampling activities describes those activities that occur during sample
collection, including: sample containers, labels and tags, »reservation and
handling methods, and recordkeeping requirements. The section on post-
sampling activities includes sample packaging and shipping, and
decontaminatici <rocedurer. The final section included in the checklist
outlines the key elements.of QA/QC sampling, which includes collecting the
oversight quality review samples as well as observing the PRP's QA/QC -
program. ' Appendix B has been developed to correspond to the field activity
report and discusses the elements of the checklist in a manner that will assist
personnel in conductmg overs:ght acuvmes

-

¢+

The freld activity report is structured so that individual sections can stand
alone and the oversight assistant-can select the sections he is concerned’ with
for a partrcular trip or day onsite. For example, if the only sampling planned
for a trip is ground-water and surface water sampling, the oversight assistant
can obtain the relevant information on ground water and surface water from

the SAP, remove the ground-water and surface water sampling sections from

the field activity report, and bring only those sections to the field. The
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B.6.2

" sections on common sampling ac lvities and post sampling activities are needed
_in the field most of the time since rhey cover a broad range of daily sampling’
and post-sampling acuvmes .

The oversight assistant may choose to use separate copies of some of the
individual media checklists (perhaps one for each sampling source) dependmg
on the nature of the sampling. For example, if surface water sampling is-
planned for two different bodies of water (i.e., 2 lake and a stream), the

. oversight assistant might use a se “7rate checklist for each body of water.
Similarly, the oversight assistant :ay use a separate copy of the sludge/slurry
checklist for sampling different lagoons or impoundments, and a separate copy
.of the soil checklist for sampling gardens and yards at private residences. It
probably is not practical, however, to use a separate ground-water. checklist
for each monitoring well, as the number of wells sampled in | day is probably
not more than five to eight (which should not be too cumbersome for the.space
on the checklist). The checklists are designed to be a flexible tool for the
oversight assistant allowmg for as much or. as little use as required to best
serve the site-specific situation.

The overs;ght assistant should transfer important information from the SAP to
the field acrivity report form (using the "comments” space) before leaving for
the site. The assistant should then use the form to compare the planned
activities or expected conditions with the actual events in the Tield {using the
"Consistent With Plan" space) while at the site. T Activity reports should

* subsequently be summarized into a progress report for RPM review (see
Section B.1.3). In addition, copies of the logbook or the field activity report
should -be made available for RPM review,

!

~ . - ~

Oversight Team Photograph‘ic/\’ideo Log

The oversight team should docur, 2nt some of the more critical field activities
with a photographic or video camera. If a Polaroid camera is used for this
purpose, the photographed activity, location, date, and time should be
recorded directly on the photograph. “If film must be sent out for development
_(or if videotape is-used), the pertinent information should be recorded in the
field logbook by exposure number, preferably in the order the pictures were
taken. Because a camera exposure number may not exactly correspond with
the film exposure, maintaining a separate sequential photograph log as part of
. the field logbook may help prevent confusion when matching the photograph
to the appropriate activity. Developed photographs should be maintained in an
album to prevent damage and preserve photographic quality. In addition,
photographs should be arranged in sequennal order, or grouped by sampling or
analysrs activity. c ‘ -

7 B-80
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FIELD ACTi¥ITY REPORT
COVER SHEET

Site Name:
‘Location:

QOversight Personnel:

'PRP Field
, Personnel:r ‘

Weather Conditions:

Planned Activities:

. Approved Chiinges in Work Plan:

Important Communications:

Fet M TmeRT AT A y‘f;)f:n!ﬂ‘"ﬁ"""-“" TR e

:«_ Lt - A
i WA T
: .

" Hours Oversight Official and Staff On-site:

Oversight Official’s Initials:

B-81
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1.

B.1

~ B.1.1 PREPARATION

Review Field Samplmg Plan for:

a

b.
.

d.

a.

IS

Sample medxa

Location and number of samples

Sampling methods and equipment -

Field personnel re5p0n51b1ht1es/
qualifications

. Health and'Safety Requirements

Review health and safety plans
(PRPs and oversight officials)

Review health and safety
standar,l operating procedures

Rev:ew exposure hmnts/
action levels

Protective gear

Other considerations

NOTES:

Consistent
with Plan
(Y/N) |

-INITIAL AC IVITIES

it

B-82

Date:

Site Name:

Initials:

Page # _ of

Comments




Date:

Site Name: .
Initials:

Page #» of

Consistent
with Plan

(Y/N) ' Comments

3. Oversight Equipment
(Bring the following) -

a. Oversight checklists

b. Field logbook

¢. Camera

d. Sampling equipment (for

splits/duplicates)

e. Protective gear

f. Other

4. Coordination .with:

a. PRPs

't. Samp’ing contractors”

c. State or local environmental )
W authorities (if appropriate) : s

- d. Laborartory (if appropriate)

e. EPA (if appropriate)

ar

NOTES:
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Consistent

with Plan

(Y/N)

B.1.2  RELIMINARY ON-SITE ACTIVITIES

~ 1. Review Personnel Qualiﬂc'ations

a. Field personnel qualifications : -

2. ‘Record Location and Number
of Samples

a. Sampling locations

b. Number of samples ' e '_

" ¢. Other considerations

3. Record'Samblp Equipment
a. Sample Equip;ment

- b. Apvoropriate equipment

¢. Other considerations

4. Record Decontdmination Area
... Clean.Area - LT

-

a. Decontamination area

Physical location

|

Proximity to sampling - oL
locations

'NOTES: .

‘B-84

Date:

Site Name: _
Ioittals:

Page # _of

Comments




Number of
decontamination areas

b. Clean area
"Physical location

* Proximity to sampling
locations

Number of clean areas
5. Tour of Site

" 6. Equipment Calibration

- Field analytical equipment
calibrated (see Appendix A3
Field Analytical Techniques

. 7. Other

|
.

NOTES:

Coasistent
with Plan
(Y/N)
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Page #

of

Comments




Consistent "

"with Plan
(Y/N)

B.2.1 SURFACE WATER
" 1. General Site Conditions

2. General Surface Water
Conditions ) .

3.\ Sampling Locations
a. Water_(depths)

b. Sediment .

¢. Biota
4. Sample Equipment ' -

| - - 5. Sample Type
a. Grab

i , ——

b. Composite or continuous R

6. Sample Technique

NOTES:
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B.2 SAMPLING .

Date:

Site Name:
Initials:

Page # _ of

Comments




7. Field Analytical Techniques
a. Equipment
'b. Calibration of equipment

Standardized calibration
procedures

"'Calibrated before use

Label/log certifying
calibration ,

¢. Operation
“d. Decontaminat}on
e. Recording/reporting '

Instrument hard-copy output

Loglf:ook : P

‘Duplicate verification

f. Action level response

" NOTES:

Consistent

with Plan

(Y/N)

——
——
e —
——
—r——

e ¢
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Initlals:

Date:

Site Name:

Page #

of

Comments




‘8. Containers

a. Container type (clear glass,
amber glass, plastic)

b. Container size (volume)
¢.. Container condition

(new, decontaminated before use)

9. Labels/Tags.
a.. Labeling procedure

b. Labeling information

10.Decontamination
a. Equipmenf o
b Methd: o
¢. Location
Proximity' to s;xrf ace water,

Proximity to population

~ Couosistent

with Plan
(Y/N)

.
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Date: -

Site Name:
Initials:

Page #

of

Comments




Date:

. ‘ | Site Name:
< ' ' “Initials:

Page # of

Consistent
with Plan . : '
(Y/N) : . Comments

d. Frequehcy

Sampling te:‘:mq

= Sampling equipment

- Protective clothing

Oversight team

- Sampling equipment

- Protective clothing

e. Cross contamination prevention .

" f. On-site waste storage

Sampling team

Oversight team

g. Of F-sité disposal o ¥ Lo ‘ T

RCRA/State requirements ’ -

1

-DOT requirements

i [ . -3 __..'l. -

NOTES: . L . I
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Coasistent
with Plan
. (Y/N)
11. Preservation/Han'ding' R
a. Sample filtering ‘ [
b, Sample preservation : : ' : __
c. Sample storage . | ' -
Refrigeration/ice o _. e
\Protectioq f r;)m light - -
)12.} Recordkeeping
a. Chain-of-Custody information
{see Post-samplingﬂ Activities) b —
~ b. Sampling team field record N , ___
Method o . -
" ' Phatographs L - N R

c. Oxiersight team checklfst/logbook
Checklists .~
Logbook -

"Possession

NOTES:

Date: -

Site Name:
Initials:

Page #

of

Comments




{

d. Oversight team photographs
Subject/activity
. Labeling
Possession ’

(photographs and negatives)

13, Other considerations

woget

-

NOTES:

© 'Consistent” .-
, with Plan

Date:

Site Name: '
Initials:

- Page # of

Comments




ey Y
TRt e F

T C T ... Covsistent
s s e - ceLms oo eeowith Plam
S A (Y/N)
STt T TR ) SAMELING
.-.r"."f'! ‘.!_'t;‘-‘:r"fu’-l.': '
B.22  GROUND WATER ., = ..
1. Geiieral Site Conditions ’
RN . T h B
2. General Ground-water '

'»Conditlons ‘
a. Depth to W?ter table .
- b:. Direction/velocity of flow ' .

3. Well Location/Condition

oy

4. Sampling Equipment -

a. Grounr'gwate?* s
! ¥ ,:34'

. b. Vapor .

5. Sample Type. :
a. Grab -
b. Composite or. continuous

NOTES: :

O T
¥ L]
A Y
[ | (R § . - ) )
{ - ) L - " B-92-

Date: " __

Site Name:
Taitials:-

Page #

of _
Comments .

f'_l_:’-' -

o

i
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i
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1
-
-
L
r
!
-
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3
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Date:

Site Name:

loitials:
Page # of
. Conslistent ‘
with Plan . :
(Y/N), . - Comments
6. Sampling Technique —
a. Purge volume/well volumes
b. Purge disposal - : - ‘ .

¢. Collection technique

7. Field Analytical Techniques

a. Equipment _

b. Calibration of equipment

Standardized calibration
procedures :

" Calibrated before use

Label/log certifying

qalitration ol

¢c. Operation

Duplicaté verification

d. Deccatamination -

e. Recording/reporting

Instrument hard-copy output

Logbook

CLERETTE T T

f. Action level response

. NOTES:



- g

B

8. Containers

a. Container type {clear glass,
amber glass, plastic)

b. Container size (volume)

¢. Container condition
(new, decontaminated before use)

1

9. Label/Tags
a. Labeling procedure

b. Labeling information

10. Decontamination
a. Equipment
b. MethociA
¢. Location

-Prolxi'mliwity to surface water

" Proximity to population

NOTES:

- Consistent

with Plan
(V/N)
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Date:

Site Name:
Initials:

Page # of.

Comments
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. d. Frequency’
Sampling team
-~ Sampling equipment
_ = Protective clothing
Ovérsight team
- . Sampling equipmeﬁt
- Protective clothing
e. Crosﬁ contafninat::oﬁ prevention
f. On-site waste stbrﬁge
Sampling team
v O;ferr;_ight team
' g. Off-site disposal
RCkA/State requirement
Coek DOY requirements

.\1

NOTES:

A, g

‘Consistent
with Plan
(Y ™,

Date:

Site Name:
Taitials:

Page #

of

Comments

v




11. Preservation/Handling

T al
b.

C.

Sa;nple f?lteriﬁg
Sample preservatién
Sample stofage

Ref riéeration[ ice

Protection from light
L

12. Recordkeeping

a.

Chain-of -custody information

(see Post-sampling Activities)
Sampling team field record

Method

: Photographs
Oversight team field record -

Checklists. =

Logbrok

Possession °

NOTES:

~ Date:

Site Name:

Initials:
Page % of
Consistent
with Plan . '
(y/yNy - : "Comments
':;?'t:’iié- - 1
== ]




Date:
Site Name:

o Initials:
Page » of
" Consistent * .
with Plan n _ "
(Y/N) 'C(_)mmeqts_
d.. Oversight team photographs
-Sub ject/activity o
Labeling
Possession - . )
{photographs and negatives) '
13. Oth_er Considerations . - : = — ' : — -
: ‘3-‘ [} Fh "u . ,l ’
1
NOTES:
. .
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B.2.3 so_'n, ;VATER

1. Gen'efal Site éonditi\ons
. 2, (#engral Soil .Conditionis &‘lerpes'
3. Sampli;:g Loca.tions -

4.‘ Sa;npli%lg Equil;m;nt

5. Sample Type |

a. Grab

b. Cqmposite

6. Sampling Technique

7. Field Anaiytical Techniques

a. Equipment
b. Calibr.iion of equipment

" Standard calibration
procedures

NOTES:

" Coasistent
~ with Plan
- (Y/N)

B.2 SAMPLING

B-98
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Date:

Site Name:

Page # of

r

Comments




f.

a.

9. Labels)_-‘l'ags

¢
s

Calibrated before iise

Label/log certifying . N
calibration ,

Operation

Deccntamination

. Rgcordihg/ reporting

Instrument hard-copy output
Logbook
Duplicate verification

Action level response’

- i 8 Contalicers _ ) T

Container type (élear glass,
amber glass, plastic) 2o

Container size (volume) _ _

St . r~_ ¥

.. Container condition

(new,. decontaminated before use)

“a. Labeling prbcedure

" b. Labeling information

NOTES:

) Cons‘lstent
with Plan
‘Y/N)

ks

I
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Date:

Site Name:

‘Initials:

Page # _ “of

- .

Comments




T Deconta'inihation
. 'Equipment_

. Method

Proximity to surface water
~ Proximity to population

. Frequency

-QOversight team ‘ .

. Cro;s contamination prevention R .
. "On-site wasté storage
Sampling team

. Oversight team

Date:

* Site Name:

-of

. s . , Initials:
‘ Page #
Consl'sten't
with Plan B
(Y/N) Comments

Location

Sampling team.

- Sampling equipment

- Protective clothing

IRRRRRN

- Sampling equiprhent_

- Protective clothing

ERRR

'NOTES: . . . g o L 5



g. Off-site disposal
.+ RCRA/State requirements .

DOT requirements

11. ‘Preservation / Hﬁndling
a. Samp[e filtering’
. b Sample 'pfeservation ‘
¢. Sample storage -
Refrigera,tion/ice o

Proiect_ion from light

12. Recordkeeping

a. Chéin-ot" -custody information
(see Post-sampling Activities)

" b. Sampling team field"record,
Method ¢
i’hotogmphs
c. Oversight team field record
" Checklists |
. Logbook

NOTES:

‘Consistent -

with Plan
(Y/N)

RN
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_ Initials:
 Page#

Date:

Site Name:

of

- Comments




Possession
' LN

d. Oversight team photographs

Subject/activity
-Labeling

Possession _
(photozraphs and negatives)
. Maintenance of negatives

13. Other Considerations

NOTES:

Consistent
with Plan
- {Y/N)
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Date:

Site Name:

-Initials:

Page #

of

Comients




- Date:

Site Name:

Initlals:
Page » _of
Consistent |
with Plan )
(Y/'Ny Comments

B.2 SAMPLING

B.2.4 SURFACE SOIL -

1. General Site Conditions

2. General Vegetation Conditions

3. General Sofl Conditions & Types . o .

4. Sampling Locatlons : ' S

5. Sampling Equipment e

‘ 6. Sample Tyge .

w.- a Grab. L aee R
- b Composite" ‘ : R
7. Sampling Technique . " ‘ '
NOTES:
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8. Field Analytical Techalques
a. Equipment
b. Calibration of equipment

Standardized calibration
procedures

Calibrated before use

Label/log certifying
calibration

C. -. Operation

d. Decontamihation

e. Recording/reporting
~ Instrument hard-copy output
‘ Ldgbogk ;

Duplicate verification-

‘f. Acrion level response .

. NOTES:

Consistent
with Pilan
(Y/N)

(ARARRRRE R
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Date:

Site Name:
Initials:

-of

Comments




9. Contaiqers

a.

Container type (clear glass,
amber glass, plastic) -

Container size (volume)

Container condition

- {(new, decontaminated before use)

10. Labeis/Tags

a.

b.

‘ Labeling procedure

Labeling information

11. Decontamin..tion

" a.
b.

C.

“quipment
Method.
toca’tion

Proximity to surface water *

"Proximity to population

Frequency

Sampling team

" - Sampling equipmqnt

‘NOTES:

Consistent
with Plan
(Y/NY

.

N

- Date:

Site Name:
Initials:

Page # ___of

Commen ts




e,

f.

- Protective clothing
Oversight team
- Sampling equipment

- Protective clothing

Cross contamination prevention
et

- On-site waste storage

Sampling team

Oversight team

Off -site disposal
RCRA/State requirements

DOT requirements

12. Preservation/Handling

a.

b.

Sample filterjng
Sample preservation

Sampiq storage

- Ref ri'.geration/ ice

Protection from light

'~ NOTES:

/

Coasistent

. with Plan

(¥Y/N)

—
——ppr—
————
—
—————— i,
———————
———
—
——re———
A
—————

)

N ——

——

————e—

— —

—————
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Page »

Date:

Site Name:
Initlals:

of

Comments




4

13. Recordkeeping

a. Chain-of-custody information
{see Post-sampling Activities)

b. Sampling team field record
Method
Photographs

- €. Oversight. team field record
Checklists
Logbook ..
Possession

d. Oversight i:eam photographs

. Subje.:t,'ac_tivity

Labeling 4

R

Possessio:i _ ‘
(photographs and negatives)

. Maintenance of negatives

14. Other Considerations

NOTES:

Consistent
with Plan
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‘Inltlals:

Dae:

Site Nanie:

Page # - of

‘Comments




B.2.5 SUBSBRFACE SOIL |

1. G;neral. Site Conditions

2, Géneral Vegetation (:?onditlons
3. General Soil c(mai_ticns & Types
4. Sampling Location‘.sl

5, Sau\u‘)li'lflg Equipm_e‘nt'

6. Sample T Lpe' .
a. Grab '

b. Composite

- T, Sampling 'i‘echnlgue.

NOTES:

Consistent
with Plan
(Y/N)

2

B.2 SAMPLING

. B~108

Date:

Site Name:
Initials:

Page #» of

Comments




A

~

8. Field Analytical Techniques
a. Equipment
b. Calibration of equipment

Standardized calibration
procedures

. “Calibrated before use

*\Label/los certifying
calibration

<;. Operation
d. Decontam'inati_dn
~e. Recording/reporting
Instrument hard-copy;output
Logbo&k
Duplicate verification

£. Action level response -

: 9. Contal'nérs

" .a. Conta'ner type (clear glass,
' ambe_r glass, plastic)

b. Container size (volume)

NOTES: -

Consistent
with Plan

(Y/Ny .

Date:

Site Name:
Initials:

Page #. of

Comments




c. Container condition

(new, decontaminated before use)

10. Labels/Tags
a. Labeling procedure

_b. Labeling information

11. pecohtaniination
a. 'Ij:quipmé‘nt'_
l;. Method
¢. Location
Proximity to surface water .
-l;-'roximi'ty to populatiqn
‘d. -Freguenc;r
Sampling team

- Sampling equipment

. - . Protective clothing

' NOTES: S

'Cons'istent
with Plan
(Y/N)
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_ Date:

'Site Name:
Initlals:

of

Page #

Comments
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e. Cross contamination prevention

f. On-site waste storage
Oversight team

.- Off-site disposal
RCRA/State requirements

DOT requiremerits

. Sample preservation
: Sample storage

Refrigeration/ice wow o

Dat'e::

Site Name:
Initials:

Page# of

Coasistent - , -
’ . o a with Plan : : .
- o S YIN)S ' -+ Comments

Sampling team

12, Pre"servntion/!-la'ndllng . S - L

. Sample filtering

Protection from light , . e —




w.
t

—

.f
13, Recordke-ei:ing -

- a. Chain-of-¢ustody information
* (see Post-sampling Activities) -

- b. Sampling ieam field record
Method - |
‘ Photographs
c. Oversight team f ieid record
Che“ckl'ists
Logbook ’
Possessi‘o‘n 7
d. Oversight team phatographs
Subject/ajtivity
'L’;at;e‘ling : | |

.

Possession - ‘
(photographs and negatives)

Maintenance of negatives . .

14. Other Cons =derat§ons

3

Coasistent
with Plan
(Y/N»
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[Initials:

Date:

Site Name:

Page# . o‘f'

‘Comments




B.2.6 SOIL VAPOR
l.-‘Genernl S!t;a 'C;mditions

| 2. Gen?ral SOll (.l‘ondltl.ons & Types
.‘;. SQmpling Locations

I4. Sa'mpling‘ Equipl_nent

5. Sample Type -
. -a. Grab

| 6. Sampling Technique o

7. Fleld 'Ahalytical Techniques
a. Equibmen’t N
b. Calibration of equipmént

Standardized calibration
procedures

Calibrﬁted bef ore use

' NOTES:

T TEIR g T

Consisteﬁt
with Plan
(Y. )

B.2 SAMPLING

B-113

Date:

Site Name:
Initials:

Page » of

Comments




f.

’ Label/log certifying

calibration

Operation ’
Decontamination
Recqrding/reponing
Instrument hard-ccpy output
Lpgboo!:c | 7 ‘
Duplicate verification

Action level response

8. Contilners

Container type (clear glass,
amber glass . plastic)

Container size (volume)

. “‘Contain.er condition
{new, decontaminated before use)

9. Labels/Tags

Labeling procedure

b. Labeling inormation

NOTES:

ths:stent

with Plas

(Y/N)

SERRREE

| l’\ | |
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Date:

Site Name:
Inltials:

of

Page »

Comments




A

10. Decontamination
a. Equipmeﬁt
b. Method
¢.” Location ‘
’ Proximity to surface water
P'roximity to population,
d. Frequency_ _
- Sampling team
~ Sampling equipment
| - Protective clothing
e; Cross contamination preventién
. f. On-site waste storage ., . .
Sampling teém

Oi}ersighi team

NOTES:

4

~

Consistent

Date:
Site Name:
Initials: :
Page » ) of '

Comments ~




Consistent
with Plan
(Y,N)
) .

g. Off-site disposal -
RCRA/State requirements R
DOT requirements S

11.. Preservatlon) l-\landllng

a. Sample filtering ' R
Reffigeration/ige —_
Protection from light - . -

12, Recordkeeplng .

a. Chain-of-custody information ,
(see Posttsampling Activities) L

b. Sainpl;‘.,ng team field reco;_'d ; __

 Method - R
Photographs B B o —_—

c. Oversight team field record S—

" Checklists | ‘ —
Lugbcok | | o
Possession _ R ___

NOTES:

B-116

Date:

Site Name:
Inltials:

Page #»

Comments

of




4. Oversight ;eam photographs
Subject/activity -
Labeling -

Pbsseséion
_(phqtographs and negatives)

.. 13. Other Considerations

NOTES: =

Cocsistent
with Plan
(Y/N)

Date:

Site Name:
Initlals:

Page # of

Commentis




. B.2.7SLUDGE/SLURRY

1. General Slt_e Condl_tle'ms

2. General Soil Conditions
' & Types

.3. Sampling Locations
4. Sampling Equipment '

- 5. Sample Type
. a. Grab

6. Sampling Techplque-
. 1. Field Analytical Technlqu'es'
a. Eq&ipment ‘
b. Calibration of equipment °

Standa: dized calibration
procedures

NOTES:

Consisteat
with Plan
(Y/N)

B.2 SAMPLING
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. Date:

, Initials:
"Page #

Site Name:

of

' Commeﬁts




~-Calibrated before use

Label/log certifying
calibration

-c. Operation

d. Decontéminafion

e. Recording/reporting
Instrul_neht hard-copy output .
Logbook |
. Duplicate verification

f. Action level response

8. Contaiprrs

L1

a. Container type (clear glass,
" amber glass, plastic) . .,

b. Container size (volume)

¢. Container condition

{new, decontaminated before use)

NOTES:

Coasistent -
with Plan
(Y/N)

—— —
—
————
——
——
———
————
———
T di—
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Date:

- Site Name:

Initlals:

Page » of

Commqnts
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9. L_nbels/'!'ags ,

Labeling procedure

b. Labeling information .

10. Decoatamination

a.

.b.

Equipment

Metligd ‘

Location

Proximity to surface water

Proximity to population °

‘Frequency

Samplirlg team
- Sampling equipment

- Protective clothing

-Cross contamination prevention

N

NOTES:

Consistent

with Plan
(Y/N)
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Date:

Site Name:
Initials:

Page »

of

Comments




F "On-sité'wasté storag;e :
Sampliné team
-\Oversig\ht team
g. Off-site disposal
RCRA /State requir‘eménts

DOT requirements

11. Preserv;tlon) Handling
- a. Sample filtering -
5. Sample preservafion
c. Sample storage A
Reéfrigeration/ice
-Protection from
light 7 -
12, .Rect;riilltépl‘ng

a. Chain-of-custody information
(see Post-sampling Activities)

b. Sémpling team field record |
‘Method

NOTES:

- Consistent
with Plan

Y/N)
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Date; - . °

Site Name:.
Toitials:

Page #

of

Con‘nmenl;




- 13. Other Co'n}slderatlons

Consistent

with Plan

- (Y/N)

PhOtog'raphs

c. Oversight team f ield record
Checklists
Boﬁnd logbook‘
Po§sessioh

d. Oversight team photog}aphs
Suﬁject/aétivity -
L'abel’iné
Possession

(photographs and negatives)

NOTES:

~

Date:

Site Name:
Initials:

of

Page #

Comments




B ‘ Date:
-Site Name:
, Initials:
Page # __ of
Consistent - - .
with Plan ‘
(Y/'N) : - Comments

B.2 SAMPLING

B.2.8 CONTAINERIZED WASTE

1. General Site Conditions

2. General Description of Containers )

’

3. Sampling Equipment | _ __._ v

4. Sample Type

- a Grab - ' ' —_—
b. Composite — g -
. . . e e . ,
- ) l' " . . i ‘:-‘ N . - . ’: : : '
5. Sampling Technique : . —
L ' oo :

6. Field Analytical Techniques

a, Equipmént

© b. Calibration of equipméﬁt

Standardized calibration

‘procedures .t - —_—

Calibrated before use

NOTES: .
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8. Labels/Tags

Label/log certifying.
calibration

- ¢. Operation
d. Deéoﬁtamingtion
e. Recordin—'g/reporting .
Instrument hard-copy output
Logbook . S
Duplicate verification

f.. Action level response

/!

7. Con.taiuers

a. Container type (clear glass,
amber gl-ss, plastic)

. 3 .
b. Cbntaine_r size (volume)

-~ ¢, Container condition

{new, decontaminated beforg use)

N o

. a. Labeling‘ procedure

b. Labeling :nformation

NOTES:

Coasistent
with Plan
(Y/N)

A

——
——
————

Page #»

Date:

Site Name:
Initials:

of

Comments




9. Decontamination

a.

b:

Equipmeni .
Method
Location

Proximity to surface water .

" Proximity to population

-

Frequency

Sampling team

- Sémpling equipment..

- Protective clothing

Cros: contamination prevention |
On-site waste storage

Sémbling team

Oversight team

NOTES:

Consistent
. with Plan
(“.’/N)
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Date:

Site Name:
Initials:

Page w» ' of _

' 'Comments'




a.
b.

c.

Off -site disposal
RCRA /State requirements

DOT requirements

. 10. Prese:vatioh/Handling ‘

Sémple filtering
Sampie preservation
Sample Storage

- Refrigeration/ice

* Protection from light -

11. Recc rdkeeping

Chain-of-custody information

(see Post-sampling Activities)
Samplidg team field record .
Met.hod

Photographs <
Oversight team field recbrd
Checklists
. Logbook

NOTES:

Coasistent
with Plan
{Y/N)
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Date:

Site Name:
Initlals:

Page # of

-, Comments




Date:

Site Name:

Initials:
Page w
. Consistent
) with Plan
h o (Y ™) Comments
Possession ‘ S .
d. Oversight team photographs : -
Subject/activity - -
Labelipg . —_
Possession - ) _ ,
(photographs and negatives) ‘ -
12. Other Considerations | _
. ) g
NOTES: )



Date:

Site Name:

Initials:
Page #
. : : Consist‘ent _
/ with Plan

(Y/N) Comments

B.2 SAMPLING
B.2.9 AMBIENT AIR

1. General Site Conditions "

2. General Background Conditions

3. Sambling Locations R

4. Sampling Equipment -

5. Sample Type

a. Grab S -
b. Composite or continuous P
_ 6. Sampling Technique . B - -

* 7. Field Analytcal Technigués

a. Equipment ' ' ‘ e

b. Calibra“‘on of equi-p:.gnt . e
Standardized calibration ’ S
~ procedures e
NOTES:
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T

.8. Containern,

‘e

Calibrated before use

Label/log certif ying
calibration '

c. Operation
d: Decontamination
e. Récording_/reporting
Iﬁstruin_ént hard-copy odtputr.'
Logbook '
. Duplicate verif iqation

f. -Action level response

‘f
a.. Container type (clear glass,
amber glass, plastic) . SO

b. Container size {volume)

c. Container condition -
(new, decontaminated before use)

NOTES:

Coansistent

with Plan
(Y™

[RERRRRS
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Date:

Site Name:
Initials:

Page »

Commeuts




9 Labels/ Tags

a.

b.

Labeling procedure

-

Labeling information -

10. Decontamination

a.
».

c.

Equipment:
Method
Location

Proximity to surface water

' Proximity to pbpulation

'Frequency

Sampling team .

- Sampling equipment

- Protective clothing

~ Oversight team

- Sampling equipment

- Pro.:ctive clothing

Cross contamination prevention

NOTES:

Consistent

with Plan
(Y/N) -
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Date:

Site Name:
Initials:

Page # __of

Commeants
. )




f. On-gite waste storage
Sampling team -
Oversight team

g bff—site disposal _
RCRA/State requirements

_DOT requirements

11. Preservation/ Hahdling

" a. Sample filtering
b. Sample preservation
c. Sample storage - ‘

Ref rig'eratioh/ ice -
/

" - " Protection from light ' ., ..

12. Recordkeeping - L

a. Chain-of-¢ustody information
(see Post-sampling Activities)

b. Sambli:ng team field record
Metho;:l
Photographs
NOTES:

Ay

Consistent
with Plan
{Y/N)

L T

([
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‘Initlals:
- Page #

Date:

Site Name: __

of

Comments




¢. Oversight team field record ,

Checklists
Logbook .
Pdssession
d. Oversight team photographs
Subject/activity - |
Labeling '
. Possession

(photographs and negatives)

13. Other Considerations

'NOTES:

Censistent
with Plan

(Y/1)

B-132°

Date:

Site Name: '
Initials:

Page » of

Comments




o e . Date:
‘ - - Site Name:
o : Initials:
Page w - *of
Consistent
with Plan _ . :
(Y/N) _ Comments

B.3 POST-SAMPLING ACT IVITIES

'B.3.1  PACKAGING

1. Methods - ' ..____

2, Materials ‘ ‘ _ P

3. Other Prescribed Specifications- , —

B.3.2 . SHIPPING/CHAIN-OF-CUSTODY

a. Timely shipping : _........._..

b. Number of cOpies'of
chain-of-custody form to

laboratory

. Custody seals

Sample containers

d. Bill of lading

e. Notification of shipment to
- laboratory - .

Shipping container *~ ° . I

f. DOT requifements ,

NOTES:
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Consist.ent
with Plan
_ (Y/NY

B.4' QA/QC

B4.l  SAMPLING QUALITY REVIEW

1. Calibration (see Appendix A3,
Field ‘Analytical Technique)
2. Trip Blanks
a. Location
b. Sampling proceddre (see
appropriate sampling section)
3. Field Blanks
a. Locatin

b. Sampling prOceduie (see
appropriate sampling section)

- 4. Backgrouud Sample

" a. Location

b. Sampling procedure (see
- appropriate sampling section)

NOTES:

" B-134

Date:

Site Name:
Initials:

Page # _ of |

Comments




NOTES:

Consistent

with Plan
(Y/N)
_ 5. Split Sampl‘es
- a. Location _—
b. Sampling procedure (see . _
appropriate sampling section)
'8, Dup]icate Samples C
a. Location : —_—
. - b. Sampling procedure (see . ‘
: appropriate sampling section) _

" Date:

Site Name:
" Injtials:

Page #

of

Commen;s
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APPENDIX C

OVERSIGHT OF WELL DRILLING AND INSTALLATION ACTIVITIES

Drilling and izstal'tion of groundwater momtormg wells at suspected and
known hazardous waste sites is generally done to characterize the sites in terms

of the presence and types of ground water contaminants, their concentrations

and corresponding locations, their “ate and transport, and ultimately the risk to

" the surrounding srnvironment ar ; .uman health. In accordance with CERCLA

Section 104(a), well drilling anc installation activities may be conducted by .
potentially responsible parties (PRPs). This chapter describes the activities
that an oversight assistant should conduct and the factors to be considered
during oversight of PRP well drilling and installation activities.

This chapter is not intended to provide a3 comprehensive description on how to
drill and install ground-water monitoring wells, but is a limited discussion of -
specific activities and considerations that are important from an oversight
perspective. This chapter is based on other, more complete well drilling and
installation technical documents and should not be considered a substitute for

. such documents. Specifically, this chapter includes informa'tion‘on:

¢ Initial oversigh.t;

. Borel;ole advancement;

e Well installation and design; and
¢ ° Post-installation.

The organization of this chapter corresponds to the field activity report for

‘oversight of well drilling and instaliation activities (see Section C.5 in this

Appendix). This chap:zr viscu:se the e emems of the checkhst in a manner
that will support overs;ght assis ants with? varymg expenence 'in conducting
ef fecnve field 0versxght

moW T
v

INITIAL OVERSIGHT ACTIVITIES

There are a number of activities that the oversight assistant should perform

‘before well installation begins. These activities will help the oversight

assistant become familiar with the planned drilling activities as well as the
health and safety requirements. In additipn, initial oversight activities will
help th.: oversight assistant to orgnnize and plan the resources for oversight
coordinate with other parties invoived at the site, and make the necessary
prehmmary observations at the site,

The initial oversight activities for well drilling and installation are generally
the same as those described for sampling and analysis activities. These

-activities include preparing for oversight by reviewing the appropriate

documents such as the work plan, the sampling and analysis plan (SAP), and
the health and safety plan (HSP); securing the necessary oversight tools; -
coordinating pians and schedules with key personnel and conducting
preliminary on-site activities suc’ as identifying the location, number, and
type of wells that will be drille., the equipment, techniques, and procedures
that are planned for well drilling and installation; and the procedures for
recordkeeping and documentation. ‘Additional preliminary on-site activities

C-1 )



include touring the site, checking the de:ontamination area/clean area, and
calibrating field analytical equipment. '

Detailed guidance on conducting most of these activities is presented in
Appendix B, Oversight of Sampling and Analysis Activities. For well drilling,
the oversight assistant siiould focus attention on the objectives of the drilling
program and, when conducting oversight activities, follow 'the same general
aporoach for making judgments-in the £'-!d as detailed in Appendix B. As an
e - .mple, if a characterization objective  to determine the horizontal extent
¢. ground-water contamination downgr 1ient of a manufacturing facility, the
oversight assistant should not allow a well location to be moved upgradient of
the facility regardless of the reason. To make this decision, the oversight
assistant should also be familiar with the site conditions, such as the general
direction of ground-water flow. To determine the objectives of the drilling
program, the oversight assistant should refer to the work plan, SAP, and
drilling specifications and should consider the following:

e Site background and the history of previous activities at or concerning the
site; o : , ) :
N ’ f

e Suspected contaminants and the reason for concern (for example, health
effects, surrounding population, or migration of contamination);

¢ Delineation of contamination and possible pathways of migration; and

« Physical characteristics of the soil or bedrock such as grain-size

distribution, permeability, and cohesiveness. “

Other initial oversight activities specific to well drilling and theref‘ore not
described in Appendix B include reviewing the location and number of -
boreholes and the type of drilling equipment specified.

T.9e oversight assistant should be famili’.- with-the planned location and :
number of ‘boreholes designated in the work plan and should compare the plan
with the actual number and location of boreholes drilled in'the field. A site
visit by all parties to select boring-locations is strongly suggested. The
oversight assistant should not delay the PRP’s activities to check compliance
wich the work plan, but rather should gather information by observing the
PRP or by conversing with the field supervisor at the beginning of each day.
If the field supervisor gives a briefing and safety meeting at the start of each
day, this is a good time for the oversight assistant to gather information.

Frequently, borehole locations will .be rhc 4ified in the field, usually when

_ access to a planned well location is obstructed by an unforseen physical

barrier. For example, unexpected utilities or refusal may be encountered
during driiling. Also, changes in weather conditions may make a planned
driliing location inaccessible to a drill rig. The oversight assistant shouid make
a note in the field activity report of any changes in the drilling location and

* should use his/her judgment to evaluate whether the change is reasonable. To

make this evaluation, the oversight assistant should consider the objectives of
the well drilling and installation activities as described in the work plan and
the SAP. 'PRP suggestions for changes in borehole locations may require
additional wells if the PRP changes resulr in inadequate data. .

If the oversight assistant feels that a change in borehole locétion.might
adversely affect the integrity or usefulness of the well, a discussion should be

L B o
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Well Location
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held with the field superwsor and the outcome reported to the RPM at a
reasonable time thereafter. If .he dispute cannot be resolved, the oversight
assistant should follow up with the RPM at the first available moment.
Conversely, preliminary da.a gathered from previous boreholes mlght suggest
better locations for determining the extent of contamination.

*. Before arriving onsite; the 9versight assistant should be familiar with :he types

of well dril' - _ and instal’. ion gquipment designated in the work plan and
shouwu »ompare this equir ..ent (o the equipment. beung used at the site. The
oversight assistant should focus attention on the major types of equipment,
such as the type of drill rig, casing diameter, type and length of well screen

. and risers, and filter pack and annular sealant materials. The size of the drill

bit or the type of ‘drill rod coupling should be compatible with the well design
criteria and specification in the work plan, but are of minor concern during

' preliminary on-site activities. ;

If the major type of. eqmpment the PRP has at the site is different from what
was expected, the oversight assistant should refer to the detailed information
on well drilling and installation sampling activities (Section C.2) to evaluate the
validity of the equipment substitution, and should notify the RPM. The
assistant should also pay attention to the use of the equipment during dr:llmg
and installation activities. If the oversight assistant feels that the equipment is
not acceptable, a discussion should be.held with the field supervisor and the -
outcome reported to the RPM at a reasonable time thereafter. If the dispute.
cannot be resolved, the oversight assistant should follow up with the RPM at
the first available moment.

. BOREHOLE ADVANCEMENT

Installation and placement of a -round-water monitoring well is preceded by .
drilling a borehole. Advai.zing the borehole consists of drilling the borehole,
and includes sampling subsurface formations to define site stratigraphy (and
soil contamination) as well as taking steps to prevent contaminated soil zones
from contaminating other zones. To help ensure that the objectives of a

.ground-water monitoring well program are met, the essential elements

involvad in borehole advancem.nt should be pert’ormed effectively.
Specifically, unless sité conditions require changes, the dnllmg activities -
should be conducted in accordance with the approved work pian, SAP, and -
drilling specifications. In addition, as with any contaminated site, drilling and
sampling equipment must be properly decontaminated to prevent cross-.
contamination, and drillinz waste must be properly managed. -

.

D_ljllllng Actlvitles . B

_Drilling activities include finalizing borehole location, selecting the

appropriate drilling method, mobilizing the necessary equipment, and
conducting the drilling. In addition, drilling activities inciude properly
managing drilling wastes such as drill cutiings or drilling muds, as well as

'Ireduc:ng the potennal for spread of contamination between stratngraph:c
ayers .

The planned location and number of wells designated in the work plan, SAP,
or drilling specifications are usually the result of a geological reconnaissance or

- C-3
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Geologic Uni;s

a preliminary borehole progrim. A geological 1eoDraissance program is a
general exploratory survey of the main feawures «f 3 region, conducted to
define ihe geology béneath .the site area as well as identify ground-water flow
paths. This study is usually preliminary to a more Jdetailed survey and thus
determines potential pathways of contaminani-migration. '

Geolpgical reconnaissances depend on the existing database for a particulzr site
and involve direct field me**~d< such as boring ‘programs as well as indirect

. methods of gen' ~ic investig “ion such as geophysical surveys. Sites having

little ¢-'-*i-g ..uormation ¢¢ -er-'ng site setting and relevant geologic features

. may require more detailed work .an sites with a considerable database. Thus,

the PRP's work plan, SAP; or driiling specifications may rely Leavily on
existing reports, maps, and available literature to characterize the ‘
hydrogeology of the site. .If more information is necessary to determine
suitable groundwater monitoring well locations, boring programs or
geophysical surveys will be conducted prior’to the initiation of -drilling
activities (however, it.is not unusual for geophysical surveys to be conducted
in conjunction with drilling activities). Thus, preliminary well locations are
determined before oversight of- well drilling and construction activities,

- although they may be modified on the basis of geophysical surveys after the
oversight assistant has arrived at the site. ' : :

Geophysical surveys employ such’indirect (instrument) methods as resistivity,
electromagnetic conductivity, gradiometers and magnetometers, seismic
reflection, and ground penetrating radar. Geophysical methods are used
primarily to supplement direct information such as continuity of stratigraphy
between boreholes, and to locate buried metallic objects such as drums or
reinforced.concrete. Magnetic methods detect metallic interference whereas
seismic and radar devices detect strata structural discontinuities such as '
boulders or clay layers. Geophysical surveys can also detect contaminant
plumes if resistivity or surface- soil- gas probes are used (althougn soil- gas
monitoring, defining vertical and horizontal plume dimensions. may be

~ regarded as a\direc; field me 10d). _

Geophysical surveys may be conducted in conjunction with a geological

reconnaissance, or just prior to drilling. In either case, ‘geophysical surveys

may help to ensure that the preliminary well locations are suitable for drilling
activities. If refusal is encountered (that is, a buried object stops drilling), or
if the survey indicates that the well could be better placed, the well may

* generally be moved 5 to 10.feet (preferably downgradient) without

constituting a change in well location (although the relocation of the well
should be reported to the RPM). Beyond a 10-foot move, however, the well
location should be respotted with RPM approval, in accordance with the well
program objectives. : - C :

The oversight assistant should observe that as a borehole is drilled, the PRP’s
driller or qualified scientist maintain a detailed and sequential record of the
progress of drilling through the geologic units encountered. The depths and
thicknesses of the earth materials penetrated, soil description and i
classification, and unusual or significant conditions should be recorded in a
boring log. (See Section C1.2.2 for information on field screening and

logging.)

AN

The geologic units encountered » -2 imnportant for determining. the potential

* pathways and retention of contamination. Geologic units are also important
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for well construcuon and operation. And although documentmg the depths

and thicknesses of geologic units is generally more important for the PRP or

its drillers, the oversight assistant should note the geologic units encountered

during borehole advancement as a check’on the mformauon recorded in the -

s:te drilling log.

\

The borehole depth is generally  :cified in the work plan, SAP, or drilling’
specifications and is determined y the geological reconnaissance or other
ground-water elevation data so tnat the screened interval (or intake) of the -
well reaches the desired water- bearmg unit, However. it may be necessary to

. deepen the borehole if the aquifer of interest is deeper than expected due to

pprnping from nearby production or treatment wells, temporal variations in
recharge patterns from tidal effects or river stages, or drought. :

Generally, the borehole should be deep enough so that the screened interval of
the monitoring well is within the water-bearing unit of interest, regardless of
periodic changes in water-level elevation. . Exceptions to this are shallow or
perched aquifers, and cases when it is desirable to have an immiscible layer in
contact with the well screen for sampling or récovery, The oversight assistant
should record barehole depth and any reasonable changes in borehole depth

. from the work plan. Significant deviations from the work plan (such as a

borehole that stops short of the aquxfer of interest) should: be brought to the

* arttention of the PRP field supervisor, and if not corrected, to the attention of

the RPM.

[y

The overs:ght assistant should be aware that a vanety of well- dnlhng methods
can be used in the installation ‘of ground-water monitoring wells; the following
are the most common methods; auger, rctary, and cable iocol. Dependmg on
the purpose of the well drilling program, one or more drilling methods may be
employed for installing e same- -eil. For .example if soil sampling is not
required, rotary dnllmg may be preferred because it rapidly advances the
borehole; however, cuttings lifted to the surface by a dnllmg fluid are
generally sampled. cnly for stratigraphy, and not for contamination. Sampling
ahead of the borehole requires removing the drill string, and may be

<complicated by the presence of dr: ‘lling fluid. By comparison, hollow-stem

augers remain in place during sampling. Alternatively, cable tool drilling -
allows the collection of excellent formation samples, but is relatively slow..
Table C-1 summarizes the advantages and dlsadvantages of the common
drilling methods.

y
The selection and implementation nf the actual dnllmg method(s) is a, f unction
of site-specific geologic conditior.s and sampling and analysis objectives. The
drilling contractor will best know his/her own capability for successfully
completing a well to the design depth. The drilling contractor, however, is
generally not the best one to assess the associated sample representativeness.
Regardless of the drilling method selected, it should minimize disturbance of |
subsurface materials and not contaminate the subsurface or ground water.

-(U.S. EPA, 1986a) For example, lubri_cant should not te used on drill rods.

Hollow-stem augers are among th/ most frequently used tools when advancing
a borehole in unconsolidated matecials -- especially when soil sampling is .
required. The hollow-stem auger consists of a section of seamless steel tube
with a spiral flight, an attached finger- type .cutter head and a'center drill
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' . TABLE C-1. DRILLING METHODS SUMMARY' . -

Drilling Technique | Depth Limitation (R.) " Advantages . " Disadvantages
Auger , : . : ‘ .
Hollow Stem’ ©150-300 Ease of soil samphng. Drilling ﬂmds ' Not suitable I'or drilling lhrough upper or
o - normally not used. perched aquifers.

Well can be constructed inside auger; acts as | Not suitable for consolidated formatmns.

. ’ ) - ’ ‘

Solid Stem 100 - 150 : Good in .moist, mainly. cohesion-less soils, .| Transports contamination downward.
and medium-soft to stiff cohesive soils. - | Not suitable for undisturbed soil samples or

) o Not suitable for undisturbed soil
determining stratigraphy.

Not suitable in caving for.nations without
casing,, nor in very hard «r cemented soils
(e.g., containing boulders).

Mud Rotary = - 500, + ' Rapid drilling. ' | Mud may plug or be lost.to permeatc zone.
' - Can leave bo .4 opcn during dnllmg ‘| Slow or difficult for formations containing
Good culung mples. coarse gravel, or numerous stones and
: - _ boulders. Mud can affect chemistry or
- : borchole and ground~ - . umples, and
. ' ' ' operation of well without proper
development.
Air Rotary —~ ' 5000+ - No drilling fluid contamination of ground Containment of drilling returns difficult;
' ' C water. - " | potential health and safety concern
7 PR ' Fast in hard rock and other consohdated Strips volatiles, :
o . *| formations. - Not suitable for drilling through~
, : uncoansolidated soils.
Cable Tool : .1000+ ' Only small amounts of water added and | Slow.
A ' *| removed from borehole. : Casing must be used (docs not seal off
Suitable for caving,, and gravel or boulder upper aquifers).

formations. Cable tool rigs may not be readily available.

Good for samplirg,

! U.S. EPA, 1986a, 1987a
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 Air Rotary . -Alr rotary drilling operates in the same manner as mud or water rotary N

~ drilling, except air is the drilling fluid. Air rotary drilling is best suited for ' *

use in hard rock formations: casing is required to keep the borehole open when
.. drilling in soft, unconsolidated formations. Because air is used as the drilling

fluid, an important advantag= of using air rotary drilling with proper well-
development is that it is less likely to affect the long-term quality of the ,
ground water. In-addition, since tormation.water is blown out of the hole

_along with cuttings, it is possible  4etermine when the first water-bearing
zcne is encountered. Where sign .cant water inflow is encountered,
‘noncontaminating foaming agent: {such as nonphosphate detergents) may be
added 10 help remove cuttirigs from the borehole (U.S. EPA, 1987a).

Formation sampling may be accomplished by collecting cuttings blown to the '
surface, or by removing the drill string and sampling the hote directly, One-
problem with air rotary drilling is that the forced air will strip volatiies and
many semi-volatiles, Indeed, air rotary drilling can present significant health
and safety problems because contaminated air and cuttings blown out of the
- hole can be difficult to contain. Therefore,-when air rotary is-used, shrouds,
canopies, or directional pipes shouid be used to contain and direct drill .
cuttings (U.S. EPA, 1986a). In addition,. cuttings should not be sampled for
chemical analysis, and ‘the’ well should be properly developed before sampling.
(As with other types of drilling, generally a confined aquifer should be cased
-7+ off; see Section C.2.1.) _ . . o .
Cable Tool . Cable tool drilling (or perédssion or churn drilling) uses a heavy, solid steel,
chisel-type-drill bit suspended on a steel cable that, when raised and dropped
‘repeatedly, chisels or pounds a hole through soil-and rock (see Figure C-3)..
. Although relatively slow, cable tooldriiling is satisfactory for all formations,
. but is best suited for large, caving, gravel-type formations with cobbles or
boulders such as glacial till, or fo- formations with large cavities above the
N water table such'as karst (weatherd limestone) terrain. Casing following the
© - drill bit is needed when advancin, a borehole through these formations and
other unconsolidated materials to prevent cave-in. ‘ ‘ -
: 3 S ‘ - : . ! :

- Small amounts of water must be added to the hole as drilling progresses until
ground water is encountered.  The added water creates a slurry, which is
periodically removed with a sand. bailer or-mud pump. Because only small.
amounts of water are required for cuttings removal (and no drilling muds are

- used), the cable tool method generates only modest amounts of drilling waste,

Cable tool drilting also permits the collection of exceilent (undisturbed). ]
formation and chemical samples. Sampling is accomplished by removing the
drill string, bailing the cuttings, 01d using the appropriate downhole sampler.
(See Section B.2.5 on subsurface sampling techniques). - o

. : - . . :

ot - Drilling Fluid Drilling fluids are used for a variety of drilling methods and for a variety of
' . . purposes, These fluids are used to cool the drill bit in.rotary drilling, help
.carry away drill cuttings in rotary and cable tool drilling,-and keep the
borehote open in certain mud or water rotary drilling and hollow-stem auger
* “conditions. Drilling fluids for ground-water monitoring installation inciucd- -
water, drilling mud additives| air, 11.d foaming solutions. The exact drilling -
fluid selection and proportioning ‘vill depend on the particular drillir. ,- method
-and site stratigraphy. For example, in mud rotary drilling, a satisfactory -
drilling fluid may be made by. mixing water with suitable native clays (for

C-10
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Drilling Waste

. Reducing

Spread of
Contamination

exgmpl.e, downhole) or commercial mud-forming products, consisting
primarily of bentonite and various chemicals added to control dispersion,
thixotropy, viscosity, and gel strength.

Regardiess of the type of drilling fluid used, it is important that the drilling
fluid does not aftect the chemisiry of ground-water sampies, samples frcm the.
borehole, or the operation of the well. Orly those drilling fluids approved in
the Work Plan should be used. F - uir rotary drilling, the air from the
compressor on the drill rig shoulc ve filtered to prevent oil from the
compressor from entering the bo. hole. Drilling water or mud should be,
uncontaminated. (For instance, "city" water is preferable to surface waters of
uncertain purity). If there is any doubt about its purity, drilling water or mud
should be collected at the plumbing connection on the back of the drili rig and
analyzed to eliminate the possibility of introducing contamination into the
borehole. In addition, drilling muds may be lost to permeable or cavernous
formations, potentially reducing effective porosity (and thereby well yield), as

“well as affecting local ground-water pH. Judicious selection of drilling mud

additives and proper well complenon and development can significantly lessen

.adverse effects of rnud invasion i1to a formation.

‘One important aspect of oversight of drilling activities is management of

drilling waste. Drilling waste consists of drill cuttings and materials removed
from a borehole, including drilling fluids and well development water.

. Whether the drilling waste is known to be contaminated or not, native soils and’
"waters shoulid not be returned to the borehole (see Section C.3.1 for proper

well completion procedures). In addition, if drilling fluids were used to

‘advance a borehole through a contaminated horizon, the drilling fluid should

be disposed appropriately as waste and replaced with clean drilling fluid
before proceeding through cleaner zones (see Secaon {.z.1, keducing Spread
of Contamnnanon)

" Unless otherwise spec:f ied in the Worlr Plan, waste from drilling activities

should be containerized (drummed) for proper disposal. Depending on the
methods specified in the Work Plan, drilling waste may be stored onsite,
pending the results of waste material sampling, surveyed using field analytical
methods as described in Section P 7 %, or disposed as hazardous. Alternatively,
if the drilling waste material is from a stratigraphic zone subject to removai

-and treatment, the waste may be stored pendmg the remedial action, subject t0

RPM approval.

It is important during drilling act’vities to reduce the spré'ad of contamination
both at the well head and between stratigraphic layers. Reducing the spread
of contamination at the well head involves properly managing contaminated
drilling wastes, that is, containerizing for disposal drilling wastes suspected of
contammatnon In addition, drilling wastes can be directed and contained with
directional pipes, and dedicated open tanks or lined pits can be used for
drilling mud/cuttings to f urther reduce the spread of contammanon

Reducing subsurface spread of contamination requires good dnllmg pracnces
to keep contaminated horizons (particularly aquifers) from contammanng
lower straugraphnc layers. Speci”ially, this may involve casing off a borehole
before continuing to drill througr a confining layer, and disposing and -
replacing drilling fluids that have been used to advance the borehole through a
contaminated horizon. Casing off a borehole consists of grouting the annular

C-12
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Collection
Interval

"Sample Field
Screening and
Logging

Spaue between the casir aaand the.borehot sidewalls (see Section C.3. l)

Casing off upper aquners before further drilling is good drilling practnce even
if the upper aquifer is known to be uncontaminated. (An exception is non-
discrete aquifers or water-bearing zones of similar or compatible chemistry.)

Soil Sample Colieciivn

Soil samples are collected in conjuction with borehole advancerment for
lithologic description, chemical ¢ iysis, or .physicai testing. While a number
of physical and chemical samples aust be sent for laboratory analysis, most
can be scréened and logged in the field.

During borehole advancement, formation samples are typically collected every
5 feet or when a change in stratigraphy is observed. (PRPs may be required to

. submit continuous samples, however.} Each geologic unit encountered should
be sampled for lithology because of the effect a unit may have on contaminant
fate and transport. Scil samples for chemical analysis should be collected in
accordance with the objectives of the Work Plan and SAP.

Geological logging includes keeping a detailed record of drilling and a
geological description of the materials encountered on a prepared form.
Although field screening and logging in conjunction with well drilling
activities is the responsibility of the PRP or its dnllers. the oversight assistant
should note the salient information regarding screening and logging, such as
soil ¢olor, moisture, and consxstency, as a check on the PRP's dnllmg log.

When drilling in soils or unconsol:dated deposits, the PRP will usually record-
soil screening information on a standard soil boring log form (see Figure C-4).
The soil boring log form to be used by the PRP should be submitted with the
Work Plan and approve prior to onducting field work. In addmon to basic
information such as boring numl 2r and lodation, drilling equipment and
method, and time and date, the PRP should record the following technical
. mformauon for samples collected for physical testing or chemical analysis:
+ & Depth of sample below surface; o
s Sample interval; ' - . '
& Sample type and number;
o Length of sample recovered;
. Srandard penetration test {ASTM- D1586) results, if apphcable and
* Soil descr:ption and classxf ication.

In addition, alI pertinent observations about drilling rate, equipment operation,
or unusual conditions should be noted (U.S. EPA, 1987a).

Soil description and classification is normally done in accordance with the

United Soil Classification System (USCS}, as described in ASTM D2487 (see
.Figure C-5), the Visual-Manua! identification procedure (ASTM D2488) or.

C-13



w8
g

!

Figure C-4. Soil Boring Log
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Soll Clsssification Chart

Craia ks Assigping Grous Symbola and Group Names Using Laborsicey Teats*

Group
Group Name *
o — _ —_— . Symbol
Coarse-Grained Solls Guvdn Claan Gravels Cuz4and!sCex3f " GwW wougadad gr;vd;"
tore than 50 % retained on No. mommldm Less than 5 X Anea® z -
200 siove Waction retained on No. 4 . X Cu<4ur|d)otl>0c>_;l____ &GP . Pooﬂygfadodyau’
, sieve " Gravels with Fines More  Fines classily a3 ML or MH GM_ smygeveron
then 12 % fines® F .
: - nes classily as CL or CH - GG Clavnvguvel'“"
Sands - Cloan Sands o Cux6andisCcx 3t SwW Wol ;, ded sand
50 % or more of coarse Lessthan 5% fnes @ . -
raction pasess No. 4 sieve Cu<8mdjor1>Ce>2F 5k P””’”"'"‘"
Sands with Fines o Fines classity as ML or MH SM Sity » 9
y ‘ Mors than 128 nes® o ety a3 CL o CH SC_ Caye, 9or
w-Grained Solls Sitaend Coys - NOVpENc Pi>7 andplots on o sbove “A" e’ CL  Lean clay®t ™
w::ulm“'h. LM““MGO " . H<‘ﬂw‘m“‘n" . ‘m:__ ?_g;_—:,_ ----- B
o " orgenic - Liguid Wkt - oven dried _ o Organic clay™+-M¥
. . -~ Ui it — nol dried ) - Organic s L0
‘s _nd Clays nor,, '~ Pt plots on of above “A” ing CH Fm ' ¥
m“”'m - Hmh‘l_ll'"“ - _-_'_l_ﬂ'l Ele:lk_:s_ﬁ'“
organic u;.um-omm‘(ors o Or day™t-“*
. i . Liquid Smil — not dried ’ Organ': s i ™0
Highly arganic solls - .. Pimarly organic malter, dark In color, and organic odor P1 Peat

_ A Based on he melerial passing the 3. (75-mm)
slove - :

'ilﬂnmﬂmmdm.a

m.-wwm«m.am'u.'

e,
COravels with & W0 12% fines require dusl

GP-GM poorly greded gravel with ot -
GP-GC poorly graded gravel with cley ‘
OSande with 3 W 123 fnes require dusl

symbols: .

SW-SM well-graded sand with sl

SW-SC well-graded sand with cley -
SP-SM poorly graded sand with it

SP-SC poorly graded send with clay

¥ Cu = Dg/Dy '-D_M“KDU o
¥ i soll containg = 15 % sand, aid "with sand” o0

oW Grwe clasalfy &8 CLML, use dur symbol
GC-GM, or SC-8M. .
"lhunm mwmm o

'lum:ts:m\u .duwhynu

. 10 group Name.

74 Atterberg Iits plot In hatched area, sol is & °
CL-ML, slty clay.
Xy soll contsins 15 10 29 % phus No. 200, add

.m:ulfuthm wuum-llpro»

dosdnant.
"ty soll conting = J0% plus No. 200, pre
dominenily sand, add “sandy” 0 group name.

il sol contains 2 30% plus No. 200, pe
dominantly gravel, add “gravelly” 10 Qroup nams.

¥ P12 4 endd plots on o above “A” ne.

© Pt < 4 or piots below "A” ine.

* P piols on or sbove “A° ine.

9 Pt plots beiow *A” ine
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Equipment

. Method

by the Burmeister system. Although it is not necessary for the oversight
assistant to be thoroughly familiar with these soil description methods, the
oversight assistant should nevertheless note major soil differences (such as
clays, sands, and gravels) during formation sampling. The oversight assistant
should also note the basic color, moisture content (described as dry, moist, or
wet), and relative density or consistency of the soil as determined by standard
penetration tests (see Table C-2).

- The purpose of noting basic soil pro rtits, from an oversight perspective; is
‘not to duplicate the PRP’s driiling |- . P.ather, basic soil properties can

provide direct evidence of contamir lion, unantlmpated or perched aquifers,
and confining layers. For example, soil dascolorauon may indicate
contamination, whereas wet soil may indicate the presence of an aquifer.
Additionally, clay encountered beneath an aquifer, as determined by visual
inspection, would suggest the presence of a confining layer. As indicated in
Section €.2.1, it is generally good practice to case off the borehole before
drilling through a confmmg layer.

Decoatamination

. Two general methods of contamination control are: {1) establishing site work

zones (site control), and (2) removal and decontamination. These methods are
essential for maintaining health and safety as weil as for preventing cross-
contamination. Decontamination consists of either physically removing .
contaminants or changing their chemical nature to innocuous substances. The
level of decontamination depends on a number of factors, the most important
being the type of contaminants involved and the use of the equipment being

‘cleaned. The more harmful the contaminant and the more directly the

equipment contacts the sample, the more extensive and thorough

’ decontammatlon must be.

A variety of equipment and materiz s are suitable for decontamination of
drilling and personnel protection equipment. Decontamination equipment is
generally selected based on availability, ease of equipment decontamination,

and disposability, ~Typ1ca1 decontamination equipment includes high-pressure

steam generators ("steam Jenny ") soft-bristle scrub brushes or long-haadle

‘brushes to remove contaminants; water in buckets or garden sprayers, for

rinsing; large galvamzed wash tubs, stock tanks, or children's wading pools to -
hold wash and rinse solutions; large plastic garbage cans or other similar

" containers lined with- plastic bags to store contaminated clothing and

equipment; metal'or plastic cans or urums to temporarily store contaminated

“liquids; and other miscellaneous gez. such as paper or cloth towels for drying

~

protective clothing and equipment.

Personnel protective equipment, sampling tools, and other equipment are
usually decontaminated by spraying' with high-pressure steam, or scrubbing

- with detergent-water such as Alconox, using a soft-bristle brush, followed by

rinsing with copious amounts of water. Drilling equipment (particularly the
back and undercarnage of the drill rig and all downhole equipment) can be
cleaned using a pressure hose or pressur:zed water or stream sprayer. Steam
jennies are very effective at removi.. & dirt and oils while generating minimai
waste water. Special attention shou™ ! be paid to the wheel wells and
undercarriage of . dnllmg rigs and other.equipment, where large amounts of

c-1_6



Table C- 2a. Soil Density\Consistency "~
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Relative Density of Noncohesive Seil

Relative

Table C-2b. Consistency of Cohesive Soil

Blow ¥t Density , Field Test
0-4 Very loose Easily penetrated with 1/2-inch steel rod pushed by hand
5-10 Loose _Easily'penetrated with l/2-inch sieel rod pusined by hand
11-30 Medium Easnly penetrated with 1/2-inch steel rod dnven with §- lb
' hammer
31-50 Dense Penetrated a foot with 1/2-inch steel rod dnven ‘with 5-1b
. . hammer .
_ »50 " Very dense Penetrated only a few inches with 1/2-inch steel rod.driven
_ . o with 5-1b-hammer ,

Hard .

* TSF--Tons per square foot.

P~-ket . _
Peiietr - .mote- Jorvane ‘ ) :
Blows/Ft Consistency (TSF)* . (TSF) ' Field Test
<2 Very soft - <0.25 ‘ <0.12- - Easily penetrated several
' - - ‘inches by fist
2-4° - Soft 0.25-0.6 0.12-0.25  Easily penetrated several
. T inches by thumb
5-3 Firm o 0.50-1.0 0.25-0.5 Can be penetrated several
: ” o : ; inches by thumb with .
moderate ef fort
9-15 Suff 1.0-2.0 0.5-1.0 Readily indented by
‘ ) ’ thumb but penetrated
t ; only with great effort
16-30 - Very stiff 2.0-40° 1.0-2.0 Readily mdented by
g I thumbnail
>36° >4.0 »2.0 | Indented with difficulty

by thumbnail



Location

i

Frequency

Cross X
Contamination
Prevention

mud tend to accumulate. Sampling equipment used for organic contaminant
samples should be rinsed with methanol or other suitable solvent, followed by
distilled water. (Hexane is often used for PCB contamination.) The solvent
should be saved for safe disposal (IT, 1987). Sampling equipment used for -

“metal-containing samples shauld be rinsed with dilute nitric or hydrochlonc

acid, followed by distilled water,

Location of decontamination ar¢ ; depends on site-specific establishment of
zones of decreasing contaminatic.a and site access control points, Essenually,
the site is divided into three zones to reduce the m;grauon of contaminants
from the sampling area: (1) the exclusion zone, which is the area of the site
where contamination does or ¢ould occur (mctudmg the borehoie); (2) the
contamination reduction zone, which provides a transition between -
contaminated and clean zones; and (3) the clean zone. Decontamination areas
are located at the boundary between the exclusion and contamination reduction
zones. - :

The size and shape of each zone (and thus the distance from drilling activities)
is based on site-specific conditions. The oversight assistant should recognize
that considerable judgment is needed to assure that the distances between zone
boundaries are-large enough to allow room for the necessary operations,
provide adequate distance to prevent the spread of contaminants, and eliminate
the poss;bnllty of injury due to explosion or fire outside the exclusion zone.,
The criteria used for establishing area dnmensmns and boundanes include but

- are not limited to, the followmg

¢ Physical and topog‘raphlcal site featur'es;
¢ Weather conditions;

s Ailr dispersion caIculations;

* Contaminant toxicological characteristics; and

. Dlmensmns ot‘ the contammated area.

Downhble drilling equipmehf should be decontaminated between each borehole
location, while sampling equipment should be decontaminated before each use.

. ’In the case where drilling fluid nsed to advance a borehole through a very
" contaminated horizon is disposed. the mud tank or pit, mud pump, and all

downhole equipment should be .contaminated before the addition of fresh
drilling fluid. Some equipment . :uch as gloves) may be dnsposable and
therefore, will not reouire decontamination.

1

The most effective method of preventing cross-contamination is to thoroughly
decontaminate drilling and formation sampling equipment before each use.
For downhole drilling equipment, this consists of decontamination between
borehole locations, whereas sampling equipment should be decontaminated
between sampling locations. Another method of preventing cross-
contamination, if practical, is.to Jrill the boreholes in formations of 'ow
contamination first (such as upg.adient locations), proceeding to pros,.essively
more contaminated locations. {To prevent contamination due to borehole

-
- i : . ¥

'
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sidewall sloughing and contarnmauon between stratigraphic layers see Secnon

C.2.1)
Off-site - Gener: ily, decontamination solutions and contammated drill cuttings, drilling
Disposal fluids, and material classified as a hazardous waste must be manifested for

disposal and taken t0 a licensed hazardous waste disposer. Since this policy
differs from regon to region ‘U. EPA, 1986d), the oversight assistants
should »e far:. .ar with the ¢ .pli.able requirements. However, offsite disposal
methods should be detailed ia the drilling team's Work Plan and HSP and
should be approved by the RPM. .

All equlpment that cannot be decontammated and any spent deconrammanon
solutions, must be disposed of in accordance with applicable regulations. .
"Clothing, tools, brushes, and other sampiing equipment that cannot be
decontaminated should be secured in drums or other containers, and either

y labeled and shipped offsite for disposal, or disposed of as a part of any
planned remedial activity. -Likewise, spent decontamination solutions should
be transferred to drums that are labeled prior to disposal. Clothmg and other

. equipment that will be decontaminated of f site should be secured in plasnc
bass before removal f rom the site,

c3 WELL DESIGN AND INSTALLATION

Once the well borehole has been advanced to the appropriate depth, as
specified in the Work Plan, SAP, or drilling specifications, the ground-water-
monitoring well is installed. Well design and installation consists of selecting
and installing construction materials that are durable enough to resist chemical
, .wnd physical degradation and do not interfere with the quality of groundwater.
' samplmg In addition, well desigr and mstallat:on must prevent contammant
' mrgranon between strata.

o

: .Specrfxc well components involved in well design. and instailation mclude well
o ) casings, well screens, -filter packs and annular seals or backfills. Figure C-6
illustrates the design of a typical groundwater -monitoring weil. Competent
well design, materials selection, 21d well installation and completion are
-essential to achieving the goals of a ground-water monitoring program.

c3.i Well Design

‘Well design consists of selecting s—itable materials for well construction,
including well screens, well risers, and annular space sealants, The well

: ' materials must not degrade, absorb contaminants, or otherwise interfere with
ground-water quality while in service. In addition, the specified materials
must be desrgned to seal the borehole such that contaminated soil honzons
c¢annot commumcate with other horizons. : :

Well Screen . Well screen selection is important for collecting representative ground-water-
sam_ples. A well screen allows water to enter a well, and also acts in
conju “ction with th= sand o- filter pack as a filtering device to keep s.Jiment'
out of a well. (Sea.ment-laden water can lengthen filtering times and create
chemical interferences with collected samples ) Normally, the open area of the
screen should approximate the natural porosity of the formation. - -



——— e e = ———

—— WELL CAP

. GAS VENT TUBE ——v
= ' el S'EEL FROTECTOR CA? WITH LOCKS

%" GAS VENT

/SURVEYOR'S PIN (FLUSH MOUNT]

- CONCRETE WELL APRON

. (MINIMUM RADIUS OF 3 FEET
AND 4 INCHES THICK)

»

= CONTINUCOUS POUR CONCRETE CAP
AND WELL APRON {EXPANDING CEMENT).

=— CEMENT AND SODIUM
BENTONITE MIXTURE

- WELL DIAMETEA = 4

—— BOREMOLE D!AMETER = 10" TOQ 12‘
(NOMINAL D|MENSION)

VADOSE ZONE

L ANNULAR SEALANT

N

) _ Lot ¢ |e— FILTER PACK (2 FEET OR
' B A B LESS ABOVE SCREEN) .

e POTENTIOMETRIC SURFACE

-~

|} screeneD INTERVAL®

SATURATED ZONE

=y .
L Ay N NG L m— wﬂww

"- W ”\“\\4 & ZON!-OF Nt ',n\!.\/ mtmi’,; hBd

PR LESSER FERMEABILITY 205077, 2 V2

C-20



¢ Well Riser .

Aonular Sp‘aee

b

Screen siot openings shauld; retai a‘hxgh percentage of the sand or filter pack
and be uniformly distibutéd arcund the circumference of the screen for
effective development of the well. Ideally; slot openings should widen inward"
so that finer formation materials are pulled through the screen during - ‘
development. Slots that are cut straight through the casing, or those of the
gauze type, will tend to plug with fine material during developmem

signif 1cantly reducing the open area of the screen.

' COmmercxall_y m_anufactured wel' -treens typically work best provided the
. proper slot size-is chosen.- Gene [y, customized screens should not be used

. . Y
because these screens limit reprc. ucibility of ground-water data. In addition,

the oversight assistant should be aware that most EPA regions prohibit the use
of screens containing slot openings sawed or torch-cut by the driller.

The oversight assistant should recognize that well screen Iength' is a function of
both the transmissivity (yield) of the aquzfer and the objective of the
momtormg program. Low- y:eld aquifers may I'EQUII'C greater screen lengths to _

' permit the collection of adequate sample volumes in a timely manner. Screens

used for sampling discrete intervals are.typically 2 to 5 feet in length. Screens
that monitor to the top of the wi ter table are typically '§ to 10 feet in length.
Depending on the anticipated lonug-term changes in ground-water elevation,
some of the screen is always above the water table, Thus, the screen will allow
hydrocarbons or other low-density substances that float on the surface of the
water ("floaters") to enter the well, .

The oversight assistant may also observe the installation of a sump at the
bottom of a monitoring well. A sump aids in’collecting fine-grain sediments
and results in prolongmg the operating life of the screen. -An additional
benefit of using a sump is for collection of intermittent dense-phase

,contammants ("sinkers"). A Sump may also be used as a sampling cup in low- "’

y:eld aquers

Well risers are lengths of, well ca ing that are joined together rising from the
well screen to the surface. The oversighr assistant should note that the method
of joining screens to casing and of assembling the well string (screens and
casing) is don€ so as to prevent contamination of the samples. That is, glue,
solvents, or lubricant are not to ba used. Clean screens and casing should be

' joined mechamcal.y by threads «-._ coup]mgs or flush threads. Joints may ‘be

made water-tight by wrapping wnh Teflon tape or by placmg an O-ring in the
joint. . :

. A gas vent at the top of the well string is generally specified in the Work Plan,

SAP, or drilling specifications. Tvpically, a vént is instailed by drilling a hole
or cutting a slit with a hacksaw in the uppermost well riser. The vent :
equalizes pressure in the well when the ground-water level changes. For
example, a drop in' the water table would create a partial vacuum in a well
without a vent, making the removal of a slip cap very difficult. Conversely, -
as a rise in the ground-water level could produce a puff of well vapors upon
removal of the well cap, well vent installation represents a good safety
pracnce o

- Once the well string has been in;"qlled the annula} space should be ;1

minimum of 2 inches completel, dround the inner casing. The space is then '
backf;lled with: (1) f1lter pack over the screened interval, (2) annular sealant to

:
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prevent migration of contaminants .o the sampling zone, and (3) cement or
bentonite grout to the frost line, Before installation of the well string, filter
pack may be added to the borehole to adjust the final elevation of the well and
the screened interval. Drill cuttings should not be used to backfill the annular
space. As the annular ~oace is backfilled a féw feet at a time, any temporary
drilling casing 1s removed, allowing the backfill to completely occupy the

“annular space. , ( .

Generally, filter pack is sslected to oughly match the grain-size distribution
of the screened interval formation. The grain-size distribution curve for the
filter pack is obtained by multiplyi 3 the 70-percent retained size’of the finest °
formation sample by three or. four.) Selection of too fine a pack reduces the
yield of the well, causing longer sampling times, whereas selection of too
coarse a pack allows fine silts, sands, and clays to enter the well. Coarse
gravel and coarse sand are common filter pack materials. The oversight-
assistant should note that the pack material is chemically inert (non- -

"carbonate), and has been obtained from reputable suppliers who have broperly

cleaned and bagged the material. Fabric fiiiers should not be used as filter

- pack materials. Generally, filter pack is not wasked or decontaminated before

placement, although some investigators may require it. (The PRP may wish to-
collect and chemically analyze a sample of the filter pack in the event

 questions are raised regarding possible contamination from the pack.)

Filter pack is added to the annulus a few feet at a time. If the screened
interval is entirely beneath the water table, the use of a tremie tube in placing
the filter pack is recommended. If temporary drilling casing has been used to
keep the borehole open, it is removed with each addition of filter pack,
permitting the pack to completely fill the borehole. Failure to remove casing
in a timely manner may bury it in place, rendering the well useless without
subsequent removal of the well string and filter pack. Filter pack should :
generally be added unnl st is 2 feet or less above the screen (U.S. EPA, 1986a).

The f:lter pack must cover t! ° nnn 2 screen, even if substantial amounts of
pack are lost to cracks or voids in' t ‘e formation. Thus, the actual amount of
filter pack required may exceed the amount calculated to cover the screen.
Conversely, if substantially less than the calculated amount of pack appears to
cover the screen, bridging or ‘borehole cave-in has probably occurred. Unless
specified in the Work Plan and screened as such, the filter pack should
generally not extend into a differer.t overlying, layer in the formation because
this would permit seepage (and sampling) of different horizons. Each backfill
horizon should be conf':rmed in the field with a tape measure. '

The over51ght assistant should observe the placement of approxlmately 2 feét

of annular sealant above *::e filter y~ck. The annular sealant should prevent
migration of contaminants to the saapling. zone. The sealant should be .
chemically inert and have a permeability 10 to 100 times less than the
surrounding formation. Generally, sodium bentonite pellets are placed

immediately over the filter pack -- especially in.the saturated zone. Pellets

are most effective in the saturated zone because they will penetrate the water
column; coarse grit sodnum bentomte may hydrate and bndge before reaching

the f'nlter pack.

Although either bentonite or cement grout may be used to seal the annular -
space just below the frost line, cem nt grout should generally be used in the
unsaturated zone above the annular sealant because the grout is less sut_ .t to
cracking. Often, bentonite is added in the amount of 2 to 5 percent by weight
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shrmkage and to control the time of setting.
The oversight assistant should ensure that the grout is prepared usmg clean
water and, if necessary, placed in the borehole using a tremie pipe. Use of a
tremie pipes minimizes particle separation and bridging, and ensures good
sea'ing of une borehole from the bottom.

Well Installation

The major elements of w4 installation consist of:

o Well screen and casing installation; o
» Filter pack placement; and
. Annular sealant placement. _
To prevent contamination of ground-water samples su:table well rnatenals

must be selected. In addition, all materials placed in the borehole must be
clean and free of contamination. :

Ground-water monitoring wells may be installed in open boreholes in

- consolidated formations, or inside casing or hollow-stem augers in

unconsolidated formations. In either case, the oversight assistant should note a
spacing differential of 2 to 5 inches between the outer diameter of the well
casing and the inner diameter of the auger/casing or the surface of the
borehole. This annular space is necessary to ensure an adequate volume and

" proper placement of filter pack and annular sealants.. A smaller annular space
* may result in a filter pack volume insutficient to prevent turbid and

unacceptable ground-water samples, or may lead to bridging of filter pack and
annular sealants, resulting in of :n spaces in the borehole that could allow
migration of contaminant; between strata. See Section C.3.2 for information
on the calculated (and actual) volume of filter pack and sealant required.

A variety of materials may be . _J for well screens and risers (well casing),
including polyvinyl chloride (PVC), polypropylene, mild or galvanized steel,
stainless steel, cast iron, teflon, other fluorocarbons (such as fluorinated
ethylene propylene (FEP)), epoxy biphenyl, and polyethylene The oversight

‘assistant should make sure that the weil screens and casmg used are consistent -

with those specified the Work Plan. The oversight assistant should also be
aware, however, that the type ¢* material used for monitoring well casing may
sxgmftcantly affect the quality of ground-water samples, Steel casing may
corrode, leaching iron, manganese, chromium, cadmium, or zinc.: PYC,
polyethylene and polypropylene may release and absorb trace amounts of
various orgamc constituents. In addition, solvent cement should not be used to
attach sections of plastic casmg because it has been shown to release .
significant quantities of organic compounds. ‘

In general the following factors shou!d be considered when selectmg screen

~ and casing materials:

» Contamina. .3 to be s .apled;

o Chemical reactivity/inertness;
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tSurfa_cé Seal

Surf ace‘

. Casing

o Strength of matenal; and
¢ Ease of installation.

Generally, in the saturated zcne, only inert (or noninterfering) materials
should be used; in the unsaturated zone noninert materials may be used (U.S.
EPA, 1986a}). Teflon and glass are among the most inert materials for
monitoring well installation. (However, glass is very difficult and expensive to
use under most field conditions, :d non-stick teflon may not form a water-
tight seal with grout and annulas .ealants.} When monitoring for volatile

~ organics, Teflon (fluorocarbons) stainless steel, or fiberglass-reinforced plastic.

generally are recommended. If trace metals or nonvolatile organics are the.
contaminants anticipated, PVC or plastic well casing and screens may be used.
Site-specific conditions, however, may affect well material selection. For
example, low pH may degrade metallic wells. The oversight assistant should
refer to the Work Plan to note if the specified well. material is being used.

Regardless of the material used for well construction, the material shouid be

kept covered and clean. In addition, all well casing and screens should be
clean before construction and placement in the borehole. Material selection
mzy determine method of decon.amination. For example, fluorocarbon casing
should never be steam cleaned (see Section C.2.3 for more information
regarding decontamination}.

Well Completion

Once the annular space has been grouted to just below the frost line, the well
is completed by constructing a surface seal and :nstalhng a protective surface

casing.

To minimize damage caused by f:ost heaving, the oversight assistant should
observe that the remaining annu..r space is sealed with an expanding cement
(grout) cap or surface seal. .Frost heaving can be-a major problem for wells ..
installed in cold climates (particularly for plastic wells). As the soil freezes
during the winter, it expands upward, occasionally pulling the casing apart.
The surface seal should extend from below the frost line to the ground surface.
If there is no frost line, or the frost line is essentially at the ground surface,

the cement grout may be poured to the surface in lieu of a surface seal..

w

Before the surface seal has set, a orotective metal surface casing should be
placed in the surface seal around .ae monitoring well. A concrete well apron:
should then be poured arcund the surface casing. The apron shouid have 2
minimum radius of 3 feet and be at least 4 inches thick. In addition, the
apron should be inclined away from the well and surface casing to divert

- rainwater. The oversight assistant should note that the concrete well apron is .
- poured using the same expandmg cement as used for the concrete cap. In fact,
- with the exception of surface casing placement, the concrete cap and well

apron should be poured continuously,
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Post-installation activities consist of well development and ground-water
momtormg Well development is especially important for ground water
monitoring wells, F~cause drilling fluid residues remaining in the borehole will
affect the chemlstry of the water samples: Well development also removes
sediments and increases the well yield so that representative sampies can be -
collected quickly. ‘Adequate ‘evelopment must be verified befure Brovia -
water samples may be collec d. Collecting samples from a zroul_ . ao. well
and measuring ground-water pa. :meters are discussed in Secuon B.2.2).

Well i)evelopment

After the ground-water monitoring well has been constructed, the well must

.be developed before sampling to restore the natural hydraulic conductivity of

the formation, and to remove sediments as well as all traces of drilling fluids

‘from the formation. Well development is accomplished by applying some form

of energy (such as water suiging) to the s¢ -en and formation. Well -
development is confined mainly to the zone immediately adjacent to the well,
where the formation materials have been disturbed by well construction

+ procedures or affected by the drilling fluid. Noting and managing the volume

of development water is as 1mportam as notmg the method of well
development. .

. The overs:ght assistant should be- aware that a variety of techmques are

available for well development. Table C-3 lists some common development
procedures. For exampie, the well may be overpumped (or pumped at a
higher rate than when purged and sampled). Hcowever, because overpumping
produces water flow in only one direction, sediments or fines may bridge (or
clog) in the filter pack:vestr_cting flow into the screen. In addition, if

- bridging subsequently becomes i.astable ajid collapses, sediment may enter the

well and affect sample quality. Effective well development procedures shouid
cause reversals of water flow through the screen that will agttate the sediment .

- and remove the tmer fracnon

One wndely used method of wei: u,.,velopment is to- force water to f low mto
and out of the well screen by operating a plunger up and down in the casing,
similar to a piston in a cylinder. The tool normally used is called a surge

. block. Before starting to surge, the oversight assistant should note that the

well has been b.u ~3 to make- sure water w:ll f low. into it.

The surge block is normally towred beneath the water table above or at the
top of the screen. The initial surging motion should be gentle. allowing any

‘material blockmg the screen to break up, go into suspensmn and then move
_ into the well.” As water begms to move easily both into and out of the screen, .

the surge block is lowered in steps, with the force of the surging increasing as.
the-block is lowered.. Development should begin above or at the top of the
screen and move progressively downward to prevent the surge block from
becoming sand-locked. The surge block should periodically be removed from
the well during development, to remove (bail or pump) silt and fines from the

. well. Surgmg and cleaning’st. outd continue until little or no sediment can be

pulled into the well (see Sectior, 24.1, Volume of Development Warer).
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Table C-,.

Well Development Techniques

(o = e = —————_ -
Technique . Use Comments
Surgé Block ‘Block mow}ed up and down, imparting Good non- contammatmg technique.

a surging action to screen and
formation.

May clog formation, screen, or filter
pack if used when clay streaks, mica,
or angular particles are present.

Air lift. Compressed-air injected into well, Strips volatiles; must wait 48 hours to
‘ lifting water to surface, sampie. Can induce metallic oxide
formation/precipitation, cloggmg
formation/pack..
Hydraulic High pressure water sprayed msnde Noi-mally restricted to production.
jetting screen through _|et nozzle For very low yielding wells; water
' added to formation must be removed
_ prior to sampling. '
Pumping Well is pumped until water ciears, May lead to bridging, paflticularly if
then turned off. Repeated with | done without a swab, or at high
‘higher discharge .until only clear water | discharge. Usually a finishing
appears. procedure following another
- ) .development technique.
Acid' - Hydrochloric acid added to open Must return to ambient aquifer pH
borehole in limestone or dolomite before sampling; normally followed
- formations to increase formation. | by another development method. i
porosity (hydrofluoric and may be
‘used in silicate formations.) ‘
4
Explosives' | Detonation of exploswes in boreho.es Enlarges borehole. Increases rock

in rock formations.

g

Not comnion for monitoring wells.
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The oversight assistant should be aware that surge blocks sometimes produce °
unsatisfactory results in certzin formations, especially when the aquifer
contains many clay streaks: surging can cause the clay to plug the formation,
reducing well yield. Surge blocks are also less useful if large amounts of mica
or.angular particles are present hecause they can align themselves
perpendicular to the direction of flow, clogging the well screen or filter pack.
Clogging can be minimized hy gontle surging and avoiding overdevelopment
when mica is nv2sent in the ~qu :r (Oriscoll, [987}. -

Another common method or well development is air lifting or air surging,
although there is considerable controversy as to its appropriateness. In air
surging, air is injected into the well to lift the water to the surface. After the
water reaches the top of the casing, the air supply is shut off, allowing the
water column to fall. The well is periodically pumped (usually by air-lift

pumping) to remove sediment from the well. Air surging is controversial from -

an oversaght perspective, because it strips volatiles. Samples for volatile
organics should not be collected for at least 48 hours after developing wells by
air surging.

In addition to developing the well until little or no sediment can be pulled into

the well, a sufficient volume of development water should be removed.
Specifically, the oversight assistant should note that at least 3 to 5 well
volumes plus the volume of water lost to the formation during. drilling are
removed, some regions require the removal of five well volumes, In addition,
if water or acid has been used to develop the well, the well must be developed
until ground-water parameters have returned to amb:ent conditions. That is,
pH, conductivity, and temperature should be measured. When the ‘parameters
have stabilized (and no sediment enters the well), a sufficient volume of

- development water has heen removed from the well (it is also gocd practice to

monitor ground-water paramete 's as 3 check on the sufficiency of three to
five well volumes plus wate * los. to the formation). When developing a well

' by air surging, an eductor and discharge pipe may be used to direct and

contain development water. If a discharge pipe is not used or if the aquifer
has an extremely low yield, ground-water parameters may be monitored in lieu
of removing three to five well volumes during development.

[ H ]

Management of development water should be detanled in the Work Plan, SAP

or-drilling specifications. Generally, development water should be

containerized for analysis and disposal if classified as a hazardous waste. If
large volumes of contaminzted uevelopment water are anticipated. the water
may be treated onsite, dependin, on the nature and expected concentration .
the contaminants. For example, a gran’ulated -activated charcoal filter may be .
used to strip development water of organics, allowing development water to be -
discharged (assuming organics are the only type of comammat:on) ‘Such’
treatment would require laboratory support to monitor effectiveness and
proper filter disposal. Alternatively, contaminated development water may be
pumped to a treatment plant, or to the ground for percolation/recharge with
RPM approval.. The oversight assistant should consult Section C.2.1, Drilling
Waste, for more information regarding management of development water,

Ground-Water Sampiing

Once the well has been properly developed, samples may be co!lecte'd.‘ '
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Collecting sampies from a ground- water well and measuring groundwater
parameters are discussed in Section B1.2.2. 'If, after development of the well is
complete, it continues to yield turbid ground water (that is, greater than §
nephelometric turbidity units), the well should be redeveloped. If after
redevelopme=t, the well still yields turbid ground water containing no
organics, and the turbidity is duc primarily to'silt and clay, the well may have
been improperly constructed (or ceveloped), and may be unsuitable for
ground-water monitoring (U.S. ETA, 1986b). Alternatively, the silt or clay _.
unit may be low yielding. , .

DOCUMENTATION OF W‘ELL DRILLING AND INSTALLATION ACTIVITIES

The oversight assistant is responsible for the documentation of field activities,
including but not limited to weil drilling and installation. Recordkeeping
practices should include documenting the day’s activities in a field logbook or
on the field activity report as well as maintaining a photographic/video record
of events, In addition, documentation may be used during litigation to verify
the quality of the data collected. Therefore, it is essential that the oversight
team keep detailed records of field activities, and thoroughly review all notes
to verify that they are accurate bef/ ore leaving the site.

Oversight Team Field Activity Report/Logbook

The oversight team field activity report and logbook provide daily records of
significant events, observations, and measurements during field oversight. The
field activity report and field logbook should provide sufficient data and
observations to enable the oversight team to reconstruct events that occurred
during well drilling and installation and tv refresii the memory of oversight
assistants if called upon to give testnmony ‘during legal proceedmgs‘ Because
oversight field records (i referre ' to-and a imitted as evidence in a legal
proceeding) are subject to cross e. amination, checklist and logbook entries

_should be factual, detailed, and objective.

v

- The field activity report may be used in conjunction with the field logbook, or

not at ail. The advantage of the fia'4 activity report is a consistent method of
documentation for all well driiling and installation activities, The field
activity report may be used to augment or. complement the field logbook

The fieid actxvxty report, is a tool that has been developed specif mally to assist
the oversight assistant in the field. This report is in a checklist format, which
is structured to remind the oversi~ht assistant of -the critical elements of the

well drilling and installation activities while also providing a conve~ient means

for documenting the field activities. The field activity report is used in
conjunction with the SAP as a tool for reminding the oversight assistant of the
specific planned activities, and for keeping a record of any activities that are
not conducted according to the plans or that the oversight assistant considers
noteworthy. .

The well driiling and mstallanon field acuvxty report consists of five sections,
including:

. Cover sheet,
. Initial activities;
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. Meihod «.7 boreHol: advancement;

. Monitoring well construction and design; and -
¢ - Post-instailation activities.

“The field activity report cover sheet provides a format for documenting facts
concerning the general types of activities planned for the day, the personnel
present onsite, the general con tions at the site (such as weather), and any

_changes in the plans for that rticular day. A separate cover sheet is filled
out for each day.. ‘

The initial activities section of the report provides a checklist of activities that
the oversight assistant can use before arriving at the site to prepare for field
oversight. This section also outlines preliminary activities that the oversight
assistant should conduct at the site before well drilling. -The method of
borehole advancement section includes drilling activities as well as soil sample
collection and decontamination methods. The section on monitoring well
‘construction and design details the materials used for well construction and
completion. The final section outlines well development and ground-water
monitoring. ' . .

The field activity report is structured so that individual sections can stand
alone and the oversight assistant can select the.sections he is concerned with
for a particular trip or day onsite. For example, if the only activity planned
“for a trip is drilling, the oversight assistant can remove the borehole
advancement section from the field activity report and bring oaly the drilling
section to the field. | .

The oversight assistant should transfer important information from the SAP or
drilling specifications to the field activity report form (using the *comments”
space) before leaving for the si-e. The assistant should then use the form to
. compare the planned activities or expected conditions with the actual events in
the Tield (using the "Consistent With Plan" space) while at the site. Activity
o reports should subsequently bé summarized into a progress report for RPM
review. In addition, copies of the logbook or the field activity report should
: be made available for RPM review. ‘ .

C.5.2 _ ngrqight Team Photographic/Video Log

The oversight team should dociment some of the more critical field activities
with a photographic or vidéo cemera. If a Polaroid camera is used for this.
purpose, the photographed act: . ity, location, date, and time should be
recorded directly on the photograph. If film must be sent out for
development, the pertinent information should be recorded in the field
logbook by exposure number, preferably in the order the pictures were taken.
Because a camera exposure number may not exactly correspond with the film

logbook may help prevent confusion when matching the photograph to the
appropriate activity. Developed photographs should be maintained in an
album to prevent damage and preserve photographic quality. In addition,
photographs should be arranged in sequential order, or grouped by well
drilling or installation activity. o : !
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FIELD ACTIVITY REPORT
COVER SHEET

Site Name;
Location:

Oversight Pe sonnel:

PRP Field
Personnel:

Weather Conditions:

Planned Activities:

Ty

‘ Approved Chahges in Sampling Plgn;_ ’

Important Communications:

Hours Oversight Assistant and Staff On-site:

Oversight Assistant Initials:

i

" Date:
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. C.11 PREPARATION

1. Workplan

Review

a.
b.

C.

Location and number of wells
Specified equipment

Field personnel qualifications/

responsibilities

2. Health and Saf et)f' Requirements

. Review ' .

a.

Health & safe’y plans-
(PRP's & oversight
assictant’s)

. Health & safety standard.

operating procedures

Exposure limits/action

v levels

Protective Gear - )

. Other considerations

NOTES:

Consistent

with Plan
‘Y/N)
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3. (_)\;ersight/Equlpment

Bring equipme.nt:
a. Ove'rsight checklis_ts
b. Field logbook

. ¢. Camera

d. Protective gear

. _e. Other

- 4. Coordination

* Corifirm schedules with:

.a. PRPs
b. Drilling contractors °

c. State or local environmental
authorities (if appropriate)

d. EPA (if appropriate) .

"e. Other

. NOTES: .

Consistent
with Plan
(Y/N)
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Consistent .

with Plan
(Y(N)I

- C.1.2 - PRELIMINARY ON-SITE ACTIVITIES

1. Review Personnel Qualifications -

" 2. Record location and number of

boreholes

. 3. Decontamination Area/Clean Area

a. ‘Decontamination area’

" Number of
decontamination areas

Physical location

Proximity to drilling/well
_ locations o '

*  b. Clean area -
Number of clean areas
Physical location

Proximity to drilling/well
. locations -

¢.. Check Jecontamination
protocol '

NOTES:

non
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4. Tour of Site

S, Equipmeni-Calihration

Field analytical equipment
calibrated (if appropriate) .. :

6. Other

NOTES: ' .
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Date:
Site Name:
Initials:
Page # _ of

— et

" Consistent
with Plan .
(Y/N) Comments

/

C.2 METHOD OF BOREHOLE ADVANCEMENT .

1. Drilling Activities

" a. Name of drilling company L _ _
" b. Borehole number -
c. Type éf drilling' ‘ - _ o
d. Well location | e
‘e. Elevation of locétion . o _____
f. Diameter of borehole : _
‘g. Type of drilling fluid R

- h. Amount of drilling fluid lost ‘
to fo_rgnation . ) C —

i.. .Management of drilling waste

Drilling fluids | .
Cuttings " O ‘ 7
j. Well construction or boring log , ' :
NOTES:

| ; T c3s



Date:

I Site Name:
| - Initials:
; Page # ____ of
5 Consistent
with Plan .
(Y/N) Comments

k. Methods to reduce spread of
contamination at well head

l. Anticipated geologic units
(composition and thickness)

m. Anncnpated depth to ground

water ‘ P

n. T'otal depth of borehole

2 Soil Sample Collection
(See checklist on subsurface so:l sampling for specific handling and shnppmg requ:rements )

A Samp]e retrieval method R

- b. Collect:on mterval/depth for

physical san‘ple ‘ - o |

l

!

| .

{ " ¢. Cellection interval/depth for
i " " cherrucal sample , :

d. Field screenmg samples f or

' analysxs . ‘ —_——
! Organic vapors ‘ \
! (OVA, HNu, etc.) ' ' —
i o Discoloration (heavy metals) . . .
} ~Geiger - Muehler (radiation) oo
! ‘Othe{ ' , : ———

|
| " NOTES:
|
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Consistent
with Plan
(Y/N)
3 . 1
e. Physical parameters measured in
the field '
Moisture content _ - —
Plasticity (approximate) - k | _—
Consistency 4 —_—
“  Grain size . __
Sorting . ' e
Other . . —
f. Borehole logging method —
3. Decontamination '

a. Equipment : - - —
b. Method . ' T
¢. Location ‘ S o

- Proximity to surf: ace - .

water or drilling ’
activities : e

/

Proximity to population : - —

NOTES:
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d. Frequency
Rig and downhole equipment
Sampling e"quipmént
e. Cross contamination prevention
~ Well risers, screens, casings
f. becontaminated fluids mahagement
On-site storage

" Off-site disposal (meets

RCRA/DOT/State requirements) - —_

NOTES:

Date:

Site Name:
Initials:

'of

Page #

Consistent -
with Plan

(Y/N) L . Comme‘nts _
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Date:

- Site Name:
Initials: - 3
Page » - of
Consistent
with Plan
YN Comments

C.3 'MONITORING WELL CONSTRUCTION AND DESIGN

-~ 1, Well Construc;ion
a. Method of well completion
b. Well mntenal kept covered and
Clean
2. Well Design
a. Well screen
Matenal/snze (ID)
Slot size
Screen length
i _Sun;p length

Depth of screened mterval
(bottom/top)

. Geologic unit-over screened
interval

b. Well riser
Material/sizé (ID)
Method of joining sections
Length of well riser

. NOTES:
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Eicvation of top of riser

¢. Annular space completion,

Filter pack material
Method of implacement °

Depth of filter pack
(tottom/top)

Volume of fiiter pack'
Thickness of bentonite seal
Volume of bentonite

Type of annular sealant above

" bentonite . :

Volume of annular sealant

3. Well Completion -

a. Type of surface seal

Three-foot diameter surface
pd ) g

b Deptﬁ of surface seal

Below frost line

Consistent.

with Plan
- (Y/N)

C-40
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Site Name:
Initials:

Page * ~ . of

Comments




¢. Surface casing
Material/size (ID)
Method of implacem'er!t

- Depth of surfac‘e cﬁsing
Half length of surfice casing

, ’Number of guard posts

 NOTES:

A

ot

Conslétent
~with Plan
(Y/N)

C-41
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C.4 POST INSTALLATION

]

"~ 1. Well Development

a. Method of developinent )

h. Amount of water retrieved
from well

c. Management of development
water

z;lGround- water Moaitoring

(see also sampling & analysis
checklist)

Turbidity -

- pH
S_peci?‘ic*cmductance 1
Temperat_u_re.

Other

NOTES:

Consistent

with Plan -

(Y/N)
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