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Scope & Application:

This Standard Operating Procedure s applicableto the collection of representative soil,
sediment, and solid waste samples. Additional sediment collection techniquescan be
found in the Sediment Sampl e Coll ection M ethods-SOP-Biol ogy Section #2.25, Rev. 3,
12/22/98.

Soil samplesfrom drumsare addressed in the Drum Sampling SOP.
Sampling using the geoprobe are addressed in the Geoprobe SOP.
Field screening is not addressed in this SOP.

Sampling variationsand modificationsare possible though the Quality Assurance Project
Plans (QAPP) for that site depending on the dataquality objectives (DQOs).

Summary of Method:

The method describedin this SOP describesthe collection of asolid sampleto minimize
interferences, cross-contamination,and to maximize the representation that analytical
resultswill reflect actua site conditions.

Definitions:

Bottle Blank: Analyte-free water iscollected into a sample container, of thesamelot as
the containersused for the environmental samples. Thiseva uates contamination
introduced from the sample container(s) fromacommon|ot.

Equipment/Rinse/Rinsate Blanks: A samplethat is collected by pouring over or running
analyte-free water through the sampl e coll ection equipment after decontamination and
before samplecollection. The sampleis collected in the appropriate sample contai ner
with the proper preservative,identical to the samples. Thisrepresentsbackground
contaminationresulting from the field equi pment, sampling procedure, sample container,
preservative, and shipment.

Field Blank: In thefield, analyte-freewater is collected into a sample container with
preservatives. The samplecontainersare the samelot used for the environmental samples.
This evaluatescontaminati onintroduced from the sampl e container(s) with applicable
preservatives. Field blanks are not used for volatile samples.
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Field Replicates/Duplicates: Two or more samplescollected at the same sampling
location. Field replicates should be samplescollected side by side or by collecting one
sampleand immediately collecting the second sample. Field replicatesrepresent the
precision of the whole method, site heterogeneity, field sampling and the laboratory
analysis.

Field Split Samples: Two or more representativesubsamplestaken from one
environmental samplein thefield. Prior to splitting, the environmenta sampleis
homogenized to correct for sample heterogeneity that would adversely impact data
comparability. Field split samples are usually analyzed by different |aboratories
(interlaboratory comparison) or by the same laboratory (intral aboratory comparison).
Field splitsare used to assess sampl e handling proceduresfrom field to laboratory and
laboratory's comparability.

Filter Blank: In the field, analyze-freewater is passed through afilter and collectedinto
the appropriate samplecontainer. Thefilter blank isthen preserved. This procedureis
identical to the samplecollection.

Laboratory Quality Samples: Additional sampleswill be collected for the laboratory's
quality control: matrix spike, matrix spike duplicate, laboratory duplicates, etc.

Proficiency Testing (PT)/Performance Evaluation (PE) Sample: A sample, the
compositionof which is unknownto the laboratory or andyst, providedto theanalyst or
laboratory to assess the capability to produce resultswithin acceptablecriteria. Thisis
optional depending on the data quality objectives.

Shipping Container Temperature Blank: A water samplethat is transported to the
laboratory to measure the temperature of the samplesin the cooler.

Trip Blanks: A samplecollected at thelaboratory using analyte free water in the
appropriate sampl e contai ner with the proper preservative, taken out to thefield, and
returned to thelaboratory for analysis without being opened. Trip blanks are generally for
volatile organic compounds, low level metals, and gasoline range hydrocarbon samples.
Used to assess contamination i ntroduced during sample transport.

Health and Safety Warnings

When working with potentially hazardous materials or situations, follow EPA, OSHA,
and specific health or safety procedures.

All proper personal protection clothing and equipment is to be worn.
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When sampling lagoonsor surfaceimpoundments containing known or suspected
hazardous substances, take adequate precautions. The samplingteam member collecting
the sample should not get too close of theedge of the impoundment, where bank failure
may causethem to lose their balance.

Follow the Boat Safety SOP when conducting sampling from a boat.

Some samples may contain biological and chemical hazards. These samples should be
handled with suitable protection to skin, eyes, etc.

I nter ferences:

Interference may result from using contaminated equipment, solvents, reagents, sample
container, or samplingin adisturbed area.

Cross contamination problemscan be eliminated or minimized through the use of
dedicated sampling equipment. If thisis not possible or practical, then decontamination
of the sampling equipment is necessary.

All samplingequipment must be routinely demonstratedto be free from contaminants
under the conditionsof the analysisby running equipment blanks.

Personnel Qualifications:

All field samplers working at Superfund sites are required to take a40 hour health and
safety training course and an annual refresher course prior to engagingin any field
activities.

The field sampler should be trained by an experienced sampler beforeinitiating the
procedure.

All personnel shall be responsible for complying with all quality assurance/quality control
requirementsthat pertain to their organizational/technical function.

Equipment and Supplies:
Shovel, post-hole digger, auger, split spoon corer, core barrel sampler
Ruler, yard stick, or measuring tape

Nitrile, latex, or neoprene gloves, boots, Tyvex suits
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7.4 New or cleaned Teflon or stainless steel scoop or spatula
75  Plasticsyringewith acut off top, 5 or 10 mL, TerraCore or equivalent sampler
7.6  Cleaned stainlesssteel mixing bowl for sample homogenization and compositing

7.7  Pre-cleaned glass containerswith Teflonlined caps, wide-mouth jarsin various sizes and
40 mL VOA vidsfor VOA, VPH samples

7.8  Ziplock bags, flexible foam bottle jackets

7.9 lcecoolers, Coleman or equivalent

7.10 ThermoSafe Portable Chest, dry ice cooler, Polyform, 390 or equivalent

711 Portablerefrigerator/freezer, Elgin, model 70 or equivalent

712 Ice

7.13 Refrigerant Gel Packs, -23°C, Polyfoam, model 427 or equivalent

7.14 Topload balance, 0.1g

7.15 DecontaminationSupplies: brush, gloves, detergent, water, and isopropy! a cohol

7.16 Sitelog book, field data sheets, custody seals, GPS, and chain of custody forms

8.0 SampleCoallection:

8.1  Decontaminateor pre-cleanequipment, and ensurethat it isin working condition. The
analytesof concern should be considered when choosing sampling equipment and the
material from whichit is manufactured.

82  Prepareaschedule and coordinate with the staff, clients, and regulatory agencies.

83  Peformagenera site survey prior to the siteentry in accordancewith the Health and
Safety Plan.

84  If possible, use stakes, flags, or marksto identify all sampling locationsidentified in the
QAPP. The proposed locations may be adjusted based on site access, property
boundaries, surface discol oration, odors, and surfaceobstructions. Major modifications
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need to have prior approval from the project manager.
At the samplinglocation, removetwigs, rocks, and loose debris from the samplelocation.

Clean'the sampling equipment. Thiswill vary analytical parametersand equipment.
Typicaly, thefirst wash iswith soapy water and rinsed with water. In some cases
isopropyl acohol isused. Isopropyl acohol isa solvent waste and must be collected and
return to OEME for disposal. This process must be donein-between samplesto prevent
cross contamination, if non dedicated equipment is used.

The sampledepthis based on the site investigation and is specified in the QAPP. A clean
pair of gloves should be worn during the sampling activity to minimize cross-
contamination between samplelocationsand sampling equipment. To minimize
interference, the Nitrile gloveis used for organic compound investigationsand latex
gloves can be used for metalsand nutrient sampling. Dig or drill to the required depth
minimizing the soil disturbance as much as possible. The subsurface sample must be
intact for the depth being investigated. Measure and record the depth of the samplefrom
thetop of the surface.

Samplefor volatileorganic analysesmust be collected before homogenization and from
an undisturbed area. The detailsfor the VOA and VPH via preparation and sampling are
in Appendix A.

If possible, collect approximately 4 times the required amount at the specified depthin a
mixing bowl, Table1. Removelargerocks (greater than 1 cm) and twigs. Field mixing
isessential for arepresentative sample. Homogenizethe material to be sampled by
mixing at least threetimes. The representative sampleis a horizontal dlice of the mixture,
The order of collectionisbased on the contamination's volatility: (VOAs, VPH) BNA,
TPH, pesticides, PCBs, nutrients, and metals.

Note: The required sample volumeis doubled for sampleshaving high moisture (< 25%
solids).

In some projects, compositingis needed to achieve a sample averaging of an area,
especialyin heterogeneoussites. VOA samplesfor solidsis not normally composited.
However, high level voasoils samplescan be composited directly into a preweighed
methanol containingvoavia (Use up to 3 aliquotsof soilswith 10ml methanol). Thisis
accomplished by collectingequally weighed portionsfrom aspatial grid to cover the
identifiedarea. The compositesampleis then homogenized, step 8.9.
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Handling, Preservation, and Stor age:

The representative sampleis transferred and preserved in the appropriatecontainer, Table
1

Completethe samplelabel on the sample container with the necessary information.

Cap the container, place a custody seal over the cap (for enforcement samples), and then
place the containerin azip lock plastic bag. For VOA samplesplace vialsinto zip lock
plastic bag and custody seal the bag (enforcement samples).

Record all pertinent datain the sitelog book and/or on the field data sheet.

Complete the chain of custody form.

Load al the samplesinto the appropriate shipping container. Do not immersed the
samplesin water from the ice or freeze samples with high moisturein the gel

packdfreezer.

Attach the custody sealsto the cooler prior to delivery to OEME L aboratory or shipment
to another laboratory.

Data and Records M anagement:
All necessary informationis recorded on the samplelabel, custody seal, sitelog book,
field datasheet, and chain of custody. All entriesarein ink and correctionsareoneline

strike out with the date and the sampler's initials.

The chain of custody formissigned over to the laboratory with samplelogin. A copy is
kept with the samplingrecords.

The sampling datais stored at USEPA - NE, 11 Technology Dr, North Chelmsford, MA
for at least 3 years.

Quality Control and Quality Assurance:

Representative samples arerequired. The sampler will evaluatethe site specific
conditionsto assure the sample will be representative.

All sampling equipment must be decontaminated prior to use and after each discrete
sample. Trip blanks and equipment blanks are used to monitor interferences and
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contamination.

11.3 All field QC samplesrequirementsin the QAPP must befollowed. These may involve
trip blanks, equipment blanks, field duplicates, performanceeval uationssamples, M ST
SRMs, and the collection of extrasamplesfor thelaboratory's quality control, such as
matrix and matrix spike duplicates.

120 WageManagement and Pollution Prevention:

12.1 Duringfield sampling and analysiseventsthere may be hazardous waste produced from
the sample collection. Thewaste must be handled and disposed of in accordance with
federal, state, and municipa regulations. Disposeof the hazardous waste produced at the
site where the work was performed, if the operating site has proper disposal available. If
thereis no disposal that meets regulatory requirements, the waste must be transported
back to EPA-NE and transferred to the hazardous waste manager for disposal. The
sampl e volume should be minimized to reduce unnecessary waste.

13. Reéferences
13.1 Drumsamples, EPA Region 1 SOP
13.2  Soil Core Sampling using the Geoprobe, EPA Region 1 SOP

13.3 Standard Guidefor Compositing Sampling and Field Subsamplingfor Environmental
Waste Management Activities, ASTM, D6051-96

13.4 Closed-System Purge and Trap and Extractionfor Volatile Organicsin Soil and Waste
Samples, EPA, RCRA, method S035A
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Tablel:
SampleVolume, Container, Preservative, and Holding Times
Mediun/ | Analytical | Conc. | Sample Containers Preservation Maximum
Matrix | Parameter | Levd | Volume | (Number,sizeand | Requirements(chemical, | Holding
type) temperature, light Time
protected)

Soil or VOA, VPH |[Low 59 (3mL) 3% 40mL VOA vials|2 vialscontaining 5 mL 48 hours
Sediment water; 1via with no

preservative; 4 + 2°C
Sail or VOA, VPH ([Low 59 (3mL) 3* 40 mL VOA vias|2 viascontaining 5 mL 14 days
Sediment water; 1via withno

preservative; between -7 °C

and-20 °C
Sail or VOA,VPH [Medium|5 g (3 mL) 2* 40 mL VOA vias|1 viascontaining5 mL 14 days
Sediment methanol, 1 vial with no

preservative; 4 °C
Soil or BNA Low 30g 8oz glassjar with  |4+2°C 14 days
Sediment Teflon cap
Soil or BNA Medium| 5 g 4 0z glassjar with |4+ 2°C 14 days
Sediment Teflon cap
Soil or PAH Low 5g 4 0z glassjar with  |4+2°C 14 days
Sediment Teflon cap
Sediment |Metals Medium|200 g 8 0z glassjar with  [none 6 mos
or Soil /Low Teflon cap
Soil or Pedticides |Low  [30g 8oz glassjarwith |4+2°C 14 days
Sediment Teflon cap
Soil or Pegticides  [Medium|5 g 4 0z glassjar with  |4+2°C 14 days
Sediment Teflon cap
Soil or PCBs Low  |30g 4 0z glassjar with |4+ 2°C 14 days
Sediment Teflon cap
Soil or PCBs Medium|5 g 4 0z glassjar with  [4+2°C 14 days
Sediment Teflon cap
Soilor  [Mercury  Low  [200g B oz glassjar with - 4+ 2°C 28 days
Sediment Teflon cap
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Tablel:
Sample Volume, Container, Preservative, and Holding Times
Medium/ | Analytical | Cone. | Sample Containers Preservation Maximum
Matrix | Parameter | Leve | Volume | (Number,sizeand | Reguirements(chemical, | Holding
type) temperature, light Time
pr otected)
Soil or TCLP, SPLP|NA 4009 16 0or 32 oz glassjar [4+2°C 14 days
Sediment with Teflon cap
Sail or TCLP, SPLP|NA 4009 160r 320z plastic  |[4+2°C 14 days
Sediment [for Mercury container with Teflon
cap
Soil or  |ZHLP NA 2009 8oz glassjar with  [4+2°C 14 days
Sediment Teflon cap
Soilor  [AVS/SEM |NA 200 g 8oz glassjar with  [4+2°C 21 days
Sediment Teflon cap
Soil or TPH,EPH, |NA 5g 20z glassjar with  |4+2°C 14 days
Sediment |oil Teflon cap
identification
Soil or TKN NA 2009 8oz glassjar with |4+ 2°C 28 days
Sediment Teflon cap
Soil or TOC NA 20g 20z glassjar with |4+ 2°C 28 days
Sediment Teflon cap
Soil or Cyanide NA 109 20z glassor plastic |4+ 2°C 14 days
Sediment container with Teflon
cap
Soil or pH NA 20g 2 oz glassor plastic [4+2°C ASAP
Sediment container with Teflon
cap
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Appendix A: Samplesfor Volatile Organic Analysis

11

12

21

211

212

(VOAs and VPHs)

Preparationof samplevias

Samplevidsshould be prepared in afixed laboratory or other controlled environment, sealed, and shipped to the
field location. Gloves should be worn duringthe preparation steps.

Low concentration soil samples

111 Addaclean magnetic stirring bar to each clean vial.

112 Add5mL of organic-freereagent water to each vial.

113 Seal thevid with the screw-cap and septum seal.

1.14 Affixalabe toeachvid. (Theweight of any markingsadded to the label in thefield is negligible).
115 Weigh the prepared via to the nearest 0.01 g, record the tare weight, and writeit on the label.

High concentration soil samples

121 Add10mL of methanol to each vial.

122 Seal thevid with the screw-cap and septum seal.

123 Affixalabel toeachvid. (Theweight of any markingsadded to thelabel in thefield is negligible).
1.2.4  Weighthe prepared vial to the nearest 0.01 g, record the tare weight, and write it on thelabel.

NOTE: Vialscontaining methanol should be weighed a second time on theday that they are to be used.
Viasfound to have lost methanol (reduction in weight of >0.01 g) should not be used for sample
collection.

Samplecollection

Thisisthe norma procedure, but modificationsand variationsare acceptabledepending on the data quality
objectives, site, and compounds of interest. One must collect the sample according to the proceduresoutlinedin
the QAPP.

Low concentration soil samples

Using an appropriate sample collection device, collect approximately 5 g of sampleas soon as possibleafter the
surface of the soil or other solid material has been exposed to the atmosphere: generally within afew minutesat

most. Carefully wipethe exterior of the sample collectiondevicewith aclean cloth or towel.

Add about 5 g (2 - 3 cm) of soil to thesamplevia containingthe S mL of water. Quickly brush any soil off the
vid threads and immediately seal the via with the septum and screw-cap.
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When practical, usea portable balance to weigh the sedled vid containingthe sampleto ensurethat 5.0 + 0.5 g of
samplewere added. The balance should be calibrated in thefield using an appropriateweight for the sample
containersemployed. Record the weight of the sealed vial containingthe sample to the nearest 0.01 g.

Placethe vial in azip lock bag and store sampleson iceat 4°C. The VOA sampleat 4°C must be delivered to the
laboratory before 48 hours. Alternatively, samplescan be placein afoam VOA protector on its side and frozen
in a portable freezer or sandwichedin gel packsat -7°C to-20°C. The holding timefor thefrozen VOA sample
is14 days.

Collect at least two replicatesamples. Thiswill alow thelaboratory an additional samplefor reanalysis, if
needed. The second sampl e should be taken from the same soil stratum or the same section of the solid waste
being sampled, and within close proximity to thelocation from which the original sample was collected.

In addition, sincethe soil vial cannot be opened without compromisingthe integrity of the sample, at least one
additiona aliquot of samplemust be collected for screening, moisturedetermination, and high concentration
analysis(if necessary).

High concentration VOA soil samples:

The use of methanol preservation has not been formally evaluated by EPA and analystsmust be aware of three
potential problems. First, the use of methanol as a preservative and extraction solvent introduces a significant
dilution factor that will raise the method quantitation limit beyond the operating range of the low concentration
direct purge-and-trap procedure (0.5-200 pg/kg). The exact dilution factor will depend on the masses of solvent
and sample, but generally exceeds 100, and may makeit difficult to demonstrate compliance with regulatory
limits or action levelsfor some anaytes. Becausethe analytes of interest are volatile, the methanol extract
cannot be concentrated to overcomethe dilution problem. Thus, for samples of unknown composition, it may
still be necessary to collect an diquot for analysis by this closed-system procedureand another aiquot preserved
in methanol and analyzed by other procedures. Secondly, solid samples with a significant moisture content
(>10%) that are extracted prior to analysisin a water miscible solvent such as methanol are diluted by the total
volume of the solvent/water mixture. Thefinal problemisthat the addition of methanol to the sampleislikely to
causethe sampleto fail the ignitability characteristic, or causeit to becomeallisted waste, thereby requiringthe
unused sample volumeto be managed as a hazardous waste.

Using an appropriatesamplecollectiondevice, collect approximately 5 g of sample as soon as possible after the
surfaceaf the soil or other solid material has been exposed to the atmosphere: generally within afew minutes at
mogt. Carefully wipe the exterior of the sample collectiondevice with a clean cloth or towel.

Add about 5 g (2- 3 cm) of soil to the vial containing 10 mL of methanol. Quickly brush any soil off the vial
threads and immediately seal the vial with the septum and screw-cap.

When practical, use a portable balance to weigh the sealed vial containingthe sampleto ensurethat 5.0 £ 0.5 g of
sample were added. The balance should be calibrated in thefield using an appropriateweight for the sample
containersemployed. Record theweight of the sealed vial containingthe sample to the nearest 0.01 g.

Placethe samplein a zip lock bag and store samplesoniceat 4°C.
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225 Other sampleweightsand volumes of methanol may be employed, provided that the analyst can
demonstratethat the sensitivity of the overall analytical procedureis appropriatefor theintended
application.

2.26 Thecollection of at least one additional samplealiquot is required for the determination of the moisture
content.
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Field Log Sheet for Sampling Activity

Project/Site Name:
Sampling Location:

Sample Type: O Soil O Sediment O Wagtewater 8 Drinkingwater © QA or other:

Weather Conditions:
Sanpl ed By:
Sample# | Date Time | Sample | Sample/Location Description: Other Info.
Depth:
Signature(s):

Chain of Custody Number{s):
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CHAIN OF CUSTODY RECORD
~ PROJ.NO. |PROJECT NAME .
NO,
SAMPLERS: (Signature) o
con REMARKS
) TAINERS
§TA.NO. | DATE | TIME w m STATION LOCATION
0|0
Relinquished by {Signature) Date [ Time | Received by: (Signature) Relinquished by (Signature) Date / Time | Received by: (Signature)
Relinquished by: (Signaturs) Date / Time  |Received by: (Signeurel Relinquished by: (Signature) Date/Time | Received by: (Signarure)

Relinquished by: Signature}

Date / Time

Received for Laboratory by:

{Signature)

Distribution: Origingl Accorpanies Shipment; Copy to Coardinator Field Fites

Date [ Time Remarks

1~11480
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