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1. PURPOSE

The purpose of this document is to establish approved procedures
for obtaining core samples of pond and reservoir bottom sediments
using hand-held corers, gravity corers, US~BM60, and dredge bottom-
material samplers. Sample collection, preparation, and
preservation are described herein.

2. 8S8COPE

This procedure will be used to obtain bottom sediment samples from
ponds located on the Rocky Flats Plant (RFP) and reservoirs located
off plant site. The devices used to obtain these samples are
gravity corers and hand-held corers, for obtaining core samples of
bottom material, and US-BM60 and Eckman Grab (dredge) samplers for
obtaining grab samples from the top several centimeters of pond and
reservoir bottom sediments. Sample collection and preservation as
well as other data-collection activities associated with bottom
material sampling are addressed herein. Procedures described
herein provide detailed instruction of general procedures described
in SOP SW.6, Sediment Sampling. Therefore, this SOP should be used
in conjuction with SW.6 as appropriate; depending on the type of
sample desired.

3. REFERENCES

3.1 Primary References

3.1.1 5-21000-ADM-F0.02, Transmittal and Field QA
Records.

3.1.2 3-21000-ADM-17.01, Quality Assurance Records
Management.

3.1.3 5-21000-ADM-FO0.03, General Equipment
Decontamination

3.1.4 5-21000-ADM-F0.04, Heavy Equipment
Decontamination

3.1.5 5-21000-ADM-F0. 06, Handling of Personal

Protective Equipment

A

856D0160.004
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3.1.6 5-210000-ADM-FO0.07, Handling of

Decontamination Water and Wash Water

3.1.7 5-21000~ADM~-FO.09, Handling of Residual

3.2 Secondary

3.2.1

3.2.2

3.2.6

3.2.7

Samples
References

Benthos Corporation Instruction Manual for the
Benthos Model 2171 Gravity Corer

Guy, H.P., and Norman, V.W., 1982, "Field
Methods for Measurement of Fluvial Sediment,"
Techniques of Water-Resources Investigations
of the U.S. Geological Survey, Book 3, Chapter
C2, GPO, Washington.

U.S. Geological Survey, Water Resources
Division, Colorado District, 1992, oral and
written communications.

EM Department Environmental Requirements
Manual, 1-21000-ERM~-SW.02.

Edmondson, W.T. and Winberg, G.G., 1971, "“A
Manual for the Assessment of Secondary
Productivity in Fresh Waters," Allard and Son,
Ltd, Bartholomew Press, Osney Mead, Oxford.

Ben Meadows Company 1992 Catalog.

Welch, P.S., 1948, "“Limnological Methods,"
McGraw-Hill, New York, pp 176-178.

4. LIMITATIONS AND PRECAUTIONS

4.1 Personnel shall consider the potential hazards of boating
and mechanical hazards of working with heavy equipment
such as weights, cables, reels, and pipes. Personnel

shall not

put themselves or others at undue risk.

4.2 Personnel who implement this procedure must be physically
capable of hoisting a 150 kilogram sampler using a USGS
E-type sounding reel and 6 foot boom.

856D0160.004
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5. PREREQUISITES

5.1

Personnel shall be familiarized/trained in implementing
this procedure and with the use of the equipment
described herein prior to implementing the following
procedures for sample collection. Personnel logging
cores will be trained as required by 5-21000-OPS-GT.O01.

Personnel engaged in the activities described by this
procedure shall be instructed in safe boating practices;
including the use of personal floatation devices (PFD).

Obtain Core Sample Data Form(s) (CSDF) and/or Sediment
Sample Collection Form(s) (SSCF). All sections of the
form must be completed.

6. INSTRUCTIONS

6.1

856D0160.004

Core Sampling: lLarge Gravity Corer
6.1.1 Initiation of the Core Sampling Activity
NOTE

A large gravity corer might not be appropriate for
coring a small, shallow pond such as an RFP
detention pond. In this case, a hand-held, sero-
contamination corer is used (see Section 6.2).

6.1.1.1 If a grab sample is require go to Section
6.3. This type of sample requires a
Sediment Sample Collection Form (SSCF)
rather than the Core Sample Data Form
(CSDF) required for core samples.

6.1.1.2 Review the CSDF(s) to determine if it is
complete and the locations are clear. If
not contact your supervisor or designee
for additional information and revise the
CSDF(s) as needed consistent with the
requirements of 3-21000-ADM~-17.01,
Quality Assurance Records Management.
The Sample Tracking Representative will
assign the unique datasheet numbers.

\
A
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6.1.1.3 If the CSDF(s) do not have a unique
sample number record one on the
datasheet. If no other instruction are
provided this number can be generated per
Appdendix 8.

6.1.1.4 Record your name and the date on the
CSDF(s), if not already present.

6.1.1.5 If a small shallow pond is to be sample
go to Section 6.2.

6.1.2 Equipment Preparation and Assembly

6.1.2.1 Obtain the coring equipment. Typical
equipment is shown and 1labeled in
Appendix 1, Figures A and B. Typical
coring equipment consists of the parts
listed in Appendix 1.

6.1.2.2 Only major equipment components are
listed in Appendix 1, obtain the required
supporting supplies which include:
electrical tape, duct tape, chain
wrenches, bolt drivers, screw drivers,
spatulas, core slicers, teflon sheets,
parafilm, markers, sample jars. In
addition, obtain other miscellaneous
supplies needed to complete this
procedure.

CAUTION
The corer should be assembled before launching the
boat for convenience and safety.

6.1.2.3 Assemble the coring equipment. Guidance
for assembly can be found in Appendix 2.

The Figures A and B in Appendix 1, are an
illustration of typical coring equipment.

856D0160.004
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6.1.2.4

Verify that all core liners to be used to
take the samples have been decontaminated
as per 5-21000-0PS-F0.03, General
Equipment Decontamination. If this has
not been accomplished decontaminate all
core liner to be used per 5-21000-OPS-
FO.03. Decontaminate the boat and anchor
prior to sampling as required by 5-21000-
OPS-SW.06, Field Sampling at Rocky Flats
Plantsite. No decontamination is
required for offsite sampling.

CAUTION

At no time shall personnel touch or otherwise
introduce contaminants to the insides of the

core

liners and caps following

decontamination.

6.1.2.5

6.1.2.6

6.1.2.7

6.1.3 Core

6.1.3.1

6.1.3.2

856D0160.004

Document completion/verification of core
liner decontamination on the CSDF.

Verify that the core sampling equipment
is secured to the boat.

Don personal flotation devices, and then
launch the boat.

Ssampling

Proceed to the approximate sampling
location and then drop anchor at the
desired coring location.

Record the relative positions to the
shoreline, islands, or other landmarks on
the CSDF. Surveying or telemetry
egquipment may also be used to reference
the sampling location.
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6.1.3.3

6.1.3.4

6.1.3.5

6.1.3.6

6.1.3.7

6.1.3.8

6.1.3.9

6.1.3.10

6.1.3.11

856D0160.004

Determine the approximate depth. A
fathometer (depth-finder) may be used to
determine the approximate depth to the
bottom. Sounding with a tape measure may
also be used. This measurement is solely
for estimating when the corer will
contact the bottom.

Carefully deploy the corer off the side
of the boat.

If a liner is already installed go to
6.1.3.7.

Determine the necessary liner type from
the Core Sample Data Form (CSDF)
(Appendix 3):

i) If the sampling is for
inorganic constituents verify
that a plastic core liner was
used.

[N
(VS
e

If the sampling is for organic
constituents verify that a
steel core liner was used.

Check the valve assembly to make certain
that the valve is free to operate against
its spring pressure.

Check all fittings, and ensure that the
corer is assembled properly.

Fi1ll the coring box with lake water or
dry ice to keep the cores cool.

With the corer fins at the water surface,
set the zero on the E-Reel.

Slowly, lower the corer to approximately
10 to 20 feet from the bottom by slightly
relieving the brake pressure on the E-
Reel. The E-Reel can be used to adjust
the depth if the corer is closer than 10
feet from the bottom.

i e i P o seaendd
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6.1.3.12

6.1.3.13

6.1.3.14

6.1.3.15

6.1.3.16

6.1.3.17

6.1.3.18

Attempt to release the brake tension
completely at approximately 10 to 20 feet
from the bottom (gaged using the E-Reel
depth gage) to allow the corer to free
fall into the bottom.

If the corer is released from a depth of
less than 10 feet, check to see if a
complete core is obtained (i.e. a full
core barrel of sediment). If a complete
core is not obtained, discard the sample
and repeat the process starting at Step
6.1.3.4, and 1lengthen the free-fall
depth. Note the problem on the CSDF, no
other QA documentation of this problem is
required.

A8 BOON A8 the tension on the cable
decreases, stop the reel to avoid laying
excess cable on the deck.

Tighten the cable by hand until tension
is observed, and read the depth on the E-
Reel. This is the depth to the bottom,
record it on the CSDF. This depth can be
used for subsequent coring to indicate
when to stop the reel.

Raise the corer to the deck with the E-
reel. Keep the core in a vertical
position at all times.

Use a piece of teflon to line the Caplug.
Cap the bottom of the core liner with a
plastic cap (Caplug) under the water
surface A8 S8OON A8 the corer comes to the
surface.

Keeping the core in a near vertical
attitude, one person holds the valve
assembly to keep the core sample in the
corer while another person disassembles
the bottom of the corer.

\
\
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6.1.3.19

6.1.3.20

6.1.3.21

6.1.3.22

6.1.3.23

6.1.3.24

CAUTION
When completing 6.1.3.19 4o not let the
lake water enter the top of the core
liner.

Carefully remove the core liner and core
sample from the corer by sliding the
liner out of the corer (down into the
water).

Remove the valve assembly, and cap the
top of the core using the appropriate cap
with a small slit cut in the top.

Dry the core liner with a towel or paper
towels.

Tape the cap edges with electrical tape
to seal the core.

Press the top cap gently to remove any
head space between the cap and the water
surface, and tape the top of the cap with
duct tape.

Procedure 5-21000~-0PS-FO0.13,
Containerization, Preservings, Handling
and Shipping of Soil and Water Samples
requires the following labels. Label the
duct tape with the following information:

1. Sampling Location,

2. Sequence number of core (i.e.
first, second, etc. core
sampled at that location, time,
and date) ,and

3. EG&G.
4. activity name and/or number.
5. analyses required.

6. samplers initials.

NOTE

The core box must be kept in a vertical
attitude at all times.
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6.1.3.25

6.1.3.26

6.1.3.27

6.1.3.28

6.1.3.29

6.1.3.30

6.1.3.31

6.1.3.32

6.1.3.33

Decontaminate the exterior of each sample
container as required by 5-21000-OPS-
FO.03, Section 6.2: General Equipment
Decontamination, subsequent to sampling.

Place the core in the core box for
storage and subsequent processing on
shore.

Clean the corer with lake water to remove
any gross quantities of debris/sediment
before installing another core liner or
before hoisting the corer onto the deck.

Install another core liner, as described
in Appendix 2 Steps 6 to 16, if
additional cores are to be taken.

When coring at a particular sight is
completed, hoist the corer onto the deck,
and secure the corer to the deck by
tightening the cable and tying the corer
to the deck with rope.

If additional cores are to be taken at
another location, raise the anchor, and
proceed to the next coring location then
repeat Step 6.1.3.2 thru 6.1.3.28.

If core sampling is complete raise the
anchor, and proceed to shore.

After reaching the shore, disassemble the
corer by loosening the collars and
disconnecting the cable from the corer.
Reel up the cable and store the E-Reel in
its case.

Properly store the battery by capping the
terminals.
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6.1.3.34 1Initiate the chain of custody form per 5-

21000~0PS-F0.24. The information on the
sample label can be used to complete the
sample data on this form. The CSDF(s)
should be completed immediately after
sampling.

6.1.3.35 Document any off-normal concerns in the

comment section co the CSDF (s).Indicate
if the core(s) is to be sectioned in the
field on the CSDF and then sign and date
the field collection portion of the CSDF,
after ’Prepared by:‘’.

6.1.3.36 If the core is to be sectioned in the

field go to Section 6.1.4 and otherwise
arrange for transportation to the
laboratory and transfer as necessary.
Update the Chain-of-Custody form per S5-
21000-0PS~FO.24 upon transfer of custody.
Transmit data to EG& Rocky Flats
Environmental Data Systenm (RFEDS)
personnel as per 3-21000-OPS-F0.14, Field
Data Management. The core must be
sectioned within 2 hours of collection.

Core Extrusion and Sample Preparation

6.1.4.1 Set aside one core from each location for

use in obtaining the physical description
of the core. This core will be handled
per Section 6.1.5, rather than sections
6.1.4.2 through 6.1.4.18.

6.1.4.2 Determine the intervals into which the

core is to be sectioned by reviewing the
task work plans.

NOTE
This task may be performed on site (on shore)
or in a laboratory, but the sectioning shall
be done within two hours of taking the core
samples. The extrusion task (steps 6.1.4.3 to
6.1.4.18) requires two people.
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6.1.4.3 The tools required for this task include
a piece of flexible plastic tubing, the
extrusion stick, stainless-steel or
plastic core slicers, spatulas, sample
containers and core sample measurement
rings. The core-sample measurement rings
are pre-cut and decontaminated pieces of
core liner cut to the desired length of
the sampling interval.

6.1.4.4 Remove a core from the core box; keeping
the core vertical at all times.

CAUTION
Take care not to disturb the sediment/water
interface.

‘ 6.1.4.5 Remove the top cap and siphon the
‘ overlying water off of the core using
either tygon or teflon tubing; being
. careful not to disturb the sediment/water
interface. Leave approximately 1.0 to
1.5 centimeters of water on top of the

core.

6.1.4.6 Remove the tape from the bottom cap of
the core and position the top of the
extrusion stick (Figure B) near the
\ bottom cap of the core. The extrusion
‘ stick consists of a handle as long as the
core liner with a rubber stopper/plunger
on the top end. The outside diameter of
the stopper should equal the inside
diameter of the liner.

6.1.4.7 The person who will be holding the core
liner should stand on a platform
approximately as high as the core liner
is long.

6.1.4.8 Quickly remove the bottom cap, and
simultaneously slide the plunger of the
extrusion stick into the core 1liner.
This procedure requires one person to
hold the extrusion stick, and one person
. to hold the core lainer.

856D0160.004
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6.1.4.9 Slowly extrude the core to the top of the

liner by pushing the liner down on the
extrusion stick until the core is
approximately 1.0 centimeter from the
top.

6.1.4.10 Hold a core-sample measurement ring flush

with the top of the liner, and extrude
the core out of the liner and into the
measurement ring until the top of the
core is approximately flush with the top
of the measurement ring.

6.1.4.11 Slide a core slicer between the top of

the core liner and the measurement ring;
slicing the core in the process.

6.1.4.12 8lide the core slicer off the top of the

core liner to cleanly section off the top
sample.

NOTE
Use a plastic spatula for inorganic
constituent samples. Use a stainless-steel
spatula for organic constituent samples. The
containers should be plastic for inorganic
constituent samples and amber glass for
organic constituents.

6.1.4.13 Transfer the core section to a pre-

labeled container using a spatula.

CAUTION
Special care must be taken to ensure that no
head space is 1left in the sample jar in
containerization of the organic constituent
samples (Richard Fox, USEPA, oral
communication, 1992).

6.1.4.14 Gently push the sample into the sample

jar so that the Jjar is slightly
overfilled.
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6.1.5

6.1.4.15

Cap the sample jar; being careful to keep
the threads of the jar free of sample to
ensure that a tight seal is obtained.
Label the sample with the depth of the
core, starting from O depth at the
sediment/water interface. For example:
the top 5 cm section of a core is
labelled "000-005 cm". Record all sample
labels in the sectioning part of the
CSDF.

NOTE

Additional sample containerigzation procedures
are contained in SOP F0.13, Containerizing,
Preserving, Handling, and S8hipping of Soil and
Water Samples.

6.1.4.16

6.1.4.17

6.1.4.18

Normally

Continue to divide the core into sections
and containerize the samples using the
Steps above (Steps 6.1.4.7 to 6.1.4.15)
using clean, decontaminated core-sample
measurement rings, spatulas, and core
slicers for each sample.

After the <core has been completely
sectioned and containerized,
decontaminate the core 1liners, 1liner
valve assemblies, spatulas, core slicers,
sample measurement rings, caps, and
extrusion stick and store the equipment
as per 5-21000~-ADM-FO.03, General
Equipment Decontamination.

The samplers shall complete the Core
Sectioning portion of the CSDF and then
sign and date this portion. Document any
off-normal concerns in the comment
section of the CSDF(s).

Core Description

NOTE
a physical description of the core

material shall be done on one core from each
sampling location. \
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6.1.5.1

6.1.5.2

6.1.5.3

6.1.5.4

6.1.5.5

6.1.5.6

6.1.5.7

6.1.5.8

Obtain the <core(s) set aside for
preparation of core descriptions in Step
6.1.4.1.

Layout a white background such as white
paper.

Extrude the core (as described in Steps
6.1.4.3 to 6.1.4.9) horizontally onto a
white background (see Step 6.1.5.2).

Split the core in half longitudinally
with a spatula, and open the core to
reveal the middle of the core.

Align a measuring instrument such as a
yard stick, or measuring tape along the
side of the core with the zero mark at
the top of the core.

CAUTION
Personnel using photographic equipment on
RFP shall comply with the applicable
security requirements for possession of
such equipment.

Photograph and qualitatively describe the
core material in terms of color, texture,
and composition on a CSDF. The core
description color shall be determined
using original Munsell standards.

Note
“Munsell' is a registered trademark.

Measure the positions of distinctly
colored and/or textured layers of the
core with a ruler, tape, or meter stick
by measuring from the top of the core,
and record the positions on the CSDF.

After the core description is complete,
dispose of the core materials as per
procedures in SOP F0.09, Handling of
Residual Samples.

iz B -

)
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6.1.5.9 Complete the balance of Core Description
portion of the CSDF and then sign and
date this portion. Document any off-
normal concerns in the comment section of
the CSDF(s).
6.1.5.10 If additional cores remain to be
described repeat Steps 6.1.5.1 to
6.1.5.9.
6.2 Core Ssampling: Hand-Held Corers
NOTE

856D0160.004

A large gravity corer might not be appropriate for
coring a small, shallow pond such as an RFP
detention pond. In this case, hand-held, sero-
contamination, drive corers or hand-~-held gravity
corers are used (Figure C in Appendix 4).

Equipment

6.2.1.1 Obtain a hand-held, drive corer or
gravity corer (see Appendix 4). The
drive corer should be used if one or both
of the following apply: (1) the desired
core length is greater than 3-feet long;
(2) the bottom material is too coarse to
obtain a sample with the drive sampler,
otherwise the hand-held gravity corer is
recommended.
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NOTE
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The Adrive corer consists of a stainless-steesl
core barrel and either plastic or stainless-
steel, zero-contamination liners. A nose cone
or a catcher is attached to the end of the
corer to keep the core sample in the liner
(Figure C in Appendix 4). A T-type handle
with extension rods are attached to the core
barrel. A slide hammer attachment is used to
drive the corer into the bottom material if
necessary. The hand-held gravity corer is
analogous to the large garvity corer described
in section 6.1 (Figure D in Appendix 4); only
the hand-held version is much smaller. The
core extrusion equipment used to extrude the
sample from the corer is the same as the
equipment used for the larger gravity corer
(8teps 6.1.4.3 to 6.1.4.9).

6.2.1.2 Obtain the tools needed for extrusion.

This 1ncludes core-sample measurement
rings, core sllcers, spatulas, and an
extrusion stick.

NOTE

The core barrels for the hand~held corers
are approximately 2.0 to 3.0 feet long;
whereas the core barrel for the large
gravity corer is approximately 5.0 to 6.0
feet long. Therefore, the extrusion
stick for the smaller hand-held corer
need only be about 3.0 to 4.0 feet long.
S8ee 8tep 6.1.4.3 for further details on
core extrusion equipment. Specifications
for the hand-held gero-contamination
corers are listed in Appendix 4.

6.2.1.3 Assemble the hand-held drive corer as

described by the manufacturer’s
instructions.

™ P -~ ek iSO it e kL
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6.2.1.4

6.2.1.5

6.2.1.6

Verify the liner type on the Core Sample
Data Form (CSDF) (Appendix 5):

i) If the sampling is for
inorganic constituents verify
that a plastic core liner was
used.

ii) If the sampling is for organic
constituents verify that a
steel core liner was used.

Decontaminate all components that will
come in contact with the sample per
procedures in $-21000-ADM-FO.03, General
Equipment Decontamination prior to
sampling.

Install the appropriate liner into the
corer as described i1n the manufactures
instructions. If a liner is already
installed go to the next step.

CAUTION

At no time shall personnel touch or other
sources introduce contaminants to the insides
of the core liners and caps.

Sampling with the Hand-Held Drive Corer

6.2.2.1

6.2.2.2

6.2.2.3

Don personal flotation devices, and then
launch the boat.

Proceed to the approximate sampling
location and then drop anchor at the
desired coring location.

Verify and reference the location by
recording relative positions to the shore
line, islands, or other landmarks on the
CSDF. Surveying or telemetry equipment
may also be used to reference the
sampling location.

\
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6.2.2.4

6.2.2.5

6.2.2.6

6.2.2'7

6.2.2.8

6.2.2.9

6.2.2.10

6.2.2.11

Attach extension rods to the corer, and
lower the corer down into the water.

Add extension rods until the corer
reaches the bottomn.

Attach either the T-handle or the hammer
attachment to the top extension rod and
force the corer into the bottom sediments
until the entire core barrel is embedded
in the bottom material or until
considerable force is required to drive
the corer deeper. The T-handle may be
used in loosely consolidated sediments,
but the hammer will be needed for more
compact sediments.

Retrieve the corer by pulling the core
straight out of the bottom. Keep the
corer vertical at all times.

Disassemble the extension rods as the
corer is brought to the surface.

A8 BOON A8 the corer is brought aboard
the boat, remove the catcher and cap the
bottom of the core liner.

Remove the core 1liner from the core
barrel and cap the top of the core.

Dry the core barrel with a towel or paper
towels, and tape the caps to the core
liner with electrical tape.
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6.2.2.12 Place a piece of duct tape on the core
liner as a label for the core. Label the
duct tape with the following information
using a permanent marker:

1. Sampling Location,
2. Sequence number of core (i.e.

first, second, etc. core
sampled at that location, time,
and date),

3. EG&G

4. activity name and/or number

5. analyses required
6. sampler’s initials

NOTE
The core box must be kept in a vertical
attitude at all times.

6.2.2.13 Place the core in the core box for
storage and subsequent processing on
shore.

6.2.2.14 Clean the corer with lake water to remove
any gross quantities of debris/sediment
before installing another core liner or
before lifting the corer onto the deck.

6.2.2.15 If additional cores are to be taken,
raise the anchor and proceed to the next
coring 1location, then repeat steps
6.2.2.4 thru 6.2.2.14.

6.2.2.16 If core sampling 1s complete raise the
anchor, and proceed to shore.

6.2.2.17 Disassemble the corer, and store it in
its case.

6.2.2.18 Go to section 6.1.4 for core sectioning

and description procedures and sample
preparation.

856D0160.004
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6.2.3 Sampling with the Hand-Held Gravity Corer

6.2.3.1 A hand-held gravity corer is used to
obtain core samples in shallow water (less
than 20 feet) where a core sample of the
top 3-feet (or less) of bottom sediment is
desired. See Appendix 4-Figure F for an
illustration of the hand-held gravity
corer.

6.2.3.2 Decontaminate the hand-held gravity corer
components as described in steps 6.2.1.4
through 6.2.1.6.

6.2.3.3 Refer to Appendix 4 for assembly
instructions for the hand-held gravity
corer.

6.2.3.4 Prepare for sampling by following steps
6.2.2.1 through 6.2.2.3.

6.2.3.5 Cock the valve cap on top of the corer so
that the spring-loaded catch mechanism is
holding the notch on the valve shaft
(Appendix 4-Figure G).

6.2.3.6 Secure the end of the corer retreiving
rope to the boat. Suspend the corer over
the side of the boat by the hoisting rope,
and release the rope to allow the corer to
free fall into the bottom sediment.

6.2.3.7 Hold the retreiving rope taught, and clip
the brass-swivel messanger onto the rope.
Release the messanger to trigger the
spring-loaded catch mechanism; thereby
sealing the top of the corer with the
valve cap.

6.2.3.8 Hoist the corer by hand to the water
surface and go to step 6.2.2.9 to

continue core sample processing,
decontamination, and documentation
procedures.

\
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6.3 ottom-Se a Grab sampl

NOTE

The preferred equipment for obtaining pond and reservoir
bottom sediment samples is the Eckman Grabd (Dredge) and
the USBM-60 bottom sediment sampler. The Eckman Grab is
preferred because of its ease of operation and the large
sample sisze it provides. The USBM-60 sampler is useful
for obtaining samples with minimal fine particulate loss
in retrieving the sample from the bottom, but the USBM-60
does not obtain the large quantity of sample that the
Eckman Grab provides.

6.3.1 Initiation of Bottom-Sediment Grab Sampling
Activity

6.3.1.1 Review the SSCF(s) to determine if the
documentation is complete and the
location is clear. The Sample Tracking
Personnel will assign the sample sequence
. number (s) prior to sampling. If
addaitional information is required
contact your supervisor or designee for
additional information and revise the
SSCF(s) as needed to be consistent with
the requirements of 3-21000-ADM-17.01,
Quality Assurance Records Management.

6.3.1.2 If the SSCF(s) does not have a unique
datasheet number record one on the
datasheet. If no other instructions are
provided this number can be generated as
described in Appendix 8.

6.3.1.3 Record your name and the date on the
SSCF(s), if not already present.

6.3.1.4 Record on the datasheet your knowledge of
the sample required and any instruction
from your supervisor, regarding whether
the Eckman Grab or the USBM-60 sampler
should be used.

856D0160.004
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r NOTE

The Eckman Grab is described in Appendix 6.
The USBM-60 sampler is described Appendix 7.
The instructions/guidance for operation of
these samplers are located in these
Appendices. Both samplers require the use of
a reel and boom (Figure A of Appendix 1) to
lower the samplers to the bottom and retrieve
the sampler once the sampling mechanisms are
tripped with a sounding messenger.

6.3.1.5 Obtain either Eckman Grab or USBM-60
samplers (or if needed both samplers) per
the instructions of your supervisor.

6.3.1.6 Obtain the reel and boom equipment
described 1n Appendix 1 (the core
equipment is not required). Typical
equipment 1s shown and labeled in
. Appendix 1 Figures A and B.

6.3.1.7 Oonly major egquipment components are
listed in Appendix 1 Also obtain the
required supporting supplies such as
electrical tape, duct tape, chain
| wrenches, bolt drivers, screw drivers,
spatulas, markers, sample jars, and other
miscellaneous supplies.

NOTE
8imilar equipment that meets the above
specifications may be substituted.

CAUTION
The equipment should be assembled before launching
the boat for convenience and safety.

6.3.1.8 Assemble the reel and boom equipment and
attach the sampler (Steps 1 to 4 and 17
of Appendix 2). Guidance for assembly
can be found in Appendix 2. Figure C in
Appendix 1 1s an illustration of typical
boom and reel equipment.

856D0160.004
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6.3.1.9

Decontaminate the sampler as per 5-21000-
OPS~-F0.03, General Equipment
Decontamination. Decontaminate the boat
and anchor prior to sampling as required
by 5-21000-OPS-SW.06, Field Sampling at
Rocky Flats Plantsite. No
decontamination of the boat is required
for offsite sampling.

CAUTION

At no time shall personnel touch or otherwise
introduce contaminants to the insides of the
sampler following decontamination.

6.3.1.10

6.3.1.11

6.3.1.12

6.3.1.13

6.3.1.14

Verify that the sampling equipment is
secured to the boat.

Don personal flotation devices, and then
launch the boat.

Proceed to the approximate sampling
location and then drop anchor at the
desired coring location.

Verify and reference the location by
recording relative positions to landmarks
on the shore 1line, islands, or other
landmarks on the SSCF. Surveying or
telemetry equipment may also be used to
reference the sampling location.

Take the sample by slowly lowering the
sampler to the bottom with the reel and
boom and tripping the sampling mechanism
as described in Appendices 6 and 7.

CAUTION

Care should be taken to process samples for
organic constituents as quickly as possible.

6.3.1.15

856D0160.004

Upon hoisting the bottom sediment
samplers to the surface, the sediments
should be processed and containerized for
analysis according to Section 5.4.2 of 5-
21000-ADM-SW.06, Sediment Sampling.
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6.3.1.16

6.3.1.17

6.3.1.18

6.3.1.19

6.3.1.20

6.3.1.21

6.3.1.22

6.3.1.23

When containerizing the sample verify
that:

no head space exists in the sample
container, and

the threads on the container are free of
debris to ensure that the sample
container seals tightly.

the sample container will be labelled in
accordance with 5-21000-OPS-FO.13.

Decontaminate the sampler between samples
and prior to storing the sampler after
use according to 5-21000-ADM-FO.03,
General Equipment Decontamination.

If additional samples are to be taken
raise the anchor, and proceed to the next
location and repeat steps 6.3.1.9 thru
6.3.17.

If sampling is complete raise the anchor,
and proceed to shore.

Disassemble the corer by loosening the
collars and disconnecting the cable from
the corer. Reel up the cable and store
the E-Reel in its case,

Properly store the battery by capping the
terminals.

Initiate the chain of custody form per S5-
21000-0OPS-F0.24. The information on the
sample label can be used to complete the
sample data on this form.

Document any off-normal conditions in the
comment section of the CSDF(s). Complete
the SSCF(s) for the samples. Then sign
and date the SSCF (s) after ‘Prepared
by:’.
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6.3.1.24 Arrange for transportation to the storage
or laboratory per the directions on the
SSCF(s) or from your supervisor. Update
the Chain-of-Custody form per 5-~21000~
OPS-FO0.24 upon transfer of custody.
Transmit data to RFEDS per 3-21000-OPS-
FO.1l4, Field Data Management.

6.4 Waste Management

Wastes such as personal protective equipment, excess sample
materials, paper towels, decontamination water, and so forth
shall be handled according to procedures outlined in the
following procedures:

o 5-21000~-ADM-FO0.03, General Equipment Decontamination

o 5~21000-ADM-FO.04, Heavy Equipment Decontamination

o 5-21000-ADM-F0.06, Handling of Personal Protective
Equipment

o 5-210000-ADM-FO.07, Handling of Decontamination Water and
Wash Water

o 5-21000-ADM-F0.09, Handling of Residual Samples

RECORDS

The CSDF and SSCF will be QA records when completed, but they
are not complete at the conclusion of this procedure.
Completion of these records requires verification per 5-21000-
ADM~F0O.14, Field Data Management.

Initiate the chain of custody form per 5-21000-OPS-FO.24,
Chain of Custody. Then transmit data to RFEDS per 3-21000-
OPS~FO.14, Field Data Management.

856D0160.004
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APPENDIX 1
Coring Equipment
Approximate
Part Materjal Dimensions Figure(s)
Weight Stand Galvanized Steel 4’-long A
16"-Dia.
Driving Weights Lead 50 kilograms/EA A
Couplings Galvanized Steel 2.9" I.D.,
threaded
Core Barrel Galvanized Steel Must fit Couplings A
2.9" I.D.
Core Liner Clear Plastic 2.9" 0.D. A&B

or Stainless Steel 2.6" I.D.

. Nose Cone Brass Must fit end of not shown
core barrel

Benthos Liner

Valve PVC and Steel Must fit end of A&B
Assembly core liner
Liner Caps #45 "Caplugs" 2.9" I.D. B
Plastic Fingers PVC attached Must fit core A&B
to galvanized barrel end
coupling
Hose Clamps Steel To fit Core Barrel A&B

‘ 856D0160.004
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APPENDIX 1 (continued)
0. me
Part Materials Dimensjons Figure(s)
Carabiner Steel 3/8" 0.D. D
USGS E-~Reel Steel Cable must be c
with Steel at least 125
Cable feet long
Marine 12-Volt Battery Used to power Not shown
E-Reel
Boat with 6-8’ Boom At least 30’ long Not shown
Core Storage Wood or Plastic Should contain Not shown

Box

cores in cool,
dark environment

856D0160.004
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APPENDIX 1 (continued)
Coraing Equipment
Figure A
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A

APPENDIX 1 (continued)
' Coring Eguipment

A&B -- Assembled Core Liner with Liner Valve Assembly
C - Core Liner Installed in Weight Stand and Finger Assembly
\

D -- Capped Core Liner After Core Sample is Collected

E -- Capped and Labeled Core Sample
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APPENDIX 1 (continued)
Ccoring Equipment
Figure C
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APPENDIX 1 (continued)
Coring Equipment
Figure D

Assembled Coring
Equipment in stowed
position

Assembled Coring
Equipment in sampling
position

Assembled Coring
Equipment and
Boom Assembly
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APPENDIX 2

6.

Coring Equipment Assembly Instructions

Assemble the tools required for assembly of the gravity coring
equipment (e.g., screwdriver, boltdriver, chain wrench, and
pliers).

Attach the E-Reel to the boom as per the manufacturer’s
instructions, and thread the cable through the boom.

Attach the cable to the top of the weight stand with the
carabiner.

Attach the battery to the E-Reel using cables supplied with E-
Reel.

Slide the driving weights onto the weight stand. Vary the
number of driving weights according to the degree of
consolidation of the bottom sediments.

Push the liner valve assembly onto the top of a decontaminated
core liner.
NOTE

The core liners should be decontaminated as per SOP FO.03, General
Equipment Decontamination.

7.

8.

9.

10.

11.

Seal the joint between the liner and the valve assembly with
one or two turns of electrical tape.

Ensure that the core liner contacts only clean, decontaminated
materials during all steps prior to sampling.

Plastic core 1liners are to be used only for inorganic
constituent sampling. If sampling for organic constituents go
to step 14.

Screw the plastic fingers assembly onto the end of the core
barrel and tighten the assembly with a chain wrench until
secure.

Insert the plastic core liner i1nto the core barrel with the
liner valve assembly up.

856D0160.004
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APPENDIX 2 (continued)
Coring Equipment Assembly Instructions

12. Finally, secure the liner in the corer by tightening two hose
clamps around the fingers using either a screwdriver or a bolt
driver until secure.

13. Go to step 17

14. Stainless steel 1liners are used for organic constituent
sampling.

15. Add additional sections of the corer into the core barrel
until the barrel is full.

16. Attach the brass nose cone to the end of the core barrel to
secure the liner in the barrel.

17. Secure the assembled corer to the deck of the boat by taking

up any slack on the cable and tying the corer to the deck with
rope.

856D0160.004
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APPENDIX 3

Core Sample Data Form (CSDF)

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT Page 1/2
Core Sample Data Form (CSDF)

Form SW.1l7A
SAMPLE ID: Site ID:
LOCATION e
CORE NUMBER Laer D Yes I NO
REQUEST FOR ANALYSIS NUMBER. CHAIN OF CUSTODY NUMBER. SHIP DATE.
CORE LINER. Stumiess Mact / Nen-Orgoasse-Pelybuyrsss NOKTH OR Y RASTORX.
- COLLECTION DATE. QUARTER. 1234

COLLECTIONTIME. _____ PURFOSE/PROJECT. PROJECT CHAROE NUMDER.

QCTYPE: REAL MS MID LR DUP RNS QC PARTNER
COLLECTION METHOD® GRAVITY CORER HAND-HELD COREK
TYPEOF SAMPLE. METALS RADIONUCLIDES VOLATILES SEMI-VOLATILES DESCRIPTION -

OTHER.
DEPTH OF WATER, ————TEET) TOTALLENGTHOFCORE ___ ___ (FEED)
SECTIONED CORE. YES/ NO- [F YES COMPLETE CORE SECTIONING FORTION ON PAGR 272.
WRATHER.
COMMENTS.
CORE DESCRIPTION
DEPTH FROM TOP OTHER FEATURES / OBSERVATIONS
icr or anches) COLOR IEXTURE St Vatetuece, Rosts, Oczsneums, Obvech} .
@
!
Prepared By
Prot Name Segnamare. Dase
Trasmtied o RFEDS By
Pret Name Sqguanere Date
RFEDS Dats Venied By
Prit Name Soguenary Dac
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APPENDIX 3 (Continued)

U.8. DEPARTMENT OF ENERGY ROCKY YLATS PLANT Page 2/2
Core Sample Data Form (CED¥)
Form BW.17A

SAMPLE ID: 8ite ID:
LOCATION:
CORE NUMBER: REQUEST FOR ANALYSIS NUMBER:
. CHAIN OF CUSTODY NUMBER:
Core Section Sample Chain of
Numbsx Bumber Analvais Tvoes
Sampler:
Prepared By
Print Name Signature Date
Transmitted to RFEDS By:
Praint Name Signature Date
\
RFEDS Data Verified By- N
Print Name Signature Date

856D0160.004



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING

OPERATIONS PROCEEDURE
MANUAL

Category 2

Procedure No: SW.17, Revision 0
Page: 38 OF 53
Effective: 9/25/92

Organization: Enviromental Restoration

Hand~held, Drive
Part
Core Barrel with Cap

Core Liner

Core Liner Caps
Hammer Attachment

Cross Handle and
Extensions

Core Catcher

APPENDIX 4
Coring Equipment Specifications.
Approximate

Material Dimensions
Stainless-Steel 3 ft. long x 2 in. I.D.

Butyrate or To Fit Core Barrel
Stainless-Steel

Butyrate To Fit Liners

Steel 20 in. long—-11 pounds
Chrome- 16 in.-long Handle
Molybdenum 5-ft Extensions
Stainless- To Fit Core Barrel
Steel
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APPENDIX 4 (Continued)

Hand-held, Drive Coring Equipment Specifications.
Figure E

CORE CATCHER

HAMMER ATTACHMENT

TSP oo

TR ey
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APPENDIX 4 (Continued)
Assembly Instructions for the Hand-held Gravity Corer

NOTE
No tools are required to assemble the hand-held gravity corer.

1. Thread the core barrel into the fin assembly and hand tighten.

2. Thread 1/4-inch nylon rope into the top of the fin assembly.
The rope should thread through a small hole in the top of the
fin assembly. Tie at least two overhand knots in the end of
the rope to secure the corer onto the rope.

NOTE
The rope should be at least ten feet longer than the depth of the
water.

3. Test the knots in the rope to be certain that the corer will
not slide off of the end of the rope.

4, Insert a decontaminated core liner into the core barrel.

NOTE
The core liners should be decontaminated as per SOP F0.03, General
Equipment Decontamination

NOTE
8tep 5 is optional and should be used only if the core sample is
lost from the corer liner or if coarse material is being cored.

5. Insert the egg-shell catcher into the end of the core liner.
The point of the catcher should be pointed toward the fin
assembly (up).

6. Screw the nose cone onto the end of the core barrel and hand
tighten.
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APPENDIX 4 (Continued)

Hand-held, Gravity Coring Equipment
Figure F

/
. Fin Assembly ~Core

with Valve Cap t. s -

Mechanism 2 . Barrel
500

. Co;meer > O ? <€-Nose Cone

:.. _ \
— =~ g Shell essanger

Catcher

S

Assembled Hand-Held Corer

IS
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APPENDIX 4 (Continued)

Hand-held, Gravity Coring Equipment
Figure G

[
: |
Top of Valve Shaft

|
|

l

Spnng-Loaded
Catch Mechanism

856D0160.004



POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING

OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0

MANUAL Page: 43 OF 53

Effective: 9/25/92

Category 2 organization: _Enviromental Restoration
APPENDIX 5

856D0160.004

Sediment Sample Collection Form (SSCF)

US. DEPAKTMENT OF ENERGY ROCKY FLATS PLANT PORM SWAL )
SEDIMENT SAMPLE COLLECTION FORM

g
s W -

VOLUME COLLECTED: UNITS.

R ad
DSk - w RS ol

WEATRER:
Qur Cum Hx Seesy P/C LiBreum Wam Pog Cowly Wisdy Coal Rais
Guuy Coit Sest V Cod Seow  Ouwer

REQUEST FOR ANALYSIS NG

CRAIN OF CUSTODY NG

SUIP DATE:
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APPENDIX 6
Eckman Grab Sampler
(From Welch, 1948)

EXMAN DREDGE

Of all the vanous botrom sampiecs. the Ehenan drecdge 1 so preemu-
sently successful and 5o wiodly used for suit bortonss that i has hecome
the saanaard inscrument, In is presene faem (Fig 50) 1t 1 mudified feom
the ongmnal Ekman dengn by bemng adapzed to the usc of 2 messenger for
. It 13 commonly buit mn t™0 s1Zcs, une having 3 crus section of

6 X 6m. (152 X 15.2 ¢m.) snd the ocher 9 X 9 3a. (228 X 228 cm.)
The body of te dredge conmists of a square or recongular bax of sheet
brass. The lower openung or this box 13 ciesed by s pair of strong urass
Jsws so made sad installed thae they opposc csch other and, when shut,
close nightly; when fully pulled sparz, they ieave the whole bocrom of the
bax open. Two srong excrmal springs, when releasca by the memenger,

Frc. 50 Ekman dredge o unnl ovpe. (Left) In £ .

open form and read be
lowered 1nto wacer, (Rigot) In ciosed form after messenge: hag r::n:edwmp
mechanism and jaws have closea. (7) Jaw (¢) Jaw enmin. (I} Teo d. (m)

;a:nger (sp) Spring winich operaces jaus. (£) Tno mechansm. (1p) Tnp
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APPENDIX 6 (continued)
Eckman Grab Sampler
(From Welch, 1948)

snap the jaws shut. The o0 of the box 1s closed by rwo thun. hinged. over-

lapping Iids which open cxsilv wnen the dredge 1s descending through the

water buc which close and ace held ughdy shut by ene warer pressure

while the dredge 8 lifted to tne surrsce. A spoing mecnanm st the wp

- of the samoier provides s means of relcanng the jaws by 2 memenger when

the sempler 13 2T the proper place. Two snort chems extend from the upper

edpes of the jaws to two pins m the sonng mechansm when tne j3Ws are

m:tmopmmomcrdemkofmaypmmﬁg S0

in operxnon, tne sampler 1s actacned to 2 srong rope by passng the

larrer through the trap mechanism and knotung st sccurcly below the

underiying plate. The samoier 15 then jowered into e water until i ross

on the botrom. Its own weaght s unully sufficsenc to nnk 3t 1n the mud

for much or all of 15 haghe After 3 short ume to allow for sexxing, the

55 sent down on the sope causmg the jsws to close and bite oac

2 sample. If the mmpler 18 1 gooa condigen this sample can be drawn to

the surface wathout Joss and witheur any conmet with overiying water.

. On armval ac the top the sampie 15 delivered inco screens, contumers or
cisewhese oy mercly pulling uv te jaw chans.

This sampler 15 ervecallv 20apeed for use i sore. finely divaded mud,
muck, ooze, submesped marl and fine pescy maremals. s will not foncoon
on sand botroms since the mnnes are noc sgong enough o 10rce the ppws
closed, also fine grams of sana ger berween the ndes of the box and the
ciosely oppesed mdes of the jawa, prevennng the lacrer from clonng
Thas difficuity may appear even m muds having some :mntermaxcure of fine
sand. The presence of hard objecss (sncls, pardy decayed leaves, clams,
stones) may cxuse difSculty by getung berwees tne jaws. Ordmarily the
inscroment 15 useless on hard bottoms.

This sampler bas been modified 1n vanous ways to suic specal pur-
poses. For example. 2 may be made 1n 2 ull form m oraer w provide &
berter chance of secunng the opperment. fine. botom matemals. Such a aall
form 13 someames equioned with 2 senes of regulariy sosced, hoozontal
shits through wruch thin menl sheess resembling the shutrers on s camenz
place holder can be serred tnus dividing the ssmple mto hoanzonul sz
which can be delrvered one at a mme, thus malang pessidle 2 stuay of
stranificanon ot meaternls snd veracal dutributon of organums. Both the
sandsra 2na the wll forms are someumes cquipped with 2 brass screen of
selected mesh which covers the upoer ena of the instrument just below the
hds. Such 3 screen 13 jooked upon by some workers as a means of prevent-
mg the overspill loss of orpamusms snd cosrser matemals by the samoler
snlong nto the mud deeper tnan 1s own heghc However, when 3
sampler 15 50 screencd, it must be vsed wath care sinee if lowered too
speediiv into 3 bortom the passage of watesy mud througn the screen mav
not equal the speea of Jowenng and then tnere 3 2 danger or ungerspill
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APPENDIX 6 (continued
Eckman Grab Sampler
(From Welch, 1948)

st the bocom opeung The size of mesh of such s scresn mus: Je selested
with care and prelninary tesss of 3 sampler so enwpoed showd be con-
duscted in tne laboratory before it 1s used in the fieic.

General Connderanons

. 2 All nuss must be sealed mto placs with solder to prevent loss in
the field.

b. In stmching the rope to the samoler, eare must be taken to make 2
close, secure knot below the susporung slare wich the rope end worhed
mto the knot, otharwae the loose end may ntestere with tne closure of
the opper Lids,

¢. Whea loweniag the sampier iato the waser, it should be saareed
down in 3 verucal postion and then not dropped too s3pidly, otherwise
the apen sampier will read to descend 12 some disgosai diresnion. Waea
lowered properly, the szmpler will mezt bozom 10 the eotrect posion.

d. Ekman samplers of larger sizes (9 X 9 1o or lazger) waen losacd
are heavy and erdmerily should be used with the ad of & hout (Fig 51)

e. While chis samplez, as wsually buile, 13 sturdy aad will functon 1o-
definieely, oamage m the form of benr or acared nacs, jsws, and hids s
likely to revule m leaks, senousty mmoxriag i3 vsefulnexe Henco m use,
unpacss wich the beat ana acher obyects snould be aveided.

{. An Elanan dredge may be used 2z any cepuns in talznd wacess.

g The Ekman dredge 15 sussable both for quabatve sna quanutive
worl.

PETERSEN DREDGE

The Petessen dredge 15 now wiaely used for talung samoles on hard
botroms, such 23 sana, gravel, macl. clay, and sunilsr matensis. This scerey
dredge 13 ustally buile of 1ron and so consructed tnar both by 15 own
weght and by the leversge exerted by sts closmg mechanism ¢ bites 1S
way o hard borroms desp c~ough fo secure sstisfactory samoies. The
pnncioal festures of construcnaen 2zoeas i Fig 52 It may e made n
say destred size 2ad waghe For ordinary uses ane wiuch weghs 35 th
empty and wiuch may be loadea with werghts baited 3o the outer surface
of the uws w 2 rotsl weighe of 70 th. 15 recommeaded Sinee the total
weight 18 narkedly mereased wnen the mcrument acouires 3 samnle 10 1
usually necexs2ry to operate 1t wien 3 hoist (Fig. §1). A dredge nt che size -
jusc mentioned will enclose an area. when apen, of shout 0.06 39 m The
wesght of 15 load depends upon how nearly it fills ane upnn me cnaracrer
of the bortom macenials. One of 13 virtues 1s simoucity 6f conseruczon and
operagon. Barming secigents, sucn 2 deeage wall last sndefinicsly The
mIpping aevice consists only of a honzonmi feciang bar wiien holds the
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APPENDIX 6 (continued)
Eckman Grab Sampler
(Fron Edmondson and Winberg, 1971)

2. Ekman type sompicrs
Theze sampicrs arc mea! doxes closed by saws at the bosan. Becxuse of simpha y
Mww:u.mmwornnmduhanwmmtmd

The Ekman grab
mwdmwnmbmorsaumorwwxonmm
usually 2§ em oa exch side (Fig 1.3.10, Ekman 1911; Shadin 1960, Schwoerbel

- l’@.mbwcwmsww;mofmbmﬁwmwm
other a0d arc closed tightly by springs. When fully pulled apast, they leave the whale
bottom of the box ope. Two stroag external spnngs, when reieased by mesenges,
mmemmmwpcfmmsmwwoxﬁn.mm
ids which are pushed open when the grab & descending through the water but -~
wauch close and are beld shut by wamer pressure while the dredge 13 Jificd $0 the
surface. A spning mechansm at the top of the sumpler provides & means of reicaung
the jaws by a messenger when the sampier is 0n the bottom.

In operaton, the sampier 1 cocked and lowered to the bostom. lis own weight
should be sufficent to sk it i the mud for twcts of 5s haght. The messengzr 1§
then sen: down on the Tope cansng the jaws 1o close. I the sampler has worked
propetly, it can be drawn to the swface wathout loss of matenal or dsurbance
widun. On ammval at the surface, the sample 13 deliverad inco containers by mevely
pulling up the aw chauns (desctiption from Weich 1548).
. Thes grab s specally sdapted for w3e m medium soft deponts. The most important
3

44

- <

‘
Figure 1.3 10. Exman-Burg= sab ! Intal form 1L Tall form as aset by Borutzky

. 856D0160.004 A opes R closed. It 15 30V3RRES0US 10 use flzxioie cacle ratnet than chams to hold

the jaws opea and wmmmmnlmmmhnmabkmmm;h
ahic. I, tox 2.caws } ookds « soning which ogeraias gws $, ;3w eagun fasicned
02 tNP mecnanum, (From Paviovsku & 22d!0 1956.)~
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APPENDIX 6 (continued)
Eckman Grab Sampler
(From Edmondson and Winberg, 1971)

requirements for proper funcuomng are: the top lids operung eastly and strong
’ springs which saould tightly close the apparatus when the sample 1s taken, suficient
waight and height. Too rapid Jowermg of the grab must be avoided as thus causes
displacement of ooze even when the hds funcuon properly
In very soft mud there 15 a danger of the grab smking 100 far into the bottom and
losing part of the contents through the top of the apparatus. It 13 better therefore
- to use & tall modificauon (Fig. 1.3.10, 11, Lenz 1931, Borutsky 1915, Shadin 1960,
1966). Each sampie should be checked to see 1f there 1s water above the surfuce of
the depostt 10 (Re apparatus,
Saresns covenng the top openmg of the apparatus should not be used because
even when the apparxtus 15 lowered very slowiy, they cause disturbance of deposits.
For the same reason the top hids should move up swiltlv under the pressure of flow
dunng Jowenng the grab and drop down when the inst-ument is on tie bottom.
The Eman grab on 3 pole 15 used 1n shallower environments with harder sedi-
ments (Hrbacek e2 al. 1962, sce Secuon {.3.1) The apparatus s pustied to the
. proper depth with the pole. The operztion of the appas=tus in such environments
whesc gravel, shells, e:c., ao not prevent the jaws from closing can be successful,
Less troubiesome and more relmabie 1n this type of environment 13 2 sampier of the
Zabolocki type (Fig. 1.3.11) 1n whuch the jaws arc closed bv hand with 2 jever.
Deevey & Bishop (1942) used a sampicr something like an Ekman grab on a pole,
but with long levers extending from the jaws. The jaws were closed by pulling ropes
atnched to the levers.

Figure 1.3 11, Zabolocki lever samplar 1, box, 2, jaws: 3, 100 lid, 4 immovable arch,
S conducung tube, €, natian m the tube, 7, pm: § peg oe & pra, 9, tube oa the top
of the pm, 10 movabie srch; 11, hingas 11 the ruddic and at the bottom of movabie
srch. (From Paviovsia & Shadmn 1956.) Note that ttus 13 similar to 3n Exman grad on
;mﬁnmnmmfmwmwm;m”mM(mm
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APPENDIX 6 (continued)
Eckman Grab Sampler
(From Edmondson and Winberg, 1971)

Allan’s grab (Southwood 1966) works on a similar pnoapile, but should sot be
adwvised because of ths ciosed top.
- The additon of very strong sprmngs fixed in 2 sustabic way (Hrbacek er al. 1962;
. Wiktor, unpublished) makes the use of the Ekman grab possible cven oo mud
bonom covered with shells (sasily crushed by jaws) and oo sbstrates covered with
saft vegention.

Figure L.1.12. Rawson modificatson af Exma foe waters. The flat
mmuwmmutmm“?:-mmmﬂ‘wmmm
pushed up and tnp the closiag mechansm. Evea with messeager acuvation, the

On botioms covered with shells only the Exman grab on a rod can be appled
because even very hesvy wagnts canoot make the grab bt meo the substratum
Wiktor (unpublished dsta) used the Eloman grab on 2 rod even in depths of 8 1o,
hanging the stick on the mast of the boat and usng a block. Samples taken by the
Ekman grab from sand. grave! or stony bottom should not be sccepted as reluble.

Among other versions of the Ekman grab, Rawson's modificauon (Fig. 1.3.12,
Rawson 1947) should be meauoned. This apparatus can be automancally closed by
tnggered plates, without the use of a messenger, this saves much tme 1o decp waters
and eoables the grab 10 closc cven when 1t descends obliquely. Even without the
autornatc closing feature, the supporting ning s valuable because it prevents the
sampler from settling 100 deeply into the scdiment and keep it from upping over
whea it 1s used in deep water (se< also Fig. 1.3.13)

856D0160.004
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APPENDIX 6 (continued)
Eckman Grab Sampler
(From Edmondson and Winberg, 1971)

7 G

¢, moompicts ciosure catesd by sand
mdmmmmmdum d, modification of sprmgs with pulling oa
jevers w0 make yuws cioss with much more foree.

Very often additional weights, 10 assure adequate penctration are used. Averbach’s
grab (Auerbach 1953) can be mentioned asan example. As in the Rawson's modifica-
tion, it closcs automatwcally, whi:hpmmumpﬁngmgru(depms.

Wsmphsumh:mmpkmtm&mmmbmdm«sm
having only one aw and & smaller sampling surface (10~20 anf) (Szzepansia 1953,
Shadin 1960, lmltmuudmlmmdepnmwwtpokmmm.
1t can be wsad for sampling on much harder bottoms than the Ekman grab.

‘This and other tall form samplcrs, when working in decp places, can be supphed
with stands or frames to kecp them upright as they enter the boctom, This can be
very important to succesful sampling.

3. Pesersan type somplers
Some samplers are deugned to scrape bottom matenal into a contawer duning the
sampling process.

The Petesen grab consms of two hinged buckets, each forming & sector of a
cylinder (Fig. 1.3.14; Welch 1948; Holme 1966; Petcrsen 1908), 1t 13 lowered 10 the
bottom m the open position. When the jowenng rope sisckens, a reicase 15 actuated
so that when the grab s hauled two scoops close together and take 2 bite of sedi-
ment semicrculsr 1 cress secuon. Thas type of grad has bees modified 10 vanous
ways. For example, to0 increasc the closing force, the scoops of the van Veen grab
(Holme 1964; Schwoerbel 1966; Wigley 1967) are closed by the pusceriike acuon of
two long arms to which the bridles are attached, -

Thslypedtmhmhaﬁamh:&enkmtyabmd\em
and the depth sampled. Also, the aws may be kept partly open by stones or sucks,
and part of the sample may be lost. Further, the closed or screened construcuon of
the modified sampler often used crestes a pressure wave that an dispisce the
loase surface depontt.

. 856D0160.004




POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING

OPERATIONS PROCEEDURE

Procedure No:

SW.17, Revision O

MANUAL Page: 51 OF 53

Effective: 9/25/92

Category 2 Organization: Enviromental Restoration
APPENDIX 7

USBM~60 Sampler
(From Guy and Norman, 1982)

finer than tbout 30 or 40 mm n diameter As
noted 1+ the descriprion ot mdividual samplers,
tnerc mav also be himitations with respect to
some very hne <eduments tor gome of the s-un-
plers The collection 1nd analvsis or materl
neger tnan co uree gren el logieally necomes move
dificutr and coativ bed tuse ather rechimiques are
required to avoud handhing neary samples wich
larger ind more expensie equipment Becanse
ot the «uthenlty i mesurmz Jarge sizes little
information rezdme size distzontion 1s avail-
avle on streaums havtrg gravel cobble and
voulde~ neds. Therefore rucen of tue equipment
tor metsurement of larwe bea mazerial 1s of an
experimental nature 1nd standard eaurpment
1s not 11ailable for rourine uee Several rerer-
ences are avatlable howerer on divect and indi
1ect methads of snmpling nd analvsis of coarse
ved marer ale (Lane mnd ¢ wtlson 195, Keller-
lnds 19%7 ana Watmar 1954)

Hend-held samolers—US EMH-33 and US
EMb~50

The Federal Inter-Agen: 1 Project has devel-
oped three types or .nstruments Tor sampling
tne ved material ot streams wnere Mmost or the
macertal 15 finer than medium gravel The small-
est ot tae three desyymated as tne UD BMII-
3% (z¢e hg §) 15 desterned to sample the bed
ot wadaoie streams. The instrument 1s 46 incnes
w toral lenach and usually 15 made ot corrosion
resistant mrerials lhe ollectary end of the
sampler 15 « stamnless steel thin-w lea eylinder
2 incnes 1n aiameter ana 3 mcaes tong with 8
tigne-fitting brass piston The mston 1s held in
position v 1 rod which passes througn the
handle to the oppostte «=nd The iston creates a
partial iacuum  abote the wmateral bemg

Figure 8 —hond-held piston-type beo-matenal samoler
US BMi~-53
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sampled and thereby compensates in 1 reverse
airection 101 fome of the trOONAL res:stance
reatired to pusn the sampler mto the ved This
prrtial vacuum tiso reruns the <amble 1 the
cvlmmder wn le tne <ampier 1: bemng removed
from tne eu Tne priston uso ~cves in toree
the sample from the « viimuer i 1 manner mat
ruatlts i a sunple eolumn watn 1 aun mum of
distortion m wluch material at diferent
depths from the surface ‘nav be visualized and
subsambies outamed t>ee FIA ST (19630,
1906) for more deriled intarmauion )

The bed material of deener streams o lahes
can be sampiea wich cue US BVII-60 (See fig
¥) Tins 1» 2 nand-hne emmprer asout 22 meaes
(56 em) long made at cast 1ummum s tal
vanes 1l 22 tatnble in werernts of fo 33 o
4 pounds (170 199 o 182 key Benee or
1ts lienr werenr e use <hound be restricied ro
Streuns of timder e dunt - i vetouties and
whoet bee e 15 u-n moverttelt rem and
aet does not contamn much aravel

Lhe sunpier meen wmism of the US BVTI-60
consIws of 1 scoop or bucker drven by 1 ross-
curted copstant-"otque m™Mor-ripe P thu
rotates tae bucket tron 1ot ro back Teae sevon
when actnatea by relewse of rensim on the
hanger rod an penetrare mto the bed wont 1 7
mches (45 ani ana can ho'd ipprovsmaccdy 153
cc or mater1al The 2eonp 1s aided 1n penecrition
of the vea vy extra wetent jn the sampier nose
To cor g tne bucher mro m omn o= non for
sunphing tchat s, rewrie ted o the lody the
sampler must hrst be supported by tae hand
Imme tnen the bucker can be rotated (back to
frant) wich au vllen wrench to an open nosition

Figure 9 —Hano-line 12nne d rotary-oucker 30

beo matenc: scmoier US BMh-00 Aadgcoted from

FIASP (1963 p 103)
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APPENDIX 7 (Continued)
USBM~-60 Sampler
(From Guy and Norman, 1982)

The narger rod o whien rie hnd hine & at

cracted 15 groored so that 2 safery yoke can be
l,“m‘g m positien to mamean tension on the
hanger rod assembly Caution At no uime
should the hand or fingers be placed in the
pucket opening as the buchet mar ace-
dentallv close with sufficient force to cause
permanent tnjurv’ .\ piece uf » anct ar 1 hrush
1 ve uzad to remor e any matesial adbermZan
swle tne sample bucket (See FIAST 119650
66+ tor more decatled nformcion )

The bucker closes when the saren woke 15
remoted and tension an the hand line 12 reieased
1= w1ll accur wnen thie sampier comes 10 rest on
the streamoed .\ isker on the closure puate
prevents trapped material from contimanation
or besnz wasned from the bucket

Cable-ono~reel sompler—US BM-54

I:\' [\3]9 1Ot STIe-tii: WITH C\Trenedy men \Pi()(
ties tne 100-pound < ibles md ceel su-penued
PM-e sampler (i 10) van be ssedd for ~am-
pling ea matetial of streams aua | ats 0T A
reasonanle depen Tue boads of tue BM<3 15 ot
izt ~teel Its pnvaieal conngutanion s near's
wenteal wch the vist alununum RMH-6). 22
wches 156 em) long and wueh tal vanes Ies
operton 15 so eimuar to the BMH-6 1
that It Tanes 1 sambie when tension on tne cable
1 released 1s the sampler toucne- the ved The
samphing mechamem excerntlls looks stmlar
to that ot the BMH-60 bur ‘1. operation 1S
somen 11t duferent

Afeat 1990t BM- o snaes v 218 equipped
wirn 1 ~rfers b whict o e ported ence the
front or cutting edge of the bucket wnen coched
mto tue opcn pasition Tne ot e neens the
bucker i the open pomtion eren though the
car i aechanam operred by fenson on the
(ible < not enmaoed These -arety vars shoukd
benhtoned fPomtie FI L =1 ror use on auits
jette st foge 9% \gun please note that
even thouch a safety bai 15 used 1t 15 neces-
satv to heep ones hands awas from the
huchet cavity Tace power o1 el i~
denonstrted by the riet that apon ee-e 1t
h i~ teen obseryed to 1t the Wk -poutiu ¢=5 k)
sumne. from nard ~arrie

The arming rorce or the bui.et comes not
from a constant-torque Spring vut Iatner wom

Fraure 10 ~—tlevation (top) ona o stach { )]
of © caople-ana reel 1onng-anven rotory-oucket 100 oovnd
beo-morens) somorer, US BM~54 Dimennom cn tketch
ate w mches Acasted from FIASP (1959 = 29 eno
30)

4 contentional coil-ty pe spring The rension on
the spring 1s nausted by the nut-and basge as-
semohv protruamyg {rom rhe front of the sam-
pler te obtain a bite powcizul enougn to surun
a sampte from the bed ot 1erd rompacted sand
It 15 susgested thar tae tension on the spring
e rete ced during eatendwd pentods of 1aieness
even tnong 1 the uneker 1s cosed Maxupun ten-
stor neect be used only when the streamved 15
vers nrm Unlike the BMH-60 tne sprng and
caoie aerioly rotates the bucser from the bavk
to the froat of the sumpler Agmn the tranped
e 1o DU ITAM T Bl 8.7 ) 2 TRULES
oshet (See I ILLS P (1963h 1964 and 170)
sor more omplece description and detais !

Tu tie event that cote samnles e needed 1n
deen flon, g wartr + ~unpler ns been devel
oved wa oxrensivel usey in studies ot the
Conumots 2« kstuas by Prich wad Hwooell
(1%hy T s eable~uzpended sampler «olects
v 17¢ mc -aiameter Yy ¢ -toot-long core oy 1
comuiazton of *twracion 1nd an izl force
dersved by ¢« 10les rrom 1 230-pound streamhined
stavzing weight
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APPENDIX 8

Generation of Unique Sample Numbers
A datasheet or data form number can be generated by assigning it
the number CSDF-XXXXX-III-MMDDYY~-KK where,

1. XXXXX is the location number if available (if unavailable
or unclear this may be left out),

2. III is your initials,
3. MMDDYY is the date in the indicated format, and
4. KK is a unique number assigned by you, typically the

depth of the core section interval in units used in
sectioning portion of the CSDF.

856D0160.004




