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1. INTRODUCTION

1.1. PROJECT OBJECTIVE

Soil vapor concentrations of Freon 113, Trans-1,2-Dichloroethene (trans-12DCE), Cis-1,2-Dichloroethene
(cis-12DCE), 1,1,1-Trichloroethane (111TCA), Trichloroethene (TCE), and Toluene were found to be
elevated in a 1992 soil gas survey of the B Building Solvent Storage Shed Area. Because of the elevated
concentrations of soil vapor, EG&G Mound Applied Technologies (EG&G MAT) has decided to remediate
the soils as an Interim Remedial Action. This remedial action is being conducted under the Department
of Energy (DOE) Streamlined Approach for Environmental Restoration (SAFER) program. The goal of the
SAFER program is to design and conduct faster, cheaper, better and safer environmental restorations.
An Engineering Evaluation/Cost Analysis (EE/CA), conducted by ICF Kaiser Engineers (ICF KE),

"determined that Soil Vapor Extraction (SVE) was the most suitable and cost effective remedial method.

An SVE system will be installed to remediate the soils and lower the concentrations of the contaminants
of concemn below remedial goals. Sampling will occur to verify operational efficiency of the SVE system
and verify the remediation of soils.

1.2. PROJECT ORGANIZATION

o

The remediation is being conducted by EG&G MAT for the DOE under the SAFER Program. ICF KE has
been contracted by EG&G MAT to implement and manage the remediation. ICF KE has subcontracted
the design, installation, and operation of the SVE system to ETG Environmental, Inc.

The EG&G MAT Project Manager is Gary Coons who has overall responsibility for the project. Keith Egan
is the ICF KE Project Manager who is responsible for the implementation of the project, cost control, and
scheduling. Jay Erickson is the ETG Project Manager and will be responsible for the installation, testing,
and operation of the SVE system.

Mound Plant, ER Program B Building éolvent Storage Shed, FSP Appendix B
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2. SITE BACKGROUND
2.1. SITE DESCRIPTION

Mound Plant occupies approximately 306 acres within the southemn city limits of Miamisburg, Ohio
(Figure 2.1). There are currently more than 100 buildings on the site, and the total floor space exceeds
925,000 square feet. Most of the buildings are located in the northwest area known as Main Hill. The B
Building area is a flat area that is surrounded on three sides by buildings. The soil in the area consists
mainly of clay, limestone, and shale with traces of sand and siit throughout.

2.2. B BUILDING SOLVENT STORAGE SHED AND TEMPORARY DRUM STORAGE AREA

The B Building Solvent.Storage Shed Area had received waste solvent from B Building and also stored
product-grade solvents. Waste solvent was pumped from B Building into sealed 55-gallon drums in the
storage shed through automatic discharge hoses equipped with automatic shutoff devices. Before the
shed was built, solvents were stored within the B Building, typically in 5-gallon cans.

The B Building temporary drum storage area was an outdoor unit located adjacent to the B Building
solvent storage shed. Storage began in this area in 1988. It was intended for temporary storage. The
shed area was approximately 15 feet on each side. The area to be remediated is approximately 110 feet
by 50 feet.

The B Building Solvent Storage Shed was removed by EG&G MAT as part of the removal action. The
concrete footing for the shed was also removed. The concrete pad used for the drum storage was left
in place as a base for the SVE pump system.

A diagrammatic layout of the area is found in Figure 2.2,

2.3. PREVIOUS INVESTIGATIONS NEAR THE B BUILDING SOLVENT STORAGE SHED

2.3.1. Soll-Gas Survey: 1992

As part of a soil gas survey conducted by EG&G MAT in 1992, more than 200 investigative samples were
collected and analyzed. The soil gas samples collected from the Main Hill, Area 7, Building 51, and Area J
at Mound Plant were initially collected for the analysis of six target compounds, including TCE, trans-
12DCE, cis-12DCE, 111TCE, toluene, and trichlorofluoromethane (Freon 11). These compounds were

Mound Plant, ER Program B Building Solvent Storage Shed, FSP Appendix B
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‘ targeted based on the results of previous contaminant characterization efforts, including the analysis of
groundwater seeps and the study of underground storage tanks at the site. All soil vapor and
groundwater samples were analyzed in an on-site mobile laboratory for volatile organic compounds

- - - —(VOCs)-using U.S. EPA Method-8021. Peaks on the gas chromatograph curves showed the presence .
of additional solvent-type VOCs. Following the completion of the first 10-day field shift, the target
compound list was expanded to include 1,1,2-trichloro-1,2,2-flucroethane (Freon 113) and
tetrachloroethene which were the most prevalent of the additional VOCs detected based on interpretations
made by the field laboratory chemist.

All soil gas sampling was performed by driving five-foot sections of drill rod and steel points into the
subsurface and drawing soil vapor to a gas collection system mounted on a soil gas collection ri_g. After
at least three purge volumes had been evacuated, a sample cartridge c_omaining a three-layer carbon
sorption tube was attached and used to collect the soil gas sample.

During this investigation, most soil gas probes were installed using a truck-mounted hydraulic hammer.

A few locations required manual hammering due to rig access difficulty; however, all sample collection

activities were consistent and utilized the truck-mounted soil gas collection rig. Soil gas sampling depths
‘ varied according either to planned objectives or to probe penetration refusal which was frequently caused
; by shallow bedrock or the presence of buried rock/debris.

Quality control samples were collected and analyzed throughout the field effort to monitor VOC
interference, check data accuracy and instrument calibrations, and evaluate purging efficiencies. Prior
to each day's soil gas sampling, field blanks of the entire sampling apparatus were taken and analyzed
to check background contamination in the sampling system and cartridges. Duplicate soil gas samples
were collected from each sampling location. Duplicate analyses were performed on at least 10% of the
samples collected. For trip blanks, an unused sample cartridge was transported into the field with the
sampling equipment. The trip blank cariridge was handled in the same manner as a sample, but a
sample was not collected through this cartridge. The trip blank was returned to the laboratory with the
other samples and analyzed. For ambient blanks, a randomly selected sampling cartridge was analyzed
at the first daify location to detail interference from cartridges or the analytical system. |

The results of the soil gas samples collected in 1992 near the B Building Solvent Storage Shed are
presented on Table 2.1. and the locations can be found on Figure 2.3.

Mound Plant, ER Program B Building Solvent Storage Shed, FSP Appendix B
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Table 2.1. Soll Gas Sample Results: 1992

Sample Location | Freon 113 | Trans-12DCE | Cis-12DCE | 111TCA |TCE (ppb)| Toluene
|- Number-— | (ppb) {(ppb) - - | - -(PPb) | - (pPb) -} -...(pPb)_
E&OOOS 131,000 ) 247 40,800 - 34,780 53
1094-0005 83 13| 485 - 978 -
1097-0002 - - - - 6 8
1197-0002 - —_ - - 23 5
1198-0006 24 13 518 33 474 5
1199-0002 10,218 — 120 - 479 -
1201-0007 4,716 13 811 - 130 48
1201-1007" 5,895 - 612 - 117 43
1202-0002 6,419 66 2,499 9 1,921 3
1202-1002° 9,301 41 1,706 — 1,737 -
1203-0002 1,475 - 334 - 45 192
NOTES: 1. Duplicate of sample 1201-0007
2. Duplicate of sample 1202-0002
— Non detect at the Method Detection Limit
Mound Plant, ER Program B éuilding Solvent Storage Shed, FSP Appendix B
Draft Final May 1994 Page B8-6
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‘ 2.4. SUMMARY OF REMEDIAL ACTIVITIES

A soil_vapor extraction system will be installed to reduce the concentrations of the contaminants of
_ __ concem found in the B-Building Solvent Storage Shed area soils. During the remedial activities, ICF KE
and ETG will install up to five extraction wells and twelve injection wells. The injection wells will be used
to pump the air into the soils and the extraction well will be used to withdrawal the vapors.from the soils -
for treatment by carbon adsorption (see Figure 2.4 for the location of the proposed wells). A cap will be
placed over the area and covered with gravei to prevent the infiltration of rain and surface water and to
promote lateral air flows between the injection and withdrawal wells, A sample will be taken from each
boring to determine the total concentration of volatile organics in the soil and also to determine the grain

size of the soil.

Once the wells have been installed, the SVE system will be installed and operated for a 30 day pilot test.
After the pilot test, the system will be modified as needed and operated for 6 months according to the
operation and maintenance plan. If during the operational period any modifications need to be made to
the system in order to increase its efficiency, they will be made. Sometime during the 6 month operation
period, a review of the progress will be made to determine if SVE remediation should continue.

Table 2.2 describes the decision matrix used to determine the action that will be conducted for the B
Building Solvent Storage Shed area remediation. Once the pilot test is completed, decisions will be made
on the operétional performance of the system. Modifications will be documented in a revised Field

Sampling Plan,
Mound P]ant, ER Program B Building Solvent Storage Shed, FSP Appendix B
Draft Final May 1994 . Page B-8
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T "Probable -~ |Possible Devlation|-— —Possible ‘Monitoring
Conditions Contingencles Parameters to
Detect Deviation
— —
Duration less than 1 yr/$1M | more than 1 -get waiver midyear review
yr/$1M
Depth 5’ to bedrock deeper -sink wells deeper- | observe during
increase extraction | drilling
rate
shallower, therefore | -more wells observe during
decreasing radius | -use sealant on drilling, monitor
of influence surface radius of influence
during operation
Areal Extent | discrete but contamination -increased vacuum | monitor contribution
condensed outside radius of |-more wells of Building B VOC's
contamination influence -selectively excavate |to other areas
within influence of discrete areas of
well network contamination
Contaminants | VOC spills (no free | free product -excavate extraction rate of
' product) B contaminant
' concentration
no radionuclides | radionuclides monitoring during
well installation
Permeability |adequate to too low -more wells vacuum efficiency as
reduce -increase extraction |{system performs
concentration of rate
VOC’s -excavate
Vapors air emission within { higher than -enhance off-gas monitor emissions
allowable range allowable treatment system

Table 2.2, Conceptual Probable Conditions, Deviations, and Contlngency Plans for SVE at
Building B Solvent Storage Shed Area

Appendix B
Page B-9
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3. DATA QUALITY OBJECTIVES

3.1. SOIL SAMPLING

The objective for soil sampling is to determine the total concentration of VOC's present in the soils to be
remediated and to determine the grain size of the soil where the system will be installed. These samples
will be collected at 0-2 ft. below ground (bg), 4-6 ft. bg, and 8-10 ft. bg. Field headspace analysis will be
performed on the soil samples. The sample that has the highest concentration as a result of the field
headspace will be sent to the laboratory for analysis. A composite sample will also be collected from each
hole and sent to the laboratory for grain size analysis. This will help determine the correct amount of
vacuum that needs to be applied for the system to operaie efﬁcier;tly and achieve the targeted preliminary
remedial goal.

Field analyzed samples must be reasonably accurate if the objectives of this sampling are to be met. The
important QA/QC parameter for the data quality objective for the soil samples analyzed in the field will be
accuracy. Accuracy will be maintained by daily calibration of the field instruments.

Soil samples to be analyzed for volatile organics and grain size must be precise and accurate to meet
the objective of sampling for these constituents. Field duplicates and laboratory QA/QC samples will be
collected to monitor precision and accuracy. EPA developed methods will be used to help achieve the
best possible precision and accuracy.

3.2, SOIL VAPOR SAMPLING

Soil vapor samples will be collected from the five withdrawal wells, the twelve soil probes, from after the
carbon treatment process, and as a system composite. The objective of taking these samples is to
monitor the reduction of soil gas from the area. The important QA/QC parameters to meet this objective
is precision, accuracy, and quantitation limit. Field duplicates and laboratory QA/QC samples will be
collected to monitor precision and accuracy. In addition, an EPA developed method will be used to help
achieve low quantitation limits.

3.3. KNOCKOUT DRUM WATER SAMPLES

Knockout drum water samples will be analyzed by EG&G MAT to determine disposal requirements. The
important QA/QC parameter to meet this objective is methodology. The correct analytical methods should
be chosen to ensure that all regulated chemicals present in the sample are detected. EG&G MAT will use

Mound Plant, ER Program B Building Solvent Storage Shed, FSP Appendix B
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‘ a series of EPA methods for the analysis of this sample. Sampling and analytical methods used by
Mound are described in the Waste Management Sampling and Analysis Plan (EG&G, 1988).

. 34. ANALYTICAL PARAMETERS __ __

Soil samples will be analyzed for volatile organic compounds using EPA method 8240. Solil samples will
also be analyzed for grain size using ASTM method D422.

Air samples will be analyzed for volatile organic compounds. Air analysis will be conducted using the
protocol described in the *Compendium of Methods for the Determination of Toxic Organic Compounds
in Ambient Air, EPA-600/4-84-014, April 1984. The samples will be analyzed with a gas chromatograph
equipped with a photo ionization detector.

Knockout drum water samples will be analyzed by EG&G MAT using a series of EPA methods for the
analysis of this sample. Methods for volatiles, semivolatiles, pesticides/PCBs, and inorganics will be used
as necessary. Sampling and analytical methods used by Mound are described in the Waste Management
Sampling and Analysis Plan (EG&G, 1988).

Mound Plant, ER Program B Building Solvent Storage Shed, FSP Appendix B
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‘ 4. FIELD ACTIVITIES

4.1. EQUIPMENT AND SUPPLIES

Wells will be installed using a Bobcat skid steer loader fitted with a hydraulic auger power unit and 4.25
inch 1.D. hollow stem augers. Soil samples will be collected using split spoon samplers. Gravel placed
on the plastic site cover will be brought to the site using a dump truck. The gravel will be spread using
the Bobcat skid steer loader fitted with a front load bucket. Trenching, if necessary, will be performed by
a 580 Case backhoe. If concrete is cut, a walk-behind concrete saw will be used. Wells will be
constructed with 2 inch diameter Schedule 40 PVC pipe. The wells will be connected to the pump station
using 2 inch diameter Schedule 40 PVC pipe. All pipes will be connected using CamLock connectors.

Soil vapor probes will be driven to the desired depth using the Bobcat skid steer loader. Probes will be
connected to the surface using 0.25 inch O.D. tygon tubing. Vapor samples will be collected using Tedlar
bags connected to the sample ports or probes using 0.25 inch tygon tubing. Field analysis of worker
breathing zone space will be conducted using a PID, an aerosol detector, and a explosivity detector. .

‘ 4.2. DECONTAMINATION OF SOIL SAMPLING EQUIPMENT

Personnel and equipment will be decontaminated during the work effort to prevent cross contamination
of samples and |ocaiions, to protect field personnel, and to prevent the spread of contamination within
Mound Plant and off-plant. Personnel will be decontaminated as specified in the B Building Health and
Safety Plan before leaving the work area for breaks or at the end of the day. Equipment decontamination
will be according to Mound Plant ER Program SOP 1.6, General Equipment becontamination. Following
these decontamination procedures will minimize the possibility of spreading contamination.

4.3. SAMPLING LOCATIONS AND FREQUENCY

During the pilot study and the six month operation of the system, soil vapor samples will be collected.
Soil vapor samples will collected during the pilot test at the frequency shown in Table 4.1. to determine
the contaminant concentrations and the effect of the SVE on site soils. During the standard operation
of the SVE system, soil vapor samples will be collected bimonthly to determine the contaminant
concentrations and the effect of the SVE on site soils. Soil vapor samples will be collected from the

withdrawal wells and soil probes and analyzed for volatile organic compounds.

- During the pilot test and operational period, samples will be collected from the following sources: five (5)
withdrawal wells, one (1) system composite, one (1) after the carbon treatment and twelve (12) soil
Mound Plant, ER Program B Building Solvent Storage Shed, FSP ’ Appendix B
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probes. Table 4.1 details the frequency and source of air sample collection for the pilot test. Figure 4.1

shows the sample locations for the wells and probes.

_Table 4.1. Summary of Alr Samples for the Pilot Teat

Day of Pilot 7 SVE Composite After Carbon Soll Probe . Total
Well Samples Sample Sample Samples Samples

Day 1 - 15 min 5 1 1 12 19

Day 1 - 4 hour 5 1 0 0 6

Day 1 - 8 hour 5 1 0 0 6

Day 2 5 . 1 . 0 d- - 0. R - I

Day 8 5 1 (] 6 12

Day 15 5 1 0 0

Day 22 5 1 0 0

Day 30 5 1 1 6 13
Total Air Samples for Pilot 86

Soil samples will be collected while installing the wells at 0-2 ft. bg., 4-6 ft. bg, and 8-10 ft. bg. Field
headspace analysis will be performed on the soil samples from each well. The sample that has the
highest concentration as a result of the field headspace will be sent to the laboratory for analysis of
volatile organic compounds. A composite sample will also be collected from each hole and sent to the
laboratory for grain size analysis. Sample locations are shown on Figure 4.1. At the end of the
remediation, a confirmational soil sample will be collected from the area of highest preremediation
concentrations of the chemicals of concern. This sample will be used to judge the effectiveness of the
remediation.

In addition to the samples, the SVE pump system gauges will be monitored to record soil atmospheric
pressures, well vacuum, blower and pump temperatures and air flow rates. System gauges will be
monitored during the pilot test and the bimonthly maintenance. System Data will be recorded on the Site
Visit Checklist discussed in Appendix C, Operations and Maintenance Plan.

4.4. FIELD DATA REDUCTION, VALIDATION, TRACKING AND RECORD KEEPING

All sampling activities will be recorded in a bound field notebook. Entries will be dated, legible, written
in permanent ink, and contain accurate and complete documentation of all project activities. Language
will be factual and objective. Legible corrections, which will be single lines through the error, will be

Mound Plant, ER Program B Building Solvent Storage Shed, FSP Appendix B8

Draft Final May 1994 Page B-14
41752-340



‘ signed or initialed and dated by the person making the correction. Each page shall be initialled by the
logger. Entries shall include:

1. Project name; address, and site identification number =
2. Date(s)

3. General description of weather conditions

4. Name of all field personnel involved in the field activity

5. Chronological description of all field activity

6. References t0 appropriate field logs for details of each activity performed’ (e.g., reference

sample information form for details of all samples collected that day), Test Equipment and
Calibration Log, and the Health and Safety Plan

7. All variances from approved SOPs in the Implementation Plan, Sampling and Analysis Plan,
or the Heaith and Safety Plan. It should also include the name of the person who gave
approval for the variance.

8. All visitors to the site
. 9. Pertinent phone calls/meetings
10. Duplicate, background, and blank sample methods, ID numbers, and locations

11. Signature of field supervisor

SVE pump system data will be recorded on the Site Visit Checklist discussed in Appendix C, Operations
and Maintenance Plan.

4.5 FIELD QA/QC SAMPLES

4.5.1. Pllot Test Samples

QA/QC samples will be obtained during the pilot test operation of the soil vapor extraction system.

Duplicates will be obtained on each day of sampling at a rate of one per twenty samples. Duplicates will

be collected in series from one sample location. The location chosen will be from an area expected to

contain elevated concentrations of the contaminants of concern. Duplicates will be collected to monitor

sampling precision. An ambient air blank will be obtained on the first day of sampling to monitor for

atmospheric contamination. On each day of sampling, one sample will be designated the laboratory
. QA/QC sample to monitor laboratory precision and accuracy. Soil vapor QA/QC samples to be collected
' are summarized in Table 4.2. ‘ -

Mound Plant, ER Program B Building Solvent Storage Shed, FSP Appendix B
Draft Final ) May 1994 Page B-16
41752-34.D .



Table 4.2. Soil Vapor QA/QC Samples

Day of Pilot Duplicates Blank Lab QA Sample

R Day1 - —
Day2

Day 8

Day 15

Day 22

Day 30

1

Ol EFON e P O Y
oOjoJOojOo|O|=

1
1
1
1

QA/QC samples for the soil samples will include an equipment rinsate blank and a laboratory QA/QC
sample. The equipment rinsate blank will be collected each day that soil samples are obtained. Samples
will be designated the laboratory QA/QC samples at a frequency of one per twenty samples.

4.5.2. Operation And Maintenance Samples

Duplicate soil vapor samples will be collected during each bimonthly sample event conducted during the
operation and maintenance phase of the remedial action. Duplicate samples will be used to monitor
sampling precision. One sample will be designated the laboratory QA/QC to monitor analytical precision
and accuracy. At the end of operation, duplicate remediation confirmation soil samples will be collected
to assess the success of the remediation and the precision of the sampling.

4.6. CONTAINERS, PRESERVATION, AND HOLDING TIMES

Soil samples will be collected in glass sample jars, placed in coolers, and kept on ice during shipment.
Soil samples will be extracted within 7 days of collection and analyzed with 28 days. Soil vapor samples
will be collected in Tedlar bags, boxed and shipped overnight to the ETG laboratory. All soil vapor
samples will be analyzed within 24 hours of collections aithough the actual hoiding time is 3 days.
Table 4.3 summarizes the sample collection requirements.

4.7. CHAIN-OF-CUSTODY PROCEDURES

Chain-of-custody forms will be filled out for all samples collected and will be submitted to the appropriate
laboratory. Soil samples will be shipped to the laboratory using the laboratories chain of custody forms.
Soil vapor samples and soil grain size samples will bé sent using ETG chain of custody forms.
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Table 4.3. Sample Collection Requirements

Matrix Analytical Parameter Sample Sample Container Preservative Holding Time
Method Volume i
Soil SW 8240 Volatile Organics in Soil | 250 grams | Glass, Teflon lined lid | Chill to 4°C 14 days extraction;
40 days analysis
Soil Vapor |EPA 600 Volatile Organics in Air |1 liter Tedlar Bag Store in Dark |3 days
Soil ASTM D4222 |Grain Size of Soil 250 grams | Glass, Teflon lined lid | Chill to 4°C None
:
| i
i ?
i |
l t
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All forms will contain information on the sample identification number, analytical method to be used,

holding times, and sample contact personnel. The sample preservation method will also be noted.

_ Whenever tne_'samples_are transferred from one person to another, the chain of custody will be ﬂsi,gried o

by the person receiving the samples. One copy of the chain of custody will be retained at the time of
sample collection to be stored in the project QA/QC files. Another copy will be delivered with the sample
results.

4.8. SAMPLE COLLECTION

A total of 36 soil samrp‘IAé;s_will be collectéd. three from each borehole. Of these 36, 12 will be sent for
analysis. The determination of which samples will be sent for analysis will be conducted in the field. The
three samples will be analyzed for headspace volatile organics. The headspace samples will be analyzed
with a PID and the one with the highest concentration for each borehole will be the sample that is sent
for analysis. The remaining soil samples will be composited for grain size analysis. A total of 12 grain
size samples will be collected. Samples colleéted for off-site analysis will be screened by a Mound Health
Physist in the field and in the laboratory.

During the pilot test and the six month operation of the system, soil vapor samples will be collected in
Tedlar bags from each extraction well and the process air stream. These Tedlar bags will be sent to a

laboratory for analysis by a gas chromatograph (GC) equipped with a PID.

4.8.1. Worker Breathing Zone Samples

Worker breathing zone air will be monitored during contraction activities using a portable photoionization
detector (PID) fitted with an 11.7eV lamp. The breathing zone air will also be analyzed for dust levels
using a Miniram aerosol detector. In addition, the air will be monitored for flammability with a explosivity
meter. The air will be monitored for elevated levels of volatile organic compounds, contaminated dust

particles, and flammability to protect worker health and safety.

4.8.2. Headspace Soll Sémples

Headspace field analysis will be perfdrmed by filling a sample jar halfway with a soil sample. The jar will
be covered with aluminum foil and the lid. The jar will be heated to volatilize the organic compounds.
The jar lid will be removed and the foil punctured. The headspace will then be analyzed using a portable
PID fitted with a 11.7 eV lamp.
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4.8.3. Process Air Stream and Pressure Probe Samgles

Soil vapor samples will be collected in Tedlar bags. An air sample pump will used to purge each bag
_ three times. The bags will then be connected to the sample ports and collected by the pressure
differential between the bag and the sample. Bags will not be completely filled to prevent rupturing and
will be kept out of direct sunlight to prevent degradation. . -

4.8.4. Wastewater Samples

Wastewater samples will be collected from the knockout drum located on the-discharge line from the
knockout tank pump. The sample will be collected using a bailer. These samples will be collected into
40 ml. vials for analysis by EG&G MAT to determine the disposal method. Samples will be preserved by

- EG&G MAT according to SOP 1.4. Sampling and analytical methods used by Mound are described in
the Waste -Management Sampling and Analysis Plan (EG&G, 1988).

4.8.5. Soll Samples

Soil samples will be collected using a split spoon sampler. The samples will then be placed a glass
sample jars and stored on ice. Samples will be collected for analysis of the contaminants of concern and

grain size.
4.9 SAMPLE IDENTIFICATION

Samples will be labeled using the sample identification system developed by the Mound Plant ER Program
as described in SOP 1.3. The following presents a summary of the sample identification system.

Each sample will be assigned a unique sample identification number (SIDN) based on the operable unit,
location, and depth. The SIDN will use the format:

M2XX-LLLL-SSSSS
where:

M2XX = M2 refers to Mound Facility, Operable Unit 2. The second two digits refers to the type
of investigation.

X1 = Surface and Subsurface Soil Investigation

X2 = Hillside Seep Investigation
Mound Plant, ER Program B Building Solvent Storage Shed, FSP Appendix B
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. ‘ X3 =  Groundwater Investigation
., X4 = Soil gas Investigation
LLLL = The sample matrix and location. The first digit is used for the sample matrix and the last
. __three the location.
1LLL = Soil Samples A
2lLL = Sediment and Sludge Samples
3LLL = Water Samples
" 4ULL = Soil Gas Samples
sl = Material Samples

LO00 = Sample Location
SSSSS = The panicuié} sample type and descripti\ie_infonnation about the sample location.
0SSSS = Matrix Sample (Original Sample)
18SSS = Duplicate Sample
2SS8SS = Trip Blank
3SSSS = Blank
4SSSS = Laboratory QA/QC Sample

S0000 = Descriptive Information such as depth

For example, for the B Building Solvent Storage Shed Area, a sample identified as M2X4-4001-00006
would be the matrix (standard) soil vapor sample obtained at location #1 of Mound Operable Unit 2 at
a depth of 6 feet (M = Mound, 2 = OU2, X4 = Soil Gas, 4 = Sail Vapor, 001 = Location 1, 0 = Matrix
sample, 0006 = 6 ft.).

4.10. SAMPLE SHIPMENT AND PACKAGING

The procedures for sample packaging and shipping listed below will be followed to ensure that samples
are intact when they arrive at the designated laboratory.

4.10.1. Soil Samples

1. Place the sample jars in the cooler with bubble pack around each jar.

2. Place the protected sample jars in the ice chest and add double bagged ice or blue ice
maintain the proper temperature inside the ice chest. Additional ice may be added as
necessary to maintain the temperature at 4 degrees Centigrade.

. 3. Fill empty spaces in the ice chest with either pelaspan (styrofoam popcorn), bubble wrap, or
vermiculite. ’
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‘ 4. Enclose the chain of custody (COC) form in the ice chest by placing it in a plastic zip-lock
bag and taping the bag to the inside of the ice chest lid with strapping tape.

5. Seal the ice chest shut with strapping tape. Place custody seals to the front and back lid of
the ice chest. Cover custody seals with clear tape.

6. Ship ice chest to the laboratory via Express Overnight Delivery as soon as possible. If
samples are shipped on Fnday, arrangements must be made with the laboratory for Saturday

receipt.

4.10.2. Soil Vapor Samples

1. Place Tedlar bags in a cardboard box

2. Fill the empty space of the box with bubble wrap or pelespan

3. Enclose the chain of custody form by placing it in a plastic zup-lock bag and taping the bag
to the inside of the ice chest lid with strapping tape.

4. Seal the box with strapping tape and custody seals. Cover custody seals with clear tape.

5. Ship the box to the ETG laboratory via Express Overnight delivery as soon as possible. If
samples are shipped on Friday, arrangements must be made with the laboratory for Saturday
receipt.

No other samples will be shipped off-site. Samples collected on-site will be stored in coolers and sealed

with custody seals and transferred under chain of custody.
4.11. DISPOSAL OF INVESTIGATIVE-DERIVED MATERIALS

Contaminated materials will be placed in drums provided by EG&G MAT and moved to the staging area
for disposal at a latter time. All drums will be labeled showing the date filled and the source of material.
The procedures for the disposal of investigative-derived material can be found in Appendix 1 of this Field
Sampling Plan as SOP 1.15.
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. 5. ANALYTICAL METHODS AND PROCEDURES

5.1. WORKER BREATHING ZONE SAMPLES

Worker breathing zone samples will be_analyzed 7for volatile organic compounds and dust using a PID
fitted with an 11.7 eV famp and a Miniram aerosol detector respectively. These methods will provide real
time results to protect worker health. Air flammability will be measured with an explosivity monitor to
protect worker safety. The PID will be operated following the manufacturer’s instructions and SOP 6.2,
The Miniram and the explosivity meter will be operated following the manufacturer’s instructions and SOPs
1.12 and 6.1 respectively.

5.2. HEADSPACE SOIL SAMPLES

Soil headspace samples will be analyzed for volatile organic compounds using a PID fitted with an 11.7

eV lamp. This method will provide real time results for choosing the sample with the highest concentration

of volatile organics. Aluminum foil will be placed over the jar and then the jar will be capped. The jar will

be heated, the lid removed, and the PID probe will be used to puncture the foil and obtain a reading. The
‘ PID will be operated following the manufacturers instructions and SOP 6.2.

5.3. PROCESS AIR AND SOIL VAPOR SAMPLES

Soil vapor and process air-analysis will be conducted using the method for volatile organics described
in *Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air*, EPA-
600/4-84-014, April 1984. The samples will be analyzed with a gas chromatograph equipped with a
photoionization detector.

5.4. WASTEWATER SAMPLES (FROM KNOCKOUT DRUM)

Water samples from the knockout drum well be analyzed by EG&G MAT for volatiles, semivolatiles,
pesticides/PCBs, and inorganics as necessary for proper disposal of the water. EPA developed methods
will be selected by Mound as appropriate.

5.5. SOIL SAMPLES

. Soil samples will be analyzed for volatile organic compounds using EPA method 8240. Soil samples will
also be analyzed for grain size using ASTM method D4222.
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6. DATA QUALITY MANAGEMENT DELIVERABLES

Quality assurance reports to management will consist of prior notification of activities and reports on
memoranda documenting data assessment activities, results of datavalidations, audits, nonconformanceAsﬂ,' o
corrective actions, and quality notices. The management hierarchy receiving some or all of the reports
will include DOE DAO (the RPM), the EG&G MAT Manager of Environmental Restoration, the DOE AL
Program Manager, and the DOE RI/FS contractor project manager. Reports may be distributed to RI/FS
subcontractors at the discretion of the DOE RPM and the RI/FS contractor project manager.

Prior notification of all quality assurance activities will be provided to all managers through the vehicle of
monthly progress reports that also contain information about all B Building Solvent Storage Shed Area
activities, and through special trip notices that notify managers of contractor and subcontractor travel.
Monthly progress reports will routinely discuss upcoming activities, including field work and scheduled
audits. Any of the managers listed above may use the notification to identify the need for, and schedule
quality assurance audits in connection with, scheduled field work.

Monthly reports will also describe the progress, the completion, and sometimes the resuits of quality
assurance activities. Descriptions of the completion of activities will serve as notice to all managers of the
availability of quality assurance reports. Results of quality assurance activities may be summarized for
inclusion in monthly reports. Each quality assurance activity shall be documented in a report separate

from any summary or description included in the monthly progress repont.

Analytical reports from the laboratory will contain information on sample resuits, QA/QC results, calibration,
and quantitation limits. Raw data will also be supplied. This information will be provided for data
validation. Data validation, conducted according to EPA guidelines, will be performed to verify that the
data meet the objectives of the project. |
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‘ APPENDIX 1
: STANDARD OPERATING PROCEDURES

SOP 1.1 General Instructions for Field Personnel
———__._SOP13 __Sample Control and Documentaton
SOP 1.4 Sample Containers and Preservation T
SOP 1.5 Guide to Handling, Packaging, and Shipping of Samples
SOP 1.6 General Equipment Decontamination

SOP 1.12 Air Particulate Sampling with a Real-Time Personal Monitor
SOP 1.15 Guide to Management of Investigation-Derived Wastes

SOP 3.1 Water Level Measurements

SOP 4.1 Soil Boring

SOP 4.1.1 Addendum to SOP 4.1

SOP 4.3 Monitoring Well Installation
SOP 4.4 Monitoring Well Development

SOP 5.1 Soil and Rock Borehole Logging and Sampling

SOP 53 Subsurface Solid Sampling With Hand Auger and Thin-Wall Sampler

SOP 5.4 General Soil Gas Sampling and Field Chemical Analysis

SOP 6.1 Health and Safety Monitoring of Combustible Gas Levels

SOP 6.2 Health and Safety Monitoring or Organic Vapors with a Photoionization Detector

‘ ® Source: Mound Plant ER Program SOPs, Weston
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STANDARD OPERATING PROCEDURE 1.5

GUIDE TO THE HANDLING, PACKAGING, AND SHIPPING OF SAMPLES

1. PURPOSE

To provide a general guide for packaging and shipping samples of environmental and hazardous
materials to the laboratory. In addition, instructions are provided to select the correct category for
packaging and shipping samples of unknown contents.

2. DISCUSSION

The Field Sampling Plan (FSP) or Work Plan (WP) provides information conceming the scope and
detalls of a specific operation. Refer to the FSP or WP for the type of samples to be collected and
the destination for the samples. This SOP describes the procedures used by the ER Program
technical assistance subcontractor when handling, packaging, and shipping samples. Other
procedures or requirements used by Installation subcontractars must conform to this SOP. The

' transportation of samples must protect the integrity of the sample and prevent any detrimental
effects from the potentially hazardous nature of the samples.

Samples collected at a site are classified as environmental or hazardous material samples. In
general, environmental samples are collected from streams, farm ponds, small lakes, wells, and
offsite solis that are not expected to be contaminated with hazardous materials. Samples of onsite
soils or water and materials collected from drums, bulk storage tanks, obviously contaminated
ponds, impoundments, lagoons, pools, and leachates from hazardous waste sites are considered
samples of hazardous materials. A distinction must be made between the two types of samples for

two reasons.

1. .  The appropriate Department of Transportation (DOT) or Intermnational Air Transport
Association (IATA) procedures for the transportation of samples must be
determined. If there is any doubt, a sample should be considered hazardous and

shipped accordingty.
2. The health and safety of laboratory personnel receiving samples must be protected.

Special precautions are used at iaboratories when samples that are not
environmental are received.
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B Hazardous matertals defmed by the transponatuon regulauons contained in 49 CFR (Subchapter.C,
Pant 171) or the current edmon of IATA regulatlons for dangerous goods (Sections 3 and 4) should

be shtpped only by the method of transponau‘on specmed m these rei;ulatnons ,__Ovemlght
shupments by _air (Federal Express fo; ' gxa.;nple) are govemed by the I(ATA regulatlons
Transportation of hazardous materials exclusively by surface route is governed by the requ:rements
"~ of 49 CFR. This operating practice ensures compliance with the appropriate regulations and at times
' };ouires the implementation of packaging instructions that are more conservative and stringent than
those required by regulation. Employees should be aware that regulatory bodies with jurisdiction
have the authority to levy substantial fines and penalties to violators. Failure on the part of any
employee to follow the requirements of these procedures is cause for disciplinary action, including

discharge.

This SOP provides general guidance for packaging, marking, labeling, and shipping samples of
environmental and hazardous materials and should not be misconstrued as the equivalent of or
replacement for the DOT or IATA regulations. When shipping any potentially hazardous samples,
the DOT regulations (49 CFR 171-178) and IATA regulations must be followed. This SOP should . .

be used In co i [ATA regulations and advice from the freight carrier to ensure

that all regulations goveming transportation are being followed.

Any questions about the instructions for shipping environmental samples or hazardous materials in
this SOP should be directed to the subcontractor’s health and safety officer, who provides technical

assistance to the ER Program.
- 3. PROCEDURES
3.1. Associated Procedures

Before every operation, SOPs 1.1-1.10 must be reviewed. These SOPs contain information on the
performance of field activities. They should be consuited for specific information on equipment and
supplies; sample collection, preservation, packaging, and shipping; decontamination procedures;
and documentation requirements. Procedures directly associated with this SOPare listed below.

SOP No. SOP Title

1.1 General Instructions for Field Personnel
1.3 Sample Control and Documentation
14 Sample Containers and Preservation
1.6 General Equipment Decontamination
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3.2. Preparation

S-—--3210ffice ~—- o ——— - - -

A Review the FSP or WP and SOPs listed in Section 3.1.

B. Coordinate schedules/actions with the installation staff.

C. Obtain appropriate permission for property access.

D. Notify the analytical laboratory of sampie types, the number of samples, and the
approximate arrival date.

E. Contact the carrier that will transport samples to obtain information on regulations
and specifications. -

3.3.2. Documentation

A QObtain a logbook from the QA officer.

Obtain a sufficient number of the appropriate ER Program data collection forms

(see INDEX TO SOPs).

C. Consult the ER Program data administrator for a current list of information
management codes, location (Ds, and sample numbers used in the compietion of

data forms.

3.3. Operation

Procedures for shipping samples under DOT and IATA regulations are provided in Appendixes 5.1
through 5.4." The following step-by-step procedure wil ensure that all applicable requirements for
dassifying, packing, marking, labeling, and documenting samples can be met.

A Determine the cormrect techniml name or composition of substances that 'might be

of the IATA Regufations for Dangerous Goods cantains a list of the sUbSTaNcE

‘cannot be transporied by air._

8. All samples must be transported by cargo aircraft or land transport. See
Appendixes 5.1 through 5.4 for the appropriate DOT and IATA requirements.

C. Consuit the DOT or IATA references to select the appropriate shipping container

and packmgm!end“

D. Prepare the consignment according to relevant requirements.

E. Ensure that all appropriate markings are printed on the packages and labels are
attached.

F. Make any approph'ate advance arrangements with the carrier and obtain current

information about regutations and specifications that might affect the shipment.
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3.4.1.

34.2
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Prepare the cargo airbill, complete, and sign the appropriate declarations for
transporting dangerous goods.

Deliver the shipment to the local office of the freight carrier or arrange for a pickup
at the site. Do not seal the container until the freight mmer is satisfied that the
intemal packaging meets all applicable regulations.

Ensure that all chain-of-custody procedures are observed. The copy of the blll of
lading form will be retained as evidence of the chain-of-custody transfer. .

Postoperation

Field

A.

When transfetring the samples, have the transferee sign and record the date and
time on the Custody Transfer Record/Lab Work Request form (see SOP 1.3,
Sample Control and Documentation). Custody transfers made to a sample
custodian in the field should account for each sample, although samples may be
transferred as a group. Every person who takes custody should fill in the
appropriate section of the Custody Transfer Record/Lab Work Request form.
Minimize the time of possession.

The field custodian is responsible for properly packaging and dispatching samples
to the appropriate laboratory. This responsibility includes completing, dating, and
signing the appropriate portion of the Custody Transfer Record /Lab Work Request
form. When samples of hazardous materials are shipped to a laboratory, provide
advance naotice.

Verify tﬁat all sample bottles have been correctly identified and labels include
necessary information (for example, focation, time, and date).

Documentation

Complete logbobk entries, verify the accuracy of entries, and sign/initial all pages.

As in any other activity that may be used to support litigation, regulatory agencies
must be able to provide the chain of possession and custody of any samples that
are offered for evidence or that form the basis of analytical test results introduced
as evidence. Written procedures must be available and followed whenever samples
for evidence are collected, transferred, stored, analyzed, or destroyed. The primary
objective of these procedures is to create an accurate, written record that can be
used to trace the possession and handling of the sample from the moment of its
collection through analysis and the introduction as evidence.

A sample is in someone’s custody under any of the conditions listed below.

- ltis in one’s actual possession.
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- Itis in one's view (after being in one’'s physical possession).

- Itis one's physical possession and then locked up so that no one can tam-
per with it.

- ltis kept in a secured area that is restricted to only authorized personnel.

C. Send all packages to the laboratory with the Custody Transfer Record/Lab Work
Request form and other pertinent forms. Retain a copy of these forms at the origi-
nating office (either carbon or photocopy). Register mailed packages with a return
receipt requested. For packages sent by common carrier, retain receipts as part
of the permanent chain-of-custody documentation. Pack samples to eliminate the
possibllity of breakage during shipment. Seal or lock. the. package so that any
tampering can be readily detected.

D. Additional guidelines for chain of custody, a sample of the form, and instructions
for completing the Custody Transfer Record/Lab Work Request form are included
in SOP 1.3, Sample Control and Documentation. .

A Deliver original forms and fogbooks to the site manager for technical review.
He/she will review, sign forms, and transmit to the document control officer (copies
to the files) for eventual delivery to the Department of Energy.

B. Contact the analytical laboratory to ensure that samples arrived safely and
instructions for sampie analyses are clearly understood.

4. SOURCES

Internationat Air Transpaort Association. 1993. Dangerous Goods Regulations. January 1933.
Montreal, Quebec, Canada.

CFR 49. 1985. Code of Federal Regulations, Title 49, U.S. Department of Transportation,
Parts 100-199. November 1, 1985. Washington, D.C.: U.S. Government Printing

Office.
5. APPENDIXES

5.1 Environmental Samples
5.2 Samples of Hazardous and Radioactive Materials ,
5.3 Transportation of Unknown Hazardous Materials by 49 CFR

5.4 Transportation of Unknown Hazardous Materials by IATA
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APPENDIX 5.1
ENVIRONMENTAL SAMPLES

A. Environmental Samples

Environmental samples which are expected to contain only small quantities of contaminants
may be shipped as excepted quantities under IATA. Excepted quantity limitations are
defined in Section 2.7 of the IATA Regulations for Dangerous Goods. The following
procedure for shipping-environmental samples is based on the samples meeting the IATA
restrictions. ' T

B. Packaging

Before any samples are plaoed In their final shipping containers, the exterior of the ‘aample
containers should be wiped clean with a damp cloth. Environmental samples must then be
packaged according to the following procedures. '

1. Place sample container, propery fabeled and with a chain-of-custody seal on a
sealed fid, into a polyethylene bag and seal the bag.

2. Place sample in a fiberboard container approved by the Department of
Transportation (DOT) or picnic cooler.

3. Pack container with enough noncombustiﬂe. absorbent cushioning material to
minimize the possibliity of breakage and absorb any materials that may have leaked
from the sample jars. Vermiculite is recommended.

4. If there are muitiple samples, be sure there is sufficient cushioning material between
the sample containers (each in its individual polyethylene bag) to prevent breakage
from dropping or severe shock.

5. Sealed bags of ice are packed with the samples to obtain 4°C.

6. Tape a sealed plastic bag containing the completed chain-of-custody form to the

inside of the shipping container lid.
7. Seal outside container with duct tape or strapping tape.

8. On each side of the shipping container, place a signed chain-of-custody seal at the
junction between the shipping container and lid.
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I APPENDIX 5.1, Continued
ENVIRONMENTAL SAMPLES

“= 7 7°C. T Marking/Labeling

Sample containers must have a completed sample identification tag (see SOP 1.3, Sample
Control and Documentation), and the outside container must be marked Environmental
Sample. The appropriate side of the container must be marked This End Up, and arrow
labels should be used accordingly. Affix a “Excepted Quantities® Labe! for samples shipped
by air on the outside container (fiberboard box or cooler). No DOT placards or labeling are
required. Assure that all sample containers are labeled identically to labels on the shipping
container.

D. Shipping Papers

No DOT or Intemational Air Transport Association (IATA) shipping papers are requiréd for
envirohmental samples.

E. Transportation

I There are no DOT or IATA restrictions on the mode of transportation for environmental
samples. An overnight carrier is required.

F. Additional Guidelines for Water Samples

Additional guidelines for the shipment of water samples is given in the TEGD. These
include the following activities.

1. When the samples are placed in the shipping cooler, record the intemal
temperature of the cooler on the chain-of-custody form.

2 Make sure that signed and dated chain-of-custody seals are present on the cap of
each individual sample container and on the lid of the shipping cooler.

3. The intemal temperature of the shipping container will be measured using a
laboratory grade thermometer upon opening the cooler at the contracted
laboratory.
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APPENDIX 5.2
SAMPLES OF HAZARDOUS AND RADIOACTIVE MATERIALS

A Samples of Hazardous Material

Samples that are not environmental samples or samples known or expected to contain
~ hazardous substances must be considered samples of hazardous material and transported

according to the following requirements.

if the hazardous material in the sample s known or can be accurately identified, it is
packaged, marked, tabeled, and shipped according to the specific instructions for that
material described in the Department of Transportation Hazardous Materials Table (49 CFR
72.101) or the latest edition of the Intemational Alr Transport Assoclation Dangerous Goods

Regulations.
8. Samples of Radioactive Materials

Samples eorxtaln!ng greater than 70 KBq/Kg (2000 pCi/g) of any radionuclide are
considered radioactive materials by DOT (49 CFR 173.403y) and IATA, Section 6. If the
material Is transported by air, then the IATA nies must be followed. Otherwise the DOT

regutations must be followed. R podoncdn OwIA

If shipping samples by ground, then Table V.1 summarizes the shipping categories and
“concentration fimits for several radionuclides commonly encouritered during investigations.

The labeling and packaging requirements for these categories gre given in 49 CFR 172

pagggzﬁﬁ
»P If shipping radioactive samples by air, then the directions below may be followed. A fiow
V chart, figure 1, describes the of selecting and shipping containers. -
N fgue 1. procee o
\\\_—/
1) Decide whether the samples are radioactive. If the activity is less than 2000 pCi/g,
then no special radiological handling is required. If the activity is greater than 2000
pCl/g, then check 6.0.3 forbidden radiocactive materials. If the samples are not
forbidden, continue preparing the samples of shipping. If the samples are
forbidden call the project Regional Safety Officer (RSO).
2) - Determine whether the sample can be shipped as a excepted quantity. Note: in
the radiological section, an excepted quantity is equivalent to limited quantity
Mound Pland ER Program SOPs Revision 2 SOP 15
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APPENDIX 5.2, Continued

if only one radionuclide is known to be present, then compare the sample activity to a
__modified A, value. The A, value for a specific isotope-can-be-found-in Table 6.1.B. in the
"IATA regutations. The A, value is then modified by a factor before comparing the value to -~ -
for classification as an excepted quantity. The factor for soll samples
is 10™ and for water sample is 10™. For example, given a soil sample containing Plutonium
- 237 with an activity of 1 Ci, an A, value of 500, and a modification factor of 10°, the

sample could not be shipped as an excepted quantity.
1 Ci < (107)(500 Ci)

1Ci<05 not true, Sample can't be
shipped as exempt

i the sample activity was equal or less than the modified A, value, the sample would be
shipped and labeled as an excepted quantity, section 6.2.1. Shipmert as excepted quantity
requires the inside container to be labeled radicactive and the shipping paper to be marked
as Indicated in section 6.7.3.a.

if more than one radionuclide is known to be present in the sample, then the activity of
each nuclide s divided by a modified A, value and summed. if the sum is less than one,

then the sample can be shipped as an excepted quantity. The formuta for determining -

mmemisanmmedqmnmy&.MBﬂ)lsﬁwnudﬁeaMhm
. sample, F is the
B(@)
e
FA) O

modification factor(10™ for water or 10 for soil), and A, is the value obtained from Table
6.1.8. For example, given a soil sample known 10 contain Barium-133 with an activity of
0.05 Ci and iron-55 with an activity of 0.2 Cl, the calculation to determine whether it is an

excepted quantity

1> .05 + 0.2
(10°)(80) (103)(1000)

1> 0.05 + 0.2

0.08 1
1>0625 +02
1>0825 true, therefore ship as an
excepted quantity. See section
6.2.1.

Note: The activity used to determine whether a sample is shipped as an excepted quantity
is based on activity per shipping unit. In other words, if five samples are shipped in

. a cooler, then the total activity of the five samples is compared to the modified A,
value.
Mound Pland ER Program SOPs Revision 2 SOP 15
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APPENDIX 5.2, Continued

3) Determine whether the sample be shipped in a Type A package. The same comparison
process described for evaluating whether a sample is an excepted quantity is followed
except the modification factor is not used. If the material meets the requirements for a Type
A package, see section 6.2.3. Marking and labeling as per 6.3 and 6.4. )

For example, given a water sample containing only lfon-55 with an activity of 10 Ci. The
activity is compared to the A, value of 1000 CL

B() < A®)
10 < 1000 Since 10 is less than 1000, the Type A
A package is acceptable.
If muitiple radionuclides are present, then the formuta:
8@
-
A(i) <1

Is used to determine whether a Type A package is appropriate. The sum must be less than
1 to use a Type A package. For example, if a soll sample contains Mercury -197 with an
activity of 10 Ci and A, value of 200 Ci and lodine -123 with an activity of 90 Ci and an A,

value of 100 Cl, then

B()
)X -
Ai) <1
10 +_90 <1
200 100
005+ 90 <1
095 < 1 True, Type A package is

acceptable.

If shipping samples in a Type A package, inform the project RSO and check whether the laboratory

is permitted to receive samples with the screened level of activity. If samples cannot be shipped

in Type A package, call the project RSO. Samples with activities to great to ship as Type A, require
. very special handling and are not discussed in the SOP.

Mound Pland ER Program SOPs Revision 2 SOP 15
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Radionudlide
Tritium in water

TABLE V.1

49 CFR

Reference

49 CFR 173.403(y)

49 CFR 173.423

49 CFR 173.403(n)

Plutonium-238 in soll or other solids

49 CFR 173.403(y)
49 CFR 173.403
49 CFR 173.423

49 CFR 173.403(n)
49 CFR 173.435

Thorium-232 soil or other solids

49 CFR 173.403(y)

49 CFR 173.403
49 CFR 173.435

Thorium-230 in soil or other solids

49 CFR 173.403(y)
49 CFR 173.403
49 CFR 173.423

49 CFR 173.403(n)
49 CFR 173.435

Concentration Total Quantity

<2,4CifL
2 uCi/L to
1 x 10° uCi/L

1 x 10° 4Ci/L to
§ x 10° uCi/L

0.002 xCi/g
0.002 £Ci/g to
0.1 4Cifg

0.002 .Ci/g to
0.1 »Ci/g

<0.002 xCi/g

0.002 uCi/g to
300 xCi/g

<0.002 i Ci/q
0.002 £Ci/g to
0.1 .Ci/g

0.002 4Ci/g to
0.1 Ci/g

RADIOACTIVE SAMPLE SHIPMENT REQUIREMENTS

NA
<1,000 Ci/
package.

<1,000 Ci/
package

NA

<30 pCl/
package

30 uCito
3,000 Ci/
package

NA

Unlimited

NA

<30 uCi/
package

30 uCi to
3.000 uCi/
package

*The package refers to the shipment cooler (not the sample jars).
DOT - U.S. Department of Transportation

NA - not applicable

LSA - low-specific activity

Mound Pland ER Program SOPs

Draft

Revision 2

January 1993

DOT Class

Environmental

UN2910
(Uimited
quantity)

UN2912

- @sA)

UN2910
(Umited
quantity)

UN2912
LsA)

Environmental

UN2910
(Limited
quantity)

Environmental

UN2910
(Limited
quantity)

UN2912

(LSA)
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APPENDIX 5.3

TRANSPORTATION OF UNKNOWN HAZARDOUS MATERIALS BY 49 CFR

A.

Mound Ptand ER Program SOPs Revision 2

Draft

Transportation of Unknown Hazardous Materials by 49 CFR

1. For samples of hazardous substances of unknown content that will be shipped by
surface camier under 49 CFR Transportation Reguiations, the appropriate
transportation category is selected through a process of elimination using the
Department of Transportation (DOT) Hazardous Materials Classification system.
While it is probable that most unknown samples of hazardous material shipped by
field personnel will not contain radioactive materials- or Poison A materials, it is
essential for the following gradient hlerarchy to be considered. - -

2. If radiation survey instruments demonstrate (or reasonable probabiity exists) that

the unknown hazardous sample is radioactive, the appropriate DOT shipping
regulations for radioactive material must be followed, Contact the subcontractor's
health and safety officer for ER Program technical assistance for specific details.

3. . If radioactive material is eliminated, the sample must then be considered to contain

Poison A materials. DOT defines Polson A as an extremely dangerous, polsonous
gas or a gas or liquid of the nature that a very smalil amount of gas (or vapor of the
liquid) will be dangerous to fife. Most Polson A materials are gases and would not
"be found in glass or drumdike contalners. All samples taken from closed
containers do not have to be shipped as Polson As. Based upon information

. available, judgment must be made as to whether a sample from a closed container
is a Polson A. For specific instructions on the proper procedures for shipping
Polson A, contact the subcontractor's health and safety officer for ER Program
technical assistance.

4. If Poison A is eliminated as a shipment category, the next two classifications are
flammable or nonflammable gases. Because an open container is not expected to
contain a significant amount of gas, flammable liquid would be the next applicable
category. After the categories of radioactive material, Poison A fiammable gas,

- and nonflammable gas have been eliminated, the sample can be classified as a
flammable liquid and shipped accordingly.

5. These procedures would also suffice for shipping any other samples classified
below Poison A in the DOT classification table.

6. These procedures would also suffice for shipping any other samples classified
below flammable liquids in the DOT classification table.

Shipment of Flammable Liquid by 49 CFR

The following instructions apply to the shipment of a flammable liquid by rail car, truck, or
other common carrier.

SOP 15
January 1993 Page 12




APPENDIX 5.3, Continued

1. Coallect the sample in a glass or polyethylene container with a metallic, Teflondined

screw cap.- The_container.may.be no larger.than 16.fluid oz._To.preventleakage,
fill the container no more than 90% full. Mark the fluid level on the outside of the

sample container. If an air space in the sample container would affect sample

integrity (for example, the case of a volatile organics analysis vial), place that

container within a second container to meet the 90% requirement. Before any

samples are placed in the final shipping container, the exterior should be wiped

clean with a detergent solution. -

2. Complete the sample identification tag (see SOP 1.3, Sample Control and
Documentation) and attach it securely to the sample container. The sample
identification tag should contain information needed to trace the sample to its point
of origin and sample taker, as well as any quality assurance/quality control
information.

3. Seal the container and place i in a 2-mL-thick (or thicker) polyethylene bag with
one sample in each bag. Position the identification tag so that it can be read

through the bag. Seal the bag.

4, Place the sealed bag inside a metal can and cushion it with enough
noncombustible, absorbent material (for example, vermiculite) between the bottom
and sides of the can and bag to prevent breakage and absorb leakage. Pack one
bag per can. Use clips, tape, or other positive means to secure the lid onto the

can.

5. Place one or more metal cans into a strong outside container (like a picnic cooler
or a DOT-approved fiberboard box). Sumound cans with noncombustible,
absorbent cushioning material for stability during transport. Total sample volume
in the picnic cooler or fiberboard box should not exceed 10 galions. A separate
air bill and shipping declaration must be processed for each container or
combination of containers so that the total sample volume on any air bifll will not

exceed 10 gallons.

C. Shipment by Land
The foliowing instructions apply for shipment of samples of hazardous material by car or
truck (not by common carrier).
1. The above instructions for lammable liquids will apply.
2 Additionally, sample containers must be firmly secured so that they will not bounce
against the sides of the vehicle during transit or in an accident.
3. Limit shipments to 1000 Ibs or less. Under 1000 lbs, there are no placarding
requirements under 49 CFR 172.504 (c) (1).
D. Chain of Custody .
include the Custody Transfer Record/Lab Work Request form (properly executed) in the
outside container. It is also recommended to use chain-of-custody tape over each can flid.
Mound Pland ER Program SOPs . Revision 2 SOP 15
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APPENDIX 5.3, Continued

Marking and Labeling Samples Classified as Flammable Liquid

=,

Use abbreviations only where specified.
Place the information listed below on each paint can.

- Laboratory name and address
- Flammable Liquid, N.O.S. UN 1993. The designation N.Q.S. means not
otherwise specified. Use an approved DOT label.

information placed on cans should also be placed on at least one side of the
outside shipping containers. {f labelling is placed on more than one side, it must
be attached to all visible sides. )

Shipping Papers for Sainples Classified as Flammable Liquid

Shipping papers must be provided for the shipment of all samples (including those
uanspmtedbyrental.gwemmpany.orpersonalmrs). |

Bl of Lading/Certification Statement
Complete the bill of lading and sign the certification statement. {f the carrier does not

" provide &, use a standard industry form. Provide the information fisted below in the order

listed. One form may be used for more than one outside container.

-

-

Flammable Liquid, N.O.S. UN 1933

Limited Quantity (or Ltd. Qty.)
Net weight or net volume (weight or volume may be abbreviated) just before or

after the UN or 1D number.
Further description (like Laboratory Samples) is allowed if it does nat contradict
required information. '

Transportation

1.

2.

Transport samples of unknown hazardous material that are classified as flammable
liquid by rented or common camier truck or railroad, as appropriate.

Do naot transport by any air transport system.

Revision 2 SOP 15
January 1993 Page 14



APPENDIX 5.4 .
TRANSPORTATION OF UNKNOWN HAZARDOUS MATERIAL BY (ATA

—- - A. - Transportation- of -Unknown Hazardous -Material -by - International -Air -Transport- - -
Association (IATA) .

For samples containing unknown material that will be shipped by air carrier, the most
approptiate classification in the IATA regulations is the classification of other regutated
substances. In order to use this designation, the categories shown below must be
eliminated.

- Radioactive Materials.
- Poison A Materials.
- FAammable Gases

- Nonflammable Gases

Use of Appendix 5.4 Is inappropriate, when the shipper suspects only specific regutated
contaminants are present in the samples based on site knowledge or field measurements.
it sufficlent information is avaflable, to suspect only certain contaminants are present at
concentration greater than permitted by excepted quantities, then the samples must be
shipped under the appropriate IATA classification, Section 3, as determined by the
contaminants. If site contaminants are unknown and both site history and field instruments,

A preclude classifying the samples within one of the specific IATA classifications, then the

‘ samples can be shipped as Class 9 as described below

B. Shipment of Other Regulated Substances

The instructions below will apply for the shipment of other regulated substances by cargo-
carrying aircraft, rail car, or other common carrier.

1. Collect the sample in a glass or polyethylene container with a nonmetallic, Teflon-
‘e lined screw cap. The comtainer may be no larger than 16 fluid oz. To prevent
leakage, fill the container no more than 90% full. If an air space in the sample
container would affect sample integrity (for example, the case of a volatile organics
analysis vial), place that container within a second container to meet the 90%
requirement. Before any samples are placed in the final shipping container, the
exterior should be wiped clean with detergent solution.

2. Complete the sample adentiﬁwtnon tag (see SOP 1.3, Sample Control and
Documentation) and attach it securely to the sample container. The sample
identification tag should contain information needed to trace the sample to its point
of origin and sample taker, as well as any quality assurance/quality control

information.

3. Seal the container and place it in a 2-mL-thick (or thicker) polyethylene bag with
one sample in each bag. Position the identification tag so that it can be read

through the bag. Seal the bag.

Mound Pland ER Program SOPs Revision 2 SOP 15
Dnaft January 1993 Page 15



APPENDIX 5.4, Continued

4. Place the sealed bag inside a metal can and cushion it with enough
noncombustible, absorbent material (for example, vermiculite) between the bottom
and sides of the can and bag to prevent breakage and absorb leakage. Pack one
bag per can. Use dlips, tape, or other positive means to secure the lid onto the
can.

5. Place one or more metal cans into a strong outside container (like a picnic
cooler or a DOT-approved fiberboard box). Surround cans with
noncombustible, absorbent cushioning material for stability during transport.
Total sample volume in the picnic cooler or fiberboard box should not exceed

40 fiters. ’
C. Chain of Custody
Indude the Custody Transfer Record/Lab Work Request form (properly executed) in the
g;tslde container. 1t is also recommended to use chain-of-custody tape over each can .
D. Marking and Labeling Samples Classified as Other Reguiated Substances
1. . Use abbreviations only where specified.

2. Place the information listed below on each paint can.

- Laboratory name and address
- Other regulated substances, UN8027. Hazardous Class # 9

3. Information placed on cans should also be placed on at least one side of the
outside shipping containers. [f labelling is placed on more than one side, it
* must be attached to all visible sides.

4 Cargo Aircraft Only must be printed on all outside shipping containers.
5. Print Laboratory Samples and This End Up or This Side Up clearty on top of the
outside shipping container. Qutside containers also must contain the statement”
Inside Packages to Comply with Prescribed Specifications.” Put upward
pointing arrows on all four sides of the container.
E. Shipping Papers for Samples Classified as Other Regulated Substances

Shipping papers must be provided for the shipment of all samples (inciuding those
transported by rental, government, company, or personal cars).

F. Bill of Lading/Certification Statement
Complete the bill of tading and sign the certification statement. If the carrier does not

provide it, use a standard industry form. Provide the information listed below in the
order listed. One form may be used for more than one outside container.

- Other Regulated substances, UN8027
< Class or Division # 9

Mound Pland ER Program SOPs Revision 2 SOP 15
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APPENDIX 5.4, Continued

Net weight or net volume (weight or volume may be abbreviated) just before or
after the UN or (D number.

Further description (like Laboratory Samples)-is aliowed if-it does not contradict .

required information.

Transportation

1.

Transport samples of unknown hazardous material that are classified as other
regulated substances by rented or common carvier truck, rairoad, express
ovemight package setvices, or other appropriate means.

Do not transport by any passenger-carrying air transport system. Ship by air
carriers that transport only cargo (for example, Federal Express).

Revision 2 SOP 15
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STANDARD OPERATING PROCEDURE 1.6

GENERAL EQUIPMENT DECONTAMINATION

1. ‘PURPOSE

To describe methods for the decontamination of field cquipment potentially
contaminated during sample collection.

2. DISCUSSION

The Ficld Sampling Plan (FSP) or Work Plan (WP) provides information about the
scope and details of a given operation. The FSP or WP also contains specifications
for the use of decontamination agents, arcas where decontamination will be
performed, and quality assurance procedures to verify the effectiveness of the
decontamination procedures. Decontamination is performed as a2 quality assurance
measure and a safety precaution. It prevents cross-contamination among samples
and helps maintain a clean working eanvironment for the safety of all field

personnel.

Dccontamination is mainly achicved by rinsing with liquids that include soap or
detergent solutions, tap water, deionized water, and methanol. Equipment is
allowed to air dry after being cleaned or wiped dry with chemical-free cloths or
paper towels. It can then be rcused immediately. Steam cleaning should be used
whenever visible contamination exists or for large machinery/vehicles.

It is the primary responsibility of thc sitc manager to assurc that proper
decontamination procedures are followed and that all waste materials produced
are properly stored or disposed of. [t is the responsibility of all personnecl
involved with sample collection or decontamination to maintain a clecan working
environment and ensure that contaminants are not negligently introduced into the

cnvironment.
3. PROCEDURES

3.1. Associated Procedures

Before cvery operation, a review of SOPs 1.1-1.10 is nccessary. These SOPs
contain information on the performance of ficld activitics. They should be
consulted for specific information about cquipment and supplics; sample
collection, preservation, packaging, and shipping; dccontamination procedurcs; and
documentation requirements. Procedures directly associated with this SOP are

listed below.

SOP No. SOP Title
1.1 General Instructions for Field Personnel
6.4 Total Alpha Surface Contamination Measurements
Mound Plant ER Program SOPs Revision 2 SOP 1.6
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6.11 Beta-Gamma Radiation Measurcments Using
a Geiger-Mueller Detector

-3.2. Preparation
3.2.1. Office

A. Review the FSP or WP and SOPs listed in Section 3.1.

B. Coordinate schedules/actions with the installation staff.

C. Obtain appropriate permission for property access.

D. Assemble the equipment and supplies listed in Appendix 5.1.

E. Notify the analytical laboratory of the decontamination blank sample and

the approximate arrival date.

F. Contact the carrier that will transport the sample to obtain information
on reguiations and specifications.

3.2.2. Documentstion
A. Obtain a logbook from the QA officer.

B. There are no forms required to document decontamination procedures and
the degree of decontamination attained.

3.2.3. Field

A. Assemble containers and equipment for decontamination.
B. Decontaminate all equipment beforec use.

3.3. Operation

The extent of known contamination determines the extent to which equipment
must be decontaminated. If the extent of contamination cannot be readily-
determined, clean the equipment on the assumption that it is highly contaminated
until enough data are available to allow an accurate assessment of the lcvel of

contamination.

Adcquate supplies of rinsing liquids and all materials should be available.
Perform decontamination in the same level of protective ciothing as sampling
activities unless a different level of protection is specified in the FSP or Health

and Safety Plan.

The procedure for full ficld decontamination follows. Any deviations from this
procedure for a specific project arc included in the FSP or WP.

Dccontamination Steps

1. The purpose of the initial step is to remove gross contamination. Remove
any solid particles from the cquipment or material by brushing and then

A ADI__L.ED D . QNADa Revision 2 SOP 1.6



rinsing with available tap water. " For drilling cquipment, steam clecaning
is necessary.

2. Wash equipment with a nonphosphate soap or detergent solution, such as
Alconox®._. e . S

3. Rinse with tap water by submerging or spraying.

4. For organic contaminants, rinse with methanol then hexane. Methanol
must be of a laboratory-reagent grade and hexane a "pesticide” grade.

5. Rinse thoroughly with distilled water.
6. Air dry equipment or rinse with nanograde methanol to expedite drying.

7. If radiation screening is required by the FSP or WP, screen the equipment
with a radiation dectector according to SOP 6.4, Total Alpha Surface
Contamination Mecasurements: or SOP 6.12, Radon-222 Flux Mecasurcments
Using Charcoal Canisters. If activity above the limits for uarestricted use

is detected, repeat steps [-6.

8. Samples of drippings from the last rinse in step 5 may be collected and
analyzed to verify the effectiveness of the decomtamination procedure.
This type of sample is called a decontamination blank. The results of
these analyses are not usually available for at least one weck after they
arrive in the laboratory, so it is important to do a thorough
decontamination from the start of the sampling activity to minimize the
potential for a positive hit in the decontamination drippings.

3.4. Postoperation

3.4.1. Field

A. Decontaminate as much- sampling equipment as possible and properly
dispose of cxpendable items that cannot be decontaminated. Proper
disposal may involve onsite drumming of liquids and solids in approved
containers for subscquent disposal. Expensive items like machincry may
require a more advanced decontamination analysis. .

B. Prepare the decontamination blank sample and tramsport it according to
SOP 1.3, Sample Control and Documentation; SOP 1.4, Sample Containers
and Preservation; and SOP 1.5, Guide to Handling, Packaging, and

Shipping of Samples.

C. Store containcrs of solutions produced during decontamination in a sccure
area.

D. Dispose of any soiled materials as designated in the FSP or WP.

3.4.2. Documentation

A. Record radiological measurements in the logbook before leaving the site.

Mound Plant ER Program SOPs Revision 2 SOP 1.6
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" B. There are no forms required to document decontamination procedures and
the degree of contamination attained.

3.4.3. Office

A. Deliver original logbooks to the sitc manager for technical review.
He/she will review and transmit to the document control of ficer (copics
to the [iles) for eventual delivery to the Department of Energy.

B. Inventory cquipment and supplics. Repair or replace all broken or
damaged equipment. Repiace expendable items. Return equipment to the
cquipment manager and report incidents of malfunction or damage.

C. Contact the analytical laboratory to c¢asure that the sample arrives safely
and instructions for analyses arc clearly understood.

D. After recciving the results of the laboratory analyses, arrange for the
disposal of wastes generated during the investigation.

4. SOURCE

NIOSH, OSHA, USCG and EPA. 1985. "Occupational Safety and Health Guidance
Manual for Hazardous Waste Site Activities” prepared by the National
Institute for Occupational Safety and Health (NIOSH), Occupational Safety
and Health' Administration (OSHA), US. Coast Guard (USCG), and the
US. Eanvironmental Protection Agency (EPA)" US. Department of Health
and Human Services, Public Health Service, Centers for Discase Control,
NIOSH report, October 1985. Washington, D.C: US. Government Printing

Office.
5. APPENDIX

5.1. Equipment and Supplies Checklist.
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APPENDIX 5.1

EQUIPMENT AND SUPPLIES CHECKLIST

Decontamination solutions preselected by the laboratory

Cleaning liquids: soap or detergent solutions, tap water,
deionized water, and methanol

Chemical-free paper towels

Cleaning brushes

Cleaning containers: plastic buckets and galvanizéd steel
pans )

Waste storage containers: drums and plastic bags

Mound Plant ER Program SOPs Revision 2 SOP 1.6
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..—-—-Mast _RAMSs _read in._units of mg/m°.

STANDARD OPERATING PROCEDURE 1.12

AIR PARTICULATE SAMPLING WITH A REAL-TIME AEROSOL MONITOR

1. PURPOSE

To describe the equipment, operation, and procedures for collecting real-time air
particulate data,

2. DISCUSSION

The Ficld Sampling Plan (FSP) or Work Plan (WP) provides information about the scope
of specific operations and the applicability of this procedure to the activities.

2.1 Funcdons of RAMs

Airborne particulate contaminants can present a sxgnxﬁcant threat to the health and
safety of workers. Real-time aerosol monitoring (RAM) instruments are used to determine
the relative concentrations of airborne particulates that may cause a respiratory hazard.
These instruments can determine concentrations of airborne particulates in dust, fumes,
smoke, and fog. The real-time data obtained from these instruments are used to establish
the level of protection for the health and safety of workers and assist in the
establishment of possible control measures. The RAM is typically calibrated at the
factory and recalibrated by the manufacturer at least annually.

The RAM uses a pulsed, gallium arscnide light-emitting diode source. The radiation
scattered by airborne particles is sensed by a silicon-photovoltaic hybrid detector. The
instrument contmuously senses' the combined scattering from the population of partxclcs
present within its sensing volume (approximately | cm’) when dimensions are large in
comparison to the average scparation between the individual airborne particles. The
scattcnng sensing parameters have been designed for prcf ercatial respoasc to the range of

particle size from 0 1 to 10 microns.

In order to quantify the results, apply _the

appropriate guidelines, and establish action levels, it is necessary to have some knowlcdqc
of the sample composition and to determine what percent of the total dust scen Is
respirable. In some cases, it may be necessary to perform continuous air monitoring in
conjunction with the RAM measurements to help identify contaminant characteristics. l‘n
terms of dust content, it can be assumed that 100% of the dust produced is silica if
drilling through sandstonc. In arcas where the dust produced is from other sources,
quantitative analysis must be performed to determine the cxact content of the _dust-
producing media. The analysis should include the silica content, typc of silicates
(crystalline, amorphous, coal dust, and others), and a general background analysis of the
soil. The results of the soil analyses are then used to establish guidelines for action levels
during work activities that arc based on the current Threshold Limit Values (TLVs).

2.2 Limitations of RAMs

A. RAMs are designed for qualitative analysis. For that rcason, they can be used to
provide only an indication of total particulate concentration ualess samples of the

Ravision 0 SOP 1.12
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Lo,

nedium of intzrest (like soil) are taken before the work begins and quan:iizas:- s
analvzed for contzat,

B. Certain models (GCA Model PDM-3 MINIRAM., for example) satisf'y e
requirements for intriasically safe operation in methane and air mixtesrs
Consult the manufacturer's operating manual for use of these instrumsnts ia
unknown atmospheres when potentially combustible or flammable compouads may

bs prasent.

C. RAMs determine the concentrations of airborne particulates, but de not provids
information about the hazardous or toxic aature of airborne particulates.

D. Over tims, RAM performance may be affected by the slow buildup of dust in ths
sensor. Thercfore, RAMs must be serviced and cleaned regularly.

E. RAMs respond pref crcnually to a physical particle size of Ol to lO microns. Soms
fumes may contain partictes smaller than this.

F. The particle stze of 0.1 to 10 microns refers to the physical size, as opposed to ths
aerodynamic size. Differeat acrodynamic sizes may have dd‘fcrcm degrees of

transportability and respirability.

- 3. PROCEDURE

3.1. Associated Procedures

Information that applies to most ficld activities is provided in SOPs 1.1-1.10. Ia addition
to the FSP or WP, those SOPs provide guidance that may supplement the information in
this procedure. They should be consulted as necessary to obtain specific information
about equipment and supplies; sample collection, preservation, packaging, and shipping;
desontamination procedurcs; and documentation requirements.  Procedures direstiy

associated with thu SOP are listed below.

@

3
t

sSop No. SOP Title
1.1 General lastructions Cor Ficld Personnel
—_— ---1.6 . General Equipment Decontamianation

3.2. Preparation

3.2.1. Office
Review the FSP or WP and SOPs listed in Sectioa J.1.

Coordinate schedules/actions with the installation staff.

A

B

C. Obiain appropriate permission for property access.
D

Assemble the cquipment and supplics listed in Appendix 5.1. The purpose of an
office instrument checkout is to verify that an instrument will function properly,
the batteries are scrviceable, and the instrument can be zeroed and is ready for
Ensurc the proper opcration of the RAM according to iastrucuions

field use.
included 1n the opcrating manual, logbook, and the steps listed below.
Mound Plant ER Program SOP, Reviusca 0 ’ " SOP 1.12
January 1991 Page 2
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1. Check the battery charge level. If in doubt, charge the battery as described

in the operating manual.

Open the sensor chamber and .visually. examine the seasor. _If cleaning is
required, carefully follow the procedures contained in the operating manual.

l')
H

CAUTION: Do not touch the leas or the inside of the chamber.

3. Turn the unit on. Verify the operation of the instrument display and other
controls according to the operating manual.

4. Perform ‘the zero procedure described in the operating maaual.  This

procedure must be.performed in an area knowa to be free of dust.. .

NOTE: The instruments are factory calibrated against a filter gravimetric
reference using a standard test dust (Arizona road dust). If recalibration of
‘the imstrumeat is desired, consult the manufacturer's operating manual for

the location of the factory that will perform the calibration.

TTTS7 71 the  RAM is not ready for use, initiate steps to have the malfunctions
corrected, obtain a working replacement, and repeat the checkout procedures.

3.2.2. Documentation
A. Obtain a logbook from the QA officer.

B. Record all information related to the instrument checkout in the logbook. This
information may include the date of the last factory calibration, the date the
sensor was last cleaned. the date of replacing the battery pack, and any problems
during the instrument checkout. Sign and date the logbook.

C. Obtain 8 sufficient number of the appropriate ER Program data collection forms
(sec INDEX TO SOPs).

D. Consult the ER Program data administrator for a curreat list of inforx?ation
management codes, location [Ds, and sample numbers used in the completion of

data forms.

Record the initial information on the Real-Time Acrosol Field Monitoring Data

E.
form (Appendix 5.2). See Appendix 5.3 for instructions to complete the form.

3.2.3. Fleld

A. Perform the instrument checkout procedures as described in Section 3.2.1.C,

B. Record the initial information on the Real-time Acrosol Field Monitoring Data
form (Appendix 5.2). See Appendix 5.3 for completion of the data form.

3.3. Operatloq
3.3.1. Sampling

" For accurate results, follow the instructions contained in the operating manual.
; ‘ ‘ :
SOP 1.12

Revision 0
Page 3
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A. Position the iastrumsznt nzar ths azrosol sourss and obrain rcadins&

oy -

B. Position the instrument in the worker's brezathing zone and obtain rza3l:ing:
according to operating instructions.

C. Rezcord data on the Real-Time Acrosol Ficld Monitoring Data form (A:*:::a...'c
5.2) by lollowing the instructions in Appendix 5.3.

3.3.2. Interpreiation of Results/Action Levels ,

A. Apply the results of the quantitative soil sample analyses to the mg m>
concentration obtained using the RAM. Consult the site Health and Safery Plan
‘for the exact hazards and the action levels. Action levels are typ:can) 50% of

the threshold limit value (TLV).

B. Compare the applicable TLV: to these concentrations. If the estymated
concentrations are greater than any of the applicable TLVs, the level of
protection must be upgraded to include respiratory protection. Coasult the site
Health and Safety Plan for current TLVs of the known hazards and the propss
respiratory protection. When quantitative contaminant results are not available,
the TLV for an upgtade to respiratory protcctxon specified by the site Health and
Safery Plan 1s 10 mgsm® for total dust containing no asbestos and less than 1%

crystalline silica.

. ne -

Example: Analysis of the soil at a drilling site shows a mxca content or 75%.
Assummg that $0% o( the dust is respirable, 8 RAM rcadmx of 10 mslm would
result in 3.75 mg/m? of mica being inhaled by the workers in that area (0.50 x lO
. x 0.75 « 3.75). The TLY tme»wclghted average (TWA) for mics is a 3.0 mg/m>,
which is tess than 3.75. Air purifying respirators with high-efficiency particulats

filters would have to be cmployed. ‘ e

.—

C. Document all levels of protection in the logbook. Record the time spent in ¢ach
level, the type of respirator in use, the persoas involved, and the conceatrations

of contaminants.

l.4. Postaperation .

J.4.1. Eleld

A. Turn all switches to the of [ position.

If decontamination is required, {ollow

B Decontaminste or clesn the instrument.
I

the procedures specified in SOP 1.6, Geaeral Equipment Decontamination.
cleaning is required, refer to the manufacturer’s opersting manual.

Charge the instrument barteries a3 specified in the instrument manual.

If necessary., make sure all survey or sampling locations are propc'rly staked and
the location ID is readily visibic on the location stake.

3.4.2. Documentation

A. Record any uncompleted work (like additional monitoring) in the logbook.

SOP 12
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B. _(_:omplctc logbook cntries, verify the accuracy of catrics, and signsinitial af|
pig-c--s’. .- e " - Rt i ——

- C Reviewdata collection forms-for completeness. - -~ _ __ . .. __

3.4.3. Office

A. Deliver original forms and logbooks to the document control officer (with copies
to the site manager and files) for eventual delivery to the Department of Eanergy.

B. Replace expendable items. Return the RAM ‘to the cquipment manager and
identify any operational problems from previous use.

4. SOURCE

GCA/Environmental Instruments. n.d. “Iastruction Manual for Modcl PDM-3 Miniature
Real-Time Acrosol Moaitor (Miniram).” GCA/Eanvironmental Instruments

publication. Bedford, Massachusetts: MIE Incorporated.
S. APPENDIXES
5.1. tquipment and Supplies Checklist
‘ 5.2. Real-Time Aerosol Field Moaitoring Data Form

5.3. Data Form Completion

- . ———— et e a——— et = . R

SOP 1.12

Ravision 0
Page $

Mound Plant ER Program SOPs
January 1001

Naets



APPENDIX 5.1

REAL-TIME AEROSOL MONITOR EQUIPMENT AND SUPPLIES CHECKLIST

RAM .
T Operating man‘uzln o i
Battery charger )
Sparc battery pack
S Jeweler's screwdriver 7 i
Current ACGIH ;I‘LV indices

e ——— e Sttt =

Revuioa 0 SOP 112
Page 6
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cranma .

APPENDIX 5.2

REAL-TIME AEROSOL FIELD MONITORING DATA FORM

REAL ~ TIME AEROSOL FIELD MONITORING DATA

FACILITY CODE LOG DATE

LOGGER CODE AELD REP

MANUFACTURER

MODEL NO SERIAL NO

OATE CALIBRATED ACCEPTANCE CODE

FELD MEASUREMENTS

LOGATION 0| & 3 | sawpre | acrviry | concertranion COMMENTS
DESCRIPFTIONI ~ =) TYPE ' TE | (mg/m)

el T T,
-

Mound Plant ER Program SOPs

Draft

FORM COMPALTID 8Y /00T
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APPENDIX 5.3

e

DATA FORM COMPLETION

H

Use a pen with black ink that is not water soluble (not 2 felt-tip pen). Maks an =azry ::
each blank. Where there is no data entry, enter UNK for Unknown. NA {2r N2
Apphizablz, or ND for Not Done. If any procedurs was not performed as pressribzz, g:

tns rzason for the change or omission on the form. To change an entry. draw 23 i:ng:

line through it, add the correst information above it, and initial the change. ~

REAL-TIME AEROSOL FIELD MONITORING DATA FORM

9 .

"

1. Facility Code. Five-character code abbreviating the facility name where
program activity is being conducted. The first three characters indicate the
facility, and the remaining two aumbers designate the specific site within the

faciliry.

Log Date. The date that information recorded on the form was obtained in
the format DD-MMM-YY (01-JAN-88),

'

Logger Code.  Three-.character or four-character code identifying ths
company responsible {or collecting the information recorded on the form.

et

4. Field Rep. The name of the ficld representative. . .

5. Manufacterer. The name of the company that manufactures the real-time
acrosol monitor (RAM) instrument being used.

6. Model No. The model number of the RAM.

7. Serial No. The serial number of the RAM.

8. Date Calibrated. The date when the RAM was calibrated. This data field
follows the same formst as the data {icld {for log date. ~—— -« = o om0

a—— . - ———

9. Acceptance Code. Oune~character code assigned by the sitec manager.

10. Location ID or Description. Four-characier code assigned _seaucmiauy 1)
cach borchole, test pit, or surface location where physical, chemical, .

biological, radiologicsl, and other measurcments are takea.

11. Time (HH:MM). The time when ¢ RAM reading was taken using the 23-hr
.clock in the format of hoursiminutes (for example, 08:37 for 8:37 AM and

19:12 for 7:12 PM).

12. Sample Type. The type of sample taken by the RAM

T « Time-weighted sverage (TWA)

G - Grab sample ' ,
A - Areca sample .
P - Personal sample

O - Other (specifly)

SOP 1.12
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APPENDIX 5.3, Continued

S 13, Activity Type. ~A two-character code describing the mode -of -investigation
that is being monitored. Acceptable codes are included at the bqttom of the
field form. :

'14. Concentration (mg/m3). The units in which thr:3 R‘AM reads. Unless
+ =em——- -...—-otherwise-specified in the FSP or WP, the units mg/m” will be used. . e e

15. Comments. Any additional information.

Mound Plant ER Program SOPs Revision 0 SOP 1.12
Draft . Januscy 1991 Page 9



STANDARD OPERATING PROCEDURE 1.15

GUIDE TO MANAGEMENT OF INVESTIGATION-DERIVED MATERIAL

1. PURPOSE

The purpose of this standard operating procedure (SOP) is to provide general guidance aad specific
procedures for the management of investigation-derived material (IDM) at the US. Department of
Eaergy’s (DOE) Mound Plant in Ohio. This SOP describes the procedures used by the Environmeatal
Restoration (ER) Program tcchaical assistance contractors for the sampling of IDM. and provides
_ guidance on the sampling and disposition of IDM. A discussion on material scgregation and drum rcuse

is also included. Other procedures or requirements used by instalfation subcontractors must conform
to this SOP. The disposal of hazardous, radxoacuvc, or mixcd IDM is covered under scparate policics

and procedurcs.
2. DISCUSSION

Ia geaeral, IDM is matcrial derived from cavironmental site investigation activitics such as soil boring
procedurcs, well construction and iastallation, aquilcr testing, water quality sampling of wells, and
dccontamination of sampling and drilling cquipment (rinsate). These materials arc poteatially subject
to various rcgulations governing storage and disposal. Mound Plant is a CERCLA Sitc, thercfore,
applicable or relevant and appropriate requirements (ARARs) must be fallowed. Also, the response
is required to comply with the substantive requircments for permits, but is not required to obtain
permits. Figurc 1 is a decision tree illustrating the management of IDM.

21. Sampling and Staging

The IDM is samplcd for analytical testing and placed in labeled drums. Drums containing solid IDM,
such as soil, arc staged at the original sampling sitc, if possible, or moved to the Central Staging Arca.
All drums containing liquid IDM, such as purgc watcr, arc moved to the Central Staging Arca: The
containcrized IDM is held until results of the analytical testing are used to classify the IDM and

determine what actions are 1o be followed.

. Classification Criteria
IDM can be dassificd as hmrdou;. radioactive, mixed, solid, or dlean, depending on its characteristics.
Each class is managed diflerently. Solid IDM that is not classificd as bazardous, radioactive, or mixcd

by the CERCLA, RCRA, and DOE critcria described below is handled as salid waste in accordance
with State of Ohio Eavironmental Protection Agency (QOEPA) regulations.

Hazardous IDM is matcrial exhibiting the characieristics of ignitability, corrasivity, reactivity, or toxicity
as specificd in 40 CFR 261, Subpart C, or mixturcs of IDM and hazardous wastes specilically listed in
44 CFR 261, Subpart D.

Radioactive 1DM is material containing concentrations of plutonium-238 and thorium-232 greater than
25 picoCuries per gram (pCi/fg) and 5 pCi/g, respectively.

Mixcd IDM is material that meets the definition of both hazardous and radioactive IDM.

Solid IDM is material that cannot be classificd as hazardous, radicactive, or mixed, yet cexhibits
conccatrations of identificd potential chemical contaminants above background levels.

Clcan IDM is material which contains identificd potential chemical contaminants at concentrations less
than background levels.

- .- L I ] . Sop l.‘s



Ganaration of investigation-
derived waste (IDW)
- o oot ety

Place excess waste in drums*
and affix appropriate labels

. latter to reguiatory )
DOE Manager submits DOE Manager submits | authorines of intention |,
lotter to roguiatory | letter o rogulatory  §¢ to chspose IDW on-ste, |-
authontias of intention to ¥ authorities of intention to L: Letor indicates IDW
dispose of DWW soil at an dispose of [DW soil at  {: water will be in
on-site disposal area original work site : compliance with
: n D NPDES lims
- —""'-——"7'_—-—-—_-." e R e g
Regulatory agencies  |* Regulatory agencies
approve disposal plan  [; approve disposal plan Reguiatory authorives |
or do not respond 1 of do not respond approve intent to
within 14 days within 14 days : discharge
Dispase of soil i Spread soil at onginat | Mix [DW water with |
at an on-site i | work site consistent with |: facility normal
disposal area OSWER 9345.3-02FS | discharge water
mesesme————esm—— - ST —— %5 s
* Drums or other appropriate containers. SND SOP { 1501413092

Managemaent of investigation-derived waste,




23. Actions

Liquid IDM (purge water) that is nonhazardous will be added to Mound Plant normal discharge water
and discharged through NPDES Qutfallo0l. . __.  __ . . e

IDM classified as clcan may be moved to Mound Plant’s IDM Area, yet (o be approved and constructed.
IDM classified as solid waste will be disposed of at an OEPA approved landfill (off site).

IDM classified as hazardous, radioactive, or mixed will be disposed of or treated as dictated by federal

and state regulations. There are currcatly (Fcbruary 1993) only limited alternatives for mixed waste,
s0 it would be held until alternatives could be cvaluated as dirccted by CERCLA.

3. PROCEDURES

3.1. Associated Procedures -
Before every operation, SOPs 1.1 through 1.10 must be reviewed. These SOPs coatain information on

- the performance of ficld activities. They should be consulted for specific information on cquipment and

supplies, decontamination proccdures, and documentation requircments. Procedurcs dircctly associated
with this SOP arc listed bclow.

SOP No. SOP Title

1.1 Gencral Instructions for Ficld Personacl

13 Sample Control and Documecntation

15 Guide to the Handling, Packaging and Shipping of Samplcs
1.6 General Eqbipmcnl Dccontamination

32. Preparation

321, Office
A. Revicwthe Work Plan or Sampling and Analysis Plan, and SOPs listed in subscction 3.1.
B. Coordinate schedules/actions with the installation stafl.
C. Obtain appropriatc pcrmi;.sion (or property access.

D. Dcterminc that a sufficicnt numbcer of drums and labcling materials arc availablc for the
IDM.

322, Documentation
A.  Obtain a logbook from the QA officer.

. B.  Obtain a sufficicat number of the appropriatc ER Program data collection forms.
Consult Mound Plant QU-9 Quality Assurance Project Plan (QAPP) Table of Contents

(DOE 1992).

C. Consult the ER Program data administrator for a current list of information
management codes, location 1Ds, and sample numbers uscd in the complction of data

forms and drum labels.



33. Operation

The following step-by-step procedurc will cnsure that all agreed-to practices are followed in the
management of the IDM.

33.1. Drum Labeling
Drums will be marked with waterproof labels with the followiﬁg information:
® date material was placed in the drum;
® source location ID (release site/well number (for decon water));
® medium (soil, water, or personal protective equipment);
. @ statemeat to the cﬂoa:."invasdgaﬁon-duived material from CERCLA RI/FS; for morc ‘

information contact subcontractor manager (name, phoac number), EG&G Opcrable Unit
-Manager (name, phone numbcer), or Monte Williams (x 4543)";

® FIDLER screcning valuc;

® head space analysis value, if applicable; and

® sample numbers : _ ‘

332. Seil

A. Samples of soil cuttings will be collected at the wark =aic, analyzed for radicactivity, and
 transmittcd to the laboratory for CERCLA- and RCRA-type analyscs.

B. Remaining soil that is not sampled will be placed in labeled, open-top (removabie hid),
mctal drums and hcld at cither the original sampling site, if possible, or moved to the
Ccatral Staging Arca, currcntly the Waste Oil Drumficld.

C. Drum groups within the staging arca will be placed on woodcen palicts and covered with
tarps to prevent weathering of the drums and protect label integrity.

D. A sign posted within the staging arca will ideatify the drums as “lavestigation-Derived
Matcrial® and will includc the samc information described in Scction 3.3.1.

E. After recciving analvtical results from the laboratory, the 1DM will be classificd as solid,
hazardous, radioactive, or mixed in accordance with OEPA regulations and RCRA,
CERCLA, and DOE criteria.

F. If the soil is determined to be solid, hazardous, or radioactive, it will be disposed of or
trcated at an appropriate disposal or trcatment facility. Mixed wastc will be held for
{urther cvaluation of alternatives. ) :

G. Solid waste, other than soils, gencrated by the technical assistance contractor and
subcontractor(s) (c.g., wipes, protective clothing that is not LSA, visqucen, garbage) will

be scgregated and placed in a dumpster for off-site disposal.

H. Bulk (large picces) of asphalt or demolition matcrial gencrated by breaking through
navement will be scgregated and disposed of scparatcly in an approved on-site arca.

\



333. Water

Al

F.

Sampiles of water produced at the work site will be collected, analyzed for radioactivity,

_and transmitted to the laboratory for CERCLA analyses. . - _ . .. _.. . __

The remaining water that is not sampled will be placed in labeled, closcd-top (non-
removable lid), polyethylenc drums and held at the Central Staging Arca, currently the
Waste Oil Drumficld.

Drum groups will be placcd on woodcn pallets and covered with tarps to prevent
weathcering of the drums and protect label integrity.

A sign posted within cach staging arca will idcatify the drums as “Investigation-Derived
Material* and will incdludc the same information described in Scction 33.1.

Alter recciving analytical results from the laboratory, the IDM will be classificd as
noahazardous, hazardous, radicactive, or mixed in accordance with QEPA rcgulations
and RCRA, CERCLA, and DOE critcria.

if the water is nonhazardous, the remedial project manager at DAQ will submit a letter
to the OEPA water quality branch indicating that the IDM watcr will be added to
normal Mound Plant discharge and will be in compliance with NPDES [imits. Analytical
results will be included in the submission. A copy of this letter will be submitted to US.
EPA by DAO. Upon approval from OEPA, the water will then be discharged through
Mound Plant NPDES Outfall 001 and dirccted off site to the Great Miami River. DAO
will simultancously notify US. EPA of the intent to discharge. :

If the watcer is determined to be hazardous or radioactive, it will be disposed of or
trcated at an appropriate disposal or trcatment facility. Mixcd waste will be held for
furthcr cvaluation of alternatives.

Liquid waste gencrated by the technical assistance contractor and subcontractor(s) (c.g.,
motor oil, additives, dctergeat solutions) will be scgregated and disposed of or recycled
scparatcly at an appropriate facility.

33.4. Central Staging Area

A.

i Ds II Dinnnaa €D,

The Central Staging Arca is currcatly the Waste Oil Drumficld. 1t will be used for:

1 purge water from wells;

. soil that cannot be stored at the work site because it hinders Mouad Plant
" operations; and

o soil from arcas off the site (c.g., the Miami-Eric Canal).

The Waste Qil Drumficld will be used immediatcly with the knowledge that 1t is a

poteatial release site and remedial activitics arc in progress.  Surface and subsurface

samples obtained from the Waste Qil Drumficld will be analyzed for radioactivity and
submitted to the laboratory for CERCLA analyses.

INALUR IR XY



After results of surface and subsurface sampling and analysis arc available, assuming
that no remediation is required, the Waste Oil Drumfield will become a semi-permancent
staging area for CERCLA wastes. It will be fenced and locked, with ER Program
(EG&G and its contractors) to retain control of the area. It is prcsumcd that at the
conclusion of the ER Program, the area may nced to be sampled again to vcnfv that it
was not contaminated by spills.

33.5. Waste Seprepation

A.

Waste Segregation will occur at a Central Staging Arca. Drums presumed (0 contain
radioactive soil (¢.g., from Miami-Eric Canal) will be labeled as such and will be kept
in a scparate zone away from those presumed to coatain hazardous waste. This is to
prevent the accidental creation of mixed waste.

When information is available indicating the naturc of the contents, containers may be
stored scparately from other noncompatible matcrials which may intcract with the waste
in a hazardous manner.

33.6. Drum Database

A database will be created and maintained to track the drums and their contents for the duration of

time that they contain IDM. The database will contain information described in Scction 33.1 and-

indude a timeline documcating waste managemeat procedures.

33.7. Drum Reuse

A.

Empty drums used to move solid, nonhazardous IDM to an off-sitc laadfill will be
rinsed of visible solid residue.  Rinsatc from these drums will be handled in the same
manner as the purge water as deseribed in scction 333, Empty drums used for
nonhazardous liquid IDM that has been dispased of into NPDES Qutfall 001 arc not
cxpected to contain solid residuc and will not be rinsed. When these procedures are
complcted, empty drums may then be rcused for subscquent IDM generated by the ER
Program (it is assumed that drums will be reuscd only within the ER Program).

Drums that previously held low-speaific activity (LSA) waste and have been empticd into
LSA containcrs will be marked and retained only for radioactive soil that is ualikely 10
be hazardous.

It is assumed that drums containing IDM that is determined to be hazardous will be
uscd to transport the waste off site,

34. Post Operation

3.4.1. Decumentiition

Complete logbook catrics, verify the accuracy of catrics, and sign/initial all pages.

342. Office

Deliver original forms and logbooks to the site manager for technical review. The site
manager will review and sign the forms, and transmit them to the document control officer
(copics to the files) for eventual delivery (o the DOE.



4. REFERENCES
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STANDARD OPERATING PROCEDURE 1.1

_ GENERAL INSTRUCTIONS FOR FIELD PERSONNEL

1. PURPOSE

To provide ficld personnel with instructions regarding activities to be performed before,
during, and after field investigations.

2. DISCUSSION

The Ficld Sampling Plan (FSP) or Work Plan (WP) coatains specific details about
procedures and equipment for a given operation. Refer to the FSP or WP for the type of
samples, mcasurcments, and tests to be collected or performed. The collection and
documentation of data should be performed as described in specific SOPs. These general
instructions arc intended to supplement the information supplied in the FSP or WP and
associated SOPs and clarify the role of ficld personnel at remedial investigations. These
instructions will casure that ficld personnel take the proper precautions to understand the
site, the objective and the schedule for the ficld program, their authority, and their

respoasibilities described in the FSP or WP.

This SOP is supported by others that describe procedures and rationale for performing
reconnaissance geophysical and soil gas surveys; soil and rock boring; sample logging; soil
and sediment sample collection; installation and operation of vadose-zone instruments and
samplers; groundwater monitoring well installation, development, and sampling; operation
of sampling cquipment; sample control and data documentation; performance of aquifer
testing; collection, preservation, handling, packaging, and shipping of samples;
decontamination procedures; health and safety monitoring; and radiological surveys.

3. PROCEDURES
3.1. Associated Procedures

Bcefore every operation, a review of this SOP and SOPs 1.3-1.10 is required. In addition, a
review of associated SOPs for cach task is nccessary. The associated SOPs are listed in
Section 3.1 of each task SOP. Constant review of the SOPs will cnsure that the work
performed in the field is lcgally dcfensible, well documented, and cost-effective. The
decontamination procedures arc important for protccting the hcalth and safety of
workers, and to minimize the risk of cross-contamination among samples.

3.2. Preparation

3.2.1. Office

A. Personnel should rcview the FSP or WP and associated documentation for a
specific operation and obtain all information reclated to the purpose and intent of
the ficld program. This may include (but is not limited to) thc documents iisted

below.

Mound Plant ER Program SOPs Revision 2 SOP 1.1
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I.  The scope of work or work plan described in the FSP or WP
2. Previous reports related to the site

3. Reports related to the arca

4. Site maps

5. Arca maps

6. Access agreements

7. The subcontractor’s work plan

8. Data colk:ctign forms and cquipment checklists

9. Associated SOPs

Ficld personnel are expected to maintain a good working relationship with the
client, community, and subcontractors. With this in mind, ficld personnel shouild

- contact installation staff, members of the community (in coordination with

installation staff), and subcontractors before work is initiated. During the initial
contact, permission to enter private property or security arcas should be obtained.

Obtain and test all equipment needed for the task. See checklist in Appendix 5.1.

Most sample analyses must bc performed within a stringent time period. In
addition, laboratories are vulnerable to heavy overloads. Contact the faboratory
before sampling activities begin to cansure that the personnel are aware of specific
requirements for analyses and can complete the work quickly and cfficiently.

Delays at the freight office can be climinated by contacting the carrier before
arrival with a shipment. The carrier can supply information on regulations and
specifications for shipping, the address of the ncarest delivery office, and the

time of the next freight pickup in the area.

V 3.2.2. Documentation .

Mound Plant ER Program SOPs Revision 2

AT 12

A.

Obtain a logbook and ER Program data collection forms. All mcasurcments,
obsecrvations, and instrument rcadings should be entered on the forms according
to the instructions supplied. All entries should be made in black ink that is not
water soluble (not a felt-tip pen). Make an entry in cach blank. Where there is
no data cntry, enter UNK for Unknown, NA {or Not Applicable, or NP for Not
Performed. If any procedure was not performed as prescribed, give the reason
for the change or omission in the comments ficld of the form. To change an
entry to a form or field log book, draw a-single line through it, add the correct
information above it, and initial the change. Information that does not require
data entry should be entered in the logbook. All logbooks arc numbered, bound,
and contain numbered pages for quality assurance/quality control purposes. Do
not alter the logbook (c.g., tearing out pages) or data collection forms in any

manner.

SOP 1.1
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The information management codes and sample identification numbers used in
data entry arec assigned by the data administrator. The data administrator
direcctly transmits the updated codes to the project personnel. This system is

- necessary to_avoid duplication of site identifiers or inaccurate entries.. _Because

the list of codes is continually being updated, SOPs cannot be revised cach time a
new list is produced. -

Three days before leaving for any field trip, a previsit/pretravel report form
must be submitted to DOE. The report contains information about dates of
travel. mode of travel, hotel accommodations, and contact phonc numbers.
Arrangements for renting ficld vehicles should be made at this time.

3.23. Field

A. Check the condition and operation of all supplies and cquipment at the site.

B.

Perform calibration checks specificd in operators’ manuals or appropriate SOPs.

Establish decontamination zones and barricades to public access.

3.3. Operation

Mound Plant ER Program SOPs Revision 2

Draft

A.

B.

The ficld personnel monitor and provide technical direction for the ficld work,
log samples, take measurcments, and sometimes pack and ship samples as required.

Under direction of the site manager, ficld personncl may designate sampling or

hole locations, depth and completion zones, types of samples and depths of sample
(or measured, if in situ), and approve and record procedures, materials, and all

activities conducted in compliance with the FSP or WP.

NOTE: Whenever a sample is collected, a custody record must be initiated on the
Custody Transfer Record/Lab Work Request form and a label affixed to the
sample container—ecither,.a Soil Sample Identification Label or a Water Sample
Identification Label. SOP 1.3, Sampiec Control and Documecntation, contains
copics of these forms and instructions for completing the forms.

Additional duties that the ficld personncl may perform arec described below.

1. Keep a logbook to record information concecrning cquipment, personnel, site
visitors, and activitics (start and stop times, supplics uscd, footage
drilled/installed, and site observations), as well as wcather or site conditions
affecting the activities. The ficld personnel should note all relevant
instructions and information and document that proper QA/QC protocols
have been followed. All information pertaining to a ficld activity should be
entered in a bound book with consccutively numbered pages (sce SOP 1.3,
Sample Control and Documentation, for instructions on keeping the logbook).
Subcontractors should sign/initial the daily log, thereby certifving that the

account records agree with their estimates.

2. Telephone the site manager or office headquarters daily and provide a
progress report.

3. OQObserve that the subcontractor complies with the FSP or WP and all applica-
ble permits and liccnscs. '

SOP 1.1
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4. Complete all data collection forms according to applicablec instructions as
work progresses.

5. Observe whether the subcontractor follows the applicable health and safety
requirements. If violations occur, the field personnel should stop work and
immediazcly notify the site manager or site health and safety officer.

6. Monitor air, personnel, and equipment for contamination and record results
on appropriate forms or in the logbook.

7. Supervise decontamination of equipment and personnel. Record procedures
used for decontamination in the logbook. Collect decontamination solutions
in containers for appropriate disposal as specified in the FSP or ‘WP.

8. Notify the site manager of any modifications to the contract that may be
appropriate. Work -not defined in the FSP or WP should not bc initiated

without the approval of the site manager.

3.4. Postoperation

3.4.1. Field

A.

B.

Ensure that all equipment is accounted for, decontaminated (sce SOP 1.6, General
Equipment Decontamination), and ready for shipment.

Restore the site to the presampling conditions as specified in the FSP or WP.
Restoration can include repair of damage to the land surface (tire ruts) or private
property (fences), as well as restoration anticipated at the time the FSP or WP
was prepared (for example, revegetation or borchole abandonment).

Mark sampling locations or survey points with wooden lathe stakes, wooden
survey pegs, or metal fenceposts. Write the location ID on the marker or survey
flagging so that it is readily visible. Mark groundwater monitoring wells on the
guard pipe and inside the casing cap. Use a black marker for wooden stakes,
flagging, and the casing cap. Mark the guard pipes with welds or stencils and

paint.

Shipping samples is the last task in most {icld opcrations. SOPs 1.3-1.5 should be
used as guides to sample handling and transport. SOP 1.5, Guide to Handling,
Packaging, and Shipping of Samples, i1s a summary of Decpartment of
Transportation rcgulations pcrtaining to the transport of hazardous substances
most commonly sampled in the ficild. Use SOP 1.5 in conjunction with the
appropriate Code of Federal Regulations and guidance supplied by the freight
carrier to ensure that packages are documented and properiy iabeled.

3.4.2. Documentation

A. Record any restoration work in the logbook.

B. Record any uncompleted work in the logbook. . This record may include sampling
that could not be performed, damage that could not be repaired, or requirements
for long-term monitoring (for example, the nced to verify instrument readings at
different times of the year). '

Mound Plant ER Program SOPs Revision 2 SOP 1.1
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; .
. C. Complete logbook cntries, verify the accuracy of entrics, and sign/initial ali
pages.

D. Review data collection forms for completeness.
E. Submit a travel expense report.

3.4.3. Office

A. Deliver original forms and logbooks to the site manager [or technical review.
He/she will review, sign forms, and transmit to the document control of‘fxccr

(copices to the files) for eventual delivery to the Department of Energy.

B. Iaventory cquipment and supplies. Repair or replace-all broken or damaged
cquipment. Replace cxpendable items. Return cquipment to the equipment
manager and report incidents of malfunction or damage.

C. Contact the analytical laboratory to cnsure that samples arrived safely and
instructions for sample analyses are clearly understood.

4. SOURCES

None.

. 5. APPENDIX

5.1. Equipment and Supplies Checklist

Mound Plant ER Program SOPs Revision 2 SOP 1.1
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APPENDIX 5.1

EQUIPMENT AND SUPPLIES CHECKLIST

Overshoes

Work gloves (2 pairs)

Acid (10% HCL) bottic
Clipboard casc

‘Strapping tapc_

Pin hammer’

Tape measure (tenths)
Protractor

Hat

First aid kit

Sun screen
Thermoluminescent dosimeter (TLD)
Safety shoes/boots

Ziplock bags

Preprinted labels

Distilled (organic-frec) water
Methanol (Nanograde)
Frcight forms

Teclephone dircctories
Chain-of-custody forms A

Hard hat

Pieces of wood (2 inches x 2 inches x 8 inches) to indicate
core loss intervals

Mound Plant ER Program SOPs Revision 2 SOP 1.1
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|
APPENDIX 5.1, continucd
‘ EQUIPMENT AND SUPPLIES CHECKLIST
ST " "Stamped, addressed envelopes(large and regularsizes)

. Phone and gas credit cards

Calculator

Pens, pencils, and permanent markers
Package cord

Flagging

Hand lens |

Tool box

Rain suit

Camera

‘ Ear plugs

Stopwatch

Cold-weather gear

Alp'ha meter

Saf c:y glasses

Kitchen screen (determine lithology)

Ice chest

Bound logbook

Data collection forms

@

Mound Plant ER Program SOPs Revision 2 SOP 1.1
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STANDARD OPERATING PROCEDURE 1.3 ’ .

SAMPLE CONTROL AND DOCUMENTATION

1. PURPOSE

To decfine the steps necessary for sample control and identification. data recording, and
chain-of-custody documentation.

2. DISCUSSION

The Ficld Sampling Plan (FSP) or Work Plan (WP) contains specific dectails about the
procedures and equipment for. this SOP. Refer to the FSP or WP for the type of samples
to be collected and the destination of the collected samples. Collection and measurement
of samples and the documentation of data will be performed as described in specific

SOPs.

This SOP describes the methodology of sample coatrol and documentation for all projects.
Sample control and documentation are necessary to ensure the defensibility of data and to
verify the quality and quantity of work performed in the ficld. Accountable documents
include logbooks, data collection forms, correspondence, sample labels or tags, chain-of-
custody reports, photographs, and analytical records. Waterproof black ink must be used
in recording all data in documents bearing serial numbers.

The logbooks are under the supervision of the quality control officer. There may be
scveral logbooks; for example, there may be a separate logbook for ficld activities, onc for
samples, and one for instruments. The QA officer numbers the logbooks and assigns them
to individuals designated for specific tasks of the project. All information pertinent to a
ficld activity must be entered into a logbook. A record of uncomplcted work is kept in a
logbook. All project logbooks are turned over to the document coatrol officer at the cnd
of ecach work period and to a central file at the end of the ficld activity.

All logbooks arc numbered and bound, and the pages arc numbered. Waterproof black ink
is used for recording all data. Logbook pages should never be removed, and no data
should removed. To change an incorrect entry, the individual draws a linc through the
cntry, writes the change above the entry, dates and initials the change. If anyone other
than the person to whom the logbook is assigned makes an cntry, that pcrson dates and
signs the entry. Blank (skipped) pages in thc log-book should bc marked so that no

additional cntries can bc made on it.

Record all information pertinent to the sampling activity (for cxample, datc, site, ID
number, and location) in the logbook. Note the ficld conditions, weather conditions, and
any unusual circumstances. Notes should be as descriptive and inclusive as possible. A
person reading the centries should be able to reconstruct the sampling situation from the
rccorded information. Language should be objective, factual, and frce of personal

fcelings and inappropriate terminology.

SOP 1.3
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3. PROCEDURES

3.1. Associated Procedures

Before

cvery opecration, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain

information on the performance of ficld activitiecs. They should be consuited for specific
information about equipment and supplies; sample collection, preservation, packaging, and

shipping; decontamination procedures; and documentation requirements.

Procedures

directly associated with this SOP are listed below.

SOP No. SOP Title
1.1 General Instructions for Ficld Personncl-
1.4 Sample Containers and Preservation
1.5 Gu.ic.ic to the Handling, Packaging, and Shipping of
Samples

3.2. Preparation

3.2.1. Office

Review the FSP or WP and SOPs listed in Section 3.1.

A,

B. Coordinate schedules/actions with the instaliation staff.

C. Obtain appropriate permission for property access.

D. Assemble the equipment and supplies listed in Appendix 5.1. Ensurc the proper
opecration of all sampling equipment.

E. Notify the analytical laboratory of sample typcs, the number of samplcs and the
approximate arrival date.

F. Contact the carrier that will transport samples to obtain information on
regulations and specifications.

3.2.2. Documentation

A. Obtain a logbook from the QA officer.

B. Record results of the cquipment check in the logbook.

C. Obtain a sufficient number of the appropriate ER Program data collcction forms
(see INDEX TO SOPs).

D. Consult the ER Program data administrator for a current list of information
management codes, location IDs, and sample numbers used in thc completion of
data forms.

Mound Plant ER Program SOPs Revision 1 ) SOP 13
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I 3.2.3. Field

Ficld preparation requires organizing sample bottles, sample labels, and documentation in
an orderily, systematic manner that promotes consistency and traccability of all data.
" "Appropriate items should be completed before a sample is collected._ .~ .

A. Record all pertinent information (for example, date, site, ID number, and
location) in the logbook. Note ficld conditions, unusual circumstances, and

weather conditions.

B. Fill out information on the sample identification label and attach the label to a
sampie bottle.

C. Compilcte initial information required on data collection forms.

3.3. Operation

3.3.1. Logbook

Enter all information pertinent to a ficld activity in a bound logbook with consecutively
numbered pages. Eater inTormation that does not require data entry into the logbook. If
not included on a data collection form, entrics in the logbook should include at least the

information listed below. .

. - Date and time of .cntty
- Purposc of sainpling
- Name and address of ficld contact
- Site identification
- "Type of process producing waste (if known)
-  Type of sample (soil, water, scdiment, ctc.)
-  Sample identificr and sizc of samplc taken
- Type of analysis rc'qdcstcd
-  Description of sampling point or location numbcr
- Datc and time for collcction of sample
- Collector's sample identification number(s) and/or name
- References of the _sampling site (like maps or photographs)
- Ficld observations and sampling locations

(‘ - Associated ficld mcasurements

Method of sample collection, preservation techniques/reagents used, and any
deviations or anomalics noted

Mound Plant ER Program SOPs Revision 1 SOP 13
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- Transfer of a logbook to individuals designated for specific tasks of the
project

- Any uncompleted work
For water samples, the TEGD suggests the following additional information.
- Presence of immiscible layers and detection method
- Collection mecthod for immiscible layers
-  Samplec distribution and transporter
- Climatic conditions including air temp
- Internal temperature 6!‘ ficld and shipping container
Because sampling situations vary widely, make notes as descriptive and inclusive as pos-

sible. A person reading the catries should be able to reconstruct the sampling situation
from the recorded information. Use language that is objective, factual, and frec of

personal fcelings or any other inappropriate terminology. If anyone other than the person”

to whom the logbook was assigned makes an entry, he/she should date and sign the eatry.
Never- remove logbook pages. If a mistake is made, draw a single line through the
mistake, write the new information above the line, and date and initial the change.

3.3.2. Photographs

Photographs provide the most accurate rccord of the field worker's observations. They
can be significant during future inspections, informal meetings, and hecarings. A pho-
tograph must be documented to be a valid representation of an existing situation. For
cach photograph taken, record the items listed below in the logbook and on the back of

cach processed photograph.
- Date and time
- Signature of photographer
- Name and identification number of site
- Typc of camera, lens, f-stop, shutter speed, and film uscd
- General direction faccd and description of the subject
- Distance from photographer to object
- Location at the site
- Sequential number of photograph and the roll number
Any remarks about the contents of a photograph could jcopardize its valuc as legal

cvidence, so limit comments to the photograph’s location. Photographs should bc taken
with a perspective similar to that afforded by the naked cye. Telephoto or wide-angle

shots cannot be used in enforcement procecedings.

Mound Plant ER Program SOPs Revision 1 SOP 1.3



3.3.3. Sample Labels

Use soil and water sample idcntification labels to tag or label sample containers. Seal
cach sample immediately after it is collected and labeled with waterproof black ink.
Label tags may be -filled out before collection to.minimize the handling of the_sample
containers. Appendix S.1, Soil Sample and Water Sample Identification Labels, provides
cxamples of the common sample labels to be used. Instructions for completing .the labels
are included in Appendix 1.3, Data Form Completion.

When appropriate, use an ctching tool to mark sample containers in the ficld, rather than
immediately applying a sample fabel or tag. This avoids possiblc label contamination
problems and subsequent decoatamination difficulties. In this case, write the data
intended for the sample label in the logbook and transcribe them onto the label after the

sample containers have been decontaminated.

Firmly attach the labels to the samplc containers. The containers must be dry enough for
gummed labels to be securely attached.

3.3.4. Sampl llection and Inven

The number of persons involved in collecting and handling samples should be kept to a
minimum. Use the guidelines established in this SOP and SOP 1.5, Guide to the Handling,
Packaging, and Shipping of Samples. Complete data collection forms at the time the
sample is collected and have the sample collector(s) sign or initial them. Iaclude the date
and time. On liquid coatainers, mark the liquid level with waterproof black ink. This
requirement is not necessary for completely filled volatile organics analysis (VOA) septum
vials. If the volume reccived by the laboratory is different than when collected, the sam-
ple container may have leaked, been tampered with, or spilled hazardous materials. Use
the Custody Transfer Record/Lab Work Request form, Appendix 5.2, to inventory all
samples collected in the field. Instructions for the form arc in Appendix 5.3, Data Form

Completion.

3.3.5. Chain of Custody . “

A. Objectives

The primary objective of the chain-of-custody procedure is to create an accurate
written record that can be used to trace the posscssion and handling. of the
sample from the moment of its collection through analvsis and introduction as
evidence. A sample is in somconce’s custody when one of the criteria listed beclow

has been satisfied.
1. The sample is in one’s actual possession.

2. The sample is in one’s view after being in one'’s physical possession.

3. The sample is in one’s physical possession and is then locked up so that no
one can tamper with it.

4. The sample is kept in a secured area that is restricted to authorized

personnel.

Mound Plant ER Program SOPe Revision 1 SOP 1.3
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Transfer of Custody and Shipment

When transferring the samples, the transferee should sign and record the date and
time on the Custody Transfer Record/Lab Work Request form. Custody transfers
made to a sample custodian in the ficld should account for ecach sample, although
samples may be transferred as a group. Every person who takes custody should
fill in the appropriate section of the Custody Transfer Record/Lab Work Request
form. To reduce the number of custody records, minimize the number of cus-

todians in the chain of possession.

The ficld custodian is responsible for properly packaging and dispatching samples
to the appropriate laboratory. This responsibility includes filling out, dating, and
signing the appropriatc portion of the Custody Transfer Record/Lab Work
Request form. The chain-of-custody form is then placed in a sealed plastic bag
and tapcd to the inside of the cooler lid, where it is immediately.visible whea the
cooler is opened. Signed and dated chain-of-custody seals are also placed on the
sample container hds to detect sample tampering.

In general, packaging of environmental samples will include the following:
placement of sample containers in zip-lock plastic bags to reduce the chance of
both breakage and reclease of sample if breakage does occur, and placement of the
bagged sample containers in a cooler containing sufficient vermiculite to prevent

- breakage and to absorb any material that lcaks. For water samples in 4L amber

glass containers, the samples will be wrapped in “bubble wrap” to prevent
breakage. Ice or bluc ice is used to maintain sample temperatures at 4°C. 1If ice
is used, it must be double-bagged in zip-lock bags. Experience has shown that
fully 1/4 to 1/3 of the cooler volume must be ice, packaged around and over the
sample containers, to maintain tempceratures at 4°C.

Send all packages to the laboratory with the chain-of-custody record and other
pertinent forms. Retain a copy of these forms at the originating office (cither
carbon or photocopy). Recgister mailed packages with a return receipt requested.
For packages sent by common carrier, retain receipts as part of the permanent
chain-of-custody documentation. Pack samples so that they do not break in
shipment. Scal the cooler with chain-of-custody scals so that any tampering can
be readily detected. SOP 1.5, Guide to the Handling, Packaging, and Shipping of

Samples, describes these procedures in detail.

3.4. Postoperation

3.4.1. Field

A. Verify that all sample bottles have been correctly identificd and labels have all
nccessary information (location, time, and date).

B. Cross-check filled sample bottles in possession against thosc recorded in the
logbook. Maintain custody of filled sampic bottles by kceping them in actual
possession, within view, locked or seaied up to prcvent tampering, or bringing
them into a secure area.

C. Prepare samples for transport according to SOP 1.3, Sample Control and
Documentation; SOP 1.4, Sample Containers and Prescrvation; and SOP 1.5, Guide
to Handling, Packaging, and Shipping of Samples. :
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APPENDIX 5.1

SOIL SAMPLE AND WATER SAMPLE [

DENTIFICATION LABELS

SOIL SAMPLE IDENTIFICATION LABEL

EACILITY CODE LOCATION 1D
SAMPLE 1D LOG DATE
LABCODE_ . _ LOG TIME
SAMPLER LOGGER CODE

SAMPLE DEPTH INTERVAL FROM DATUM
BEGINNING DEPTH (FT FROM DATUM)

ENDING DEPTH (FT FROM DATUM;

ANALYSIS REQUESTED

COMMENTS

. SSL~132

WATER SAMPLE IDENTIFICATION LABEL

salarry CODE » i 0.

SAMSE D AOG DATE

LAS CODE LOG T

BN EN 1 TOUL

ANALYSIS REQUESTED.

P SERYATION SE YO0,

COMMENTS

WwSL~132
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3.4.2. Documentation

A. Record data and any uncompleted work in the logbook.

B. Complcte logbook entries, verify the accuraéy of entries, and sign/initial and datc
‘all pages.

C. Document the chain of custody on the Custody Transfer Record/Lab Work
Request form.

D. Review data collection forms for completeness.

3.4.3. Office

‘A. Deliver original forms and logbooks to the sitc manager for techmical review.
He/she will review, sign’ forms, and transmit to the document control officer
(copices to the files) for eventual delivery to the Department of Encrgy.

B. Iaventory equipment and supplies. Repair or replace all broken or damaged
equipment. Replace expendable items. Return equipment to the equipment
manager and report incidents of malfunction or damage.

C. Contact the analytical laboratory to casurc that samples arrived safely and
instructions for sample analyses arec clearly understood.

4. SOURCE
EPA.  1986. °*"RCRA Ground-water Monitoring Technical Enforcement Guidance

Document.” US. Environmental Protection Agency document. Washington, D.C:
US. Government Printing Office.

5. APPENDIXES

5.1. Soll Sample and Water Sample Identification Labels

5.2. Custody Transfer Record/Lab Work Request Form

£.3. Data Form Completion

. Mound Plant ER Program SOPs Revision 1 SOP 1.3
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APPENDIX 5.3
DATA FORM COMPLETION

Use a pen with black ink that is not water soluble (not a fclt-tip pen). Make an cntry in
cach blank. Where there is no data entry, enter UNK for Unknown, NP for Not
Performed, or ND for Not Done. If any procedure was not performed as prescribed, give
the reason for the change or omission on the form in the comments ficld. To change an
entry, draw a single line through it, add the correct information above it, and initial the

change.

SOIL SAMPLE IDENTIFICATION LABEL

1. Facility Code. Five-character code abbreviating the facility name where
program activity is being conducted. The first three characters indicate the
facility, and the remaining two numbers designate the specific site within the

facility.

2. Sample ID. Four-digit number assigned to cnsure that data collected retains
uniqueness from other data collected at the same location ID.

3. Lab Code. Three-character code identifying the company responsible for
performing the analysis of water, soil, biota, and air samples.

4. Sampler. Name of person(s) collecting sampie. .

5. Location ID. Four-character code assigned sequentially to cach borehole, test
pit, or surfacec location where chemical, biological, and radiological samples

are collected, and/or other mecasurements arc taken.

6. Log Date. The datc the information reccorded on the label was obtained in
the format DD-MMM-YY (01-JAN-88).

7. Log Time. The time the sample was collected (HH:MM).

8. Logger Code. Three-character or (our-character code identifying the
company responsible for coliecting the information recorded on the form.

9. Sample Depth Interval from Datum:

a. Beginning Depth (Ft From Datum). Depth from the ground surface to
the top of the sampling interval in the format of fect and tenths of fecet.

b. Ending Depth (Ft From Datum). Depth from the ground surface to the
bottom of the sampling interval in the format of fcct and tenths of fect.

10. Analysis Requested. Type of analysis requested.

11. Comments. Any additional information.

SOP 1.3
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- Facility . Code..

APPENDIX 5.3, Continucd

WATER SAMPLE IDENTIFICATION LABEL FORM

Five-character_ code_abbreviating the facility name where
program activity is being conducted. The first three characters indicate the
facility, and the remaining two numbers designate the specific site within the

facility.

Sample ID. Four-digit number assigned to ensurc that data collected retains
uniqueness from other data collected at the same location ID.

Lab Code. Three-character code ndcnnt‘ynng the laboratory responsible for
performing the analysis.

Sampler. Name of person(s) collecting sample.

Location ID. Four-character code assigned sequentially to cach borehole, test
pit, or surface location where chemical, biological, and radiological samples

are collected, and/or other measurements are taken.

Log Datec. The date the information recorded on the form was obtained in
the format DD-MMM-YY (01-JAN-88).

Log Time. Time the sample v)as collected (HH:MM).

Logger Code. Three-character or four-character code identifying the
company rcsponsible for collecting the information rccorded on the form.

Analysis Requested. Type of analysis requested from the faboratory.

10. Preservation Method. Typce of preservative used.

11. Comments. Any additionaf information.

SOP 1.3
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CUSTODY TRANSFER/LAB WORK REQUEST FORM

1. Received By. Completed by lab.

2. Date. Completed by lab.

3. Assigned To. Completed by lab.

4. Client. Client name.

5. Client .Contact. WESTON person who will be laboratory contact.

6. Phone. Phone number of WESTON contact. |

A 7. RFW Contact. Labof:itory contact.

8. Date Due. Date analysis is duc from the laboratory.

9. Project Number. Project number under which work is billed.

10. Sample No. Complcted by laboratory.

1. Client ID No. Three-part identificr consisting of facility code, location ID,
and sample ID and scparated by dashes (for cx.alpplc, KCP01-01-01 .and ‘
PXTO02-0002-0001). Sce the ER Program data administrator for conventions :
to identify field quality control samples.

12. Description. Any descriptive information about the samplc.

13. Matrix. Matrix type for sample; sec valid matrix codes on lower half of
form.

14. Date Ccllected. Date the sample was collected in the format DD-MMM-YY
(OI-JADM. <8).

15. Container/Preservative. Container size and type (500-ml glass).

16. Analysis Rcquested. The type of analysis requested for cach sample. The
column hecading indicating the typc. '

PCB=Polychorinated Biphenyl
HE=High Explosive
HSL=Hazardous Substancc List

EPTOX=Extraction Proccdure Toxicity

VOA=Volatile Organic Analysis .
Mound Plant ER Program SOPs Revision 1 SOP 13
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. APPENDIX 5.3, Concluded

CUSTODY TRANSFER/LAB WORK REQUEST FORM

o BN'/-x;Basc l;\;c;tfal Acxd N
TCLD=Toxic Characterization Leach Procedure
PEST=Pesticides
MAJ=Major Cation/Anion

17. Matrix. Valid matrix codes.

18. Special Instructions. Any special instructions.

19. Items/Reason. The reason the custody is transferred for all or sclected items
of the shipment.

20. Relinquished Bj. Signature of person sending samples.

21. Received By. Person or (shipping company) who reccived samplies.

. 22. Date. Date sample is sent.

23. Time. Time sample is sent.

" Mound Plant ER Program SOPs Revision 1 : SOP 1.3
Draft March 1992 Page 13
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17.
18.

19.

20.
21.
22

23.

Mound Plant ER Program SOPs Revision 1

Draft
SOP1-3.DOC

APPENDIX 5.3, Concludcd

CUSTODY TRANSFER/LAB WORK REQUEST FORM

BNA=Base Necutral Acid
TCLD=Toxic Characterization Lcach Procedure
PEST=Pesticides

MAJ=Major Cation/Anion

Matrix. Valid matrix codes.

Special Instructions. Any special instructions.

Items/Reason. The recason the custody is transferred for all or sclected items
of the shipment.

Relinquished By; Signature of person sending samples.
Reccived By. Person or (shippir;g company) who received samples.
Date. Datec sample is sent.

Time. Time sample 1s sent.

SOP 13
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STANDARD OPERATING PROCEDURE 1.4
SAMPLE CONTAINERS AND PRESERVATION

1. PURPOSE

To provide guidance in the selection of suitable containers for samples, container cleaning, required
sample volumes, sample collection, holding times, and the recommended preservation techniques

for water, wastes, sediments, sludges and soil samples.
"2 GENERAL DISCUSSION

The Field Sampling Plan (FSP) or Work Ptan (WP) provides information about the scope and details
of a given operation and establishes the number, types, and analyses of field samples (including
field analyses). Refer to the FSP or WP for the procedures and equipment to be used in collecting
samples. Collection and measurement of samples and the documentation of data will be performed

as described in the associated procedures.

In choosing a sample container, the ideal material should be nonreactive with the sample and the
particular analytical parameter to be tested. Glass or Teflon containers must be used with samples
analyzed for organic compounds to prevent the introduction of extraneous organic compounds,
such as those that might be feached from plastic containers. The rigid plastic screw caps for the
bottles must be Teflon fined to prevent contamination.

Once a sample has been collected, steps must be taken to preserve the sample's chemical and
physical integrity during transport and storage before analysis is conducted. The type of sample
preservation required will vary according to the sample type and the parameter to be measured.

3. PROCEDURES

3.1. Associated Procedures

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain
information on the performance of field activities. They should be consulted for specific information
on equipment and supplies; sample collection, preservation, packaging, and shipping; and

documentation requirements. Procedures directly associated with this SOP are listed below.

Mound Plant ER Program SOPs Revision 4 . SOP 14
Draft Final March 1993 Page 1
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3.2

3.2.1.

3.2.2.

3.2.3.

SOP No. SOP Title

1.3 Sample Control and Documentation .
1.5 Guide to the Handling, Packaging. and Shipping of Samples
1.6 General Equipment Decontamination
2.8 Sampling for Volatile Organics
Preparation
Office

-'“f“.po.m>|

Review the FSP or WP and SOPs listed in Section 3.1.
Coordinate schedules/actions with the installation staff.
Obtain appropriate permission for property access.

Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper
operation of all sampling equipment.

Notify the analytical laboratory of sample types, the number of éamplee. and the
approximate arrival date.

Contact the carrier that will transport samples to obtain information on regutations
and specifications. :

Documentation

A

Obtain a logbook from the QA officer.
Record resuits of the equipment check in the logbook.

Obtain a sufficient number of the appropriate ER Program data collection forms
(see INDEX TO SOPs). '

Consult the ER Program data administrator for a current list of information
management codes, location IDs, apd sample numbers used in the completion of
data forms.

Sample Container Preparation

Sample containers will vary according to the matrix and nature of the sample to be collected.

Wide-mouth containers are generally used for soils and wastes; narrow-mouth containers are used

for water. Calcutations should be made to determine the number and type of containers required .

for the sampling effort, including extra bottles for contingencies.

Mound Piant ER Program SOPs Revision 4 SOP 14
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Procurement of containers should be initiated as early as possible to avoid unavailability and
shipping delays and to satisfy cleaning requirements. Obtain the required number of sample bottles
included in the FSP or WP of a type consistent with recommendations in EPA-600/4-79-020 (EPA

1979) Sample oontamers can ushaﬂy be obtained d dlrecuy from the Iaboratory performmg ‘the

analyses.

A Container Type

1. Identify the containers required for analysis by matrix as shown in
Appendixes 5.2 through 5.7 (for example, amber glass, narrow-mouth
bottles for PCB analysis of water samples). Confirm the container
requiremems with the anatytical laboratory and the FSP or WP.

2. Calanatemenumberofeadttypeofconminefrequiredbyindud‘ng

duplicates and blanks with the number of investigative samples specified
in the FSP or WP. Also include extra bottles for contingencles. .

8. Container Cleaning
Containers certified as being precleaned to EPA specifications will be obtained from

the manufacturer through the laboratory. If certified containers are not obtained,
follow the procedures outlined below to wash containers and caps. The person

washing containers must wear gloves.
1 inorganic and general parameters

a. Wash containers, septa or liners, and closures in hot tap water
with taboratory-grade, nonphosphate detergent.

b. Rinse three times with tap water.

C. Rinse three times with ASTM Type { deionized water (EPA 1979).

d Oven dry containers, septa or liners, and closures.
e. Remove containers, septa or liners, and closures from oven.
f. Place liners in closures (Teflon side down) and place on

containers. Containers should not be removed from the
preparation room until sealed.

2. Trace metals

For certain parameters, a special cleaning procedure is needed to avoid
adsorption or contamination resuiting from interaction with container walls.

These procedures are outiined below.

a. Wash containers, closures, and Teflon liners in hot tap water with
laboratory-grade, nonphosphate detergent.
b.  Rinse three times with tap water.
Mound Plant ER Program SOPs ' Revision 4 SOP 1.4
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Rinse one time with 1:1 nitric acid.

d. Rinse three times with ASTM Type | deionized water (EPA 1979).

€. Air dry in a contaminant-free environment.

f. Place liners in closures and place closures on containers.
Containers should not be removed from the preparation room until
sealed.

3. Extractable Organics

a. Wash glass bottles, Teflon liners, and caps with hot tap water
using laboratory-grade, nonphosphate detergent.

b. Rinse three times with tap water to remove detergent.

c. Rinse three times with ASTM Type | organic-free water (EPA 1979).

d. Oven dry bottles, liner, and caps to 105° - 125° for one hour.

e Rinse with pesticide-grade hexane or pesticide-grade methylene
chloride.

f. Oven dry bottles, liner, and caps to 105° - 125° for one hour.

g. Allow battles, liners, and caps to cool to room temperature in an
enclosed contaminant-free environment. Cap the containers after
the glassware has been cooled.

h. Store in a contaminant-free area.

4. Volatile Organics Samples Containers

a. Wash glass vial, Teflon-based septa, Teflon liners, and caps in hot
water using laboratory-grade, nonphosphate detergent.

b. Rinse three times with tap water.

C. Rinse three times with ASTM Type | organic-free water (EPA 1979).

d. Oven dry vial, caps, septa, and liner at 105° for one hour.

e. Allow vial, caps, septa, and finers to cool to room temperature in

- an enclosed contaminant-free environment.

f. Seal vials with septa (Teflon side down) and cap.

g. Label each vial with lot number and pack in the case.

h. Store in contaminant-free area.

Mound P
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5. Sterilization

a. For microbiological analyses, sterilize the container and its
stopper/cap by autoclaving at 121°C for 15 min or by dry heat at
180°C for 2 hrs. , . o P S

b. The sample bottles can be wrapped with aluminum foil- before
sterilization. Remave the protective wrapping after the sample is
taken to facilitate cleaning the bottle before shipment to the

analytical laboratory.

C. An acceptable alternative for emergency or field use is the
sterilization of containers by boiling in water for 15 min.

3.24. Sample Volume

The volume of sample collected should be sufficient to perform all the required analyses plus an
additional amount to provide for any quality control needs, split samples, or repeat examination.
The volumes listed in Appendixes 5.2 through 5.7 are intended as general guidelines. Specific
volume requirements to be followed will be those specified in the appropriate Work Plan, and/or
Field Samplmg Plan. The laboratory receiving the sample should be consuited for specific volume
requirements, and these shauld be specified in the FSP or WP.

NOTE: A sufficient number of containers must be available to ship the proper sample volume. For
example, Department of Transportation (DOT) and International Air Transport Association (IATA)
regulations limit the size of a sample container to 16 oz if the contents may include hazardous
materiafs. In this case, two S00-mL or four 250-mL containers would be required to ship a one-iter
fluid sample. See SOP 1.5, Guide to the Handling, Packaging, and Shipping of samples for

additional information.

3.25. Sample Preservation

Sample containers may arrive at the site with the proper type and amount of preservatives in them.
If onsite preservation of the samples is necessary, the proper reagents should be provided for the
field crew in an easily usable form that can be added at the time of sampling. Preservation required
for the specific analyses requested may be determined by using Appendixes 5.2 through 5.7.. The
preservation requirements specified in the Work Plan. and/or Field Sampling Plan will take

precedence over Appendixes 5.2 through 6.7. Materials commonly needed for sample preservation

are listed below.

LA Small botties of pelletized NaOH
Mound Plant ER Program SOPs Revision 4 SOP 1.4
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2. Ascorbic acid crystals
3. Leap acetate péper and pH paper
4, Calibrated sampling scoops
5. Reagent-grade acids (HNO,, HCl, and H,S0,) in Safe-Kote bottles
6. Calibrated dispenser baotties (0.5 to 2 ml) for acids.
3.2.6. Field

The appropriate number and type of precleaned containers, along with preservatives, equipment,

- and packaging containers, should be stored In a facility that can be locked or guarded. The storage .
facility should be located near the site and decontamination staging area, but should also be
accessible to freight trucks that will be delivering new container shipments and transporting samples
to the laboratory. '

3.3. Operation

A Soils/Wastes Sample Collection

NOTE: All individuals in the sampling area must wear gloves appropriate to their
tasks. Only the persans collecting samples and filling sample containers must
discard their gloves between sampling tasks (e.g. sample set).

1. While wearing protective gloves, fill the bottle with the sample. Wet soils
should have enough headspace to allow for expansion. Sails collected for
VOC analysis should be filled as full as possibie with no headspace.

2. Take extreme care to avoid contamination af the bottles or cabs. Remove
the cap just before filling and replace it as soon as possible after filling.
Avoid any personal contact with the inside of the bottie or cap.

3. Clean the exterior of the bottie with a wipe moistened with deionized water,
followed by a wipe moistened with methanol. When appropriate,
implement SOP 1.6, General Equipment Decontamination. Aftach a
completed sample label (according to SOP 1.3, Sample Control and
Documentation) and cover with clear tape. The tape should extend at least
1/4 inch beyond the edges of the label. Wrap a strip of Parafilm around
the junction of the bottle and cap.

4. Preservation of soil samples is usually accomplished by protecting the
sample from UV light by using an amber bottle and keeping the sample
cool. " ‘ "
5. if required. place the container in a cooler. Maintain the samples at a cool
Mound Plant ER Program SOPs Revision 4 SOP 14
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temperature with frozen packaged ice (for example, Blue [ce) or ice cubes
sealed in two plastic bags. Avoid freezing the sample by packing 1o
prevent contact between the coolant and the sample container.

If samples are not delivered to the laboratory on a daily basis, check ice

chests and insulated boxes every 24 hrs and replace thawed ice or Blue
ice packs as needed.

Avoid exposing the sample to extreme hot or cold temperatures and
intense sunlight, even if no specific preservation is recommended.

EPA guidance recommends that a 4°C temperature be maintained in the
sample container before and during shipment.- A 40-mL VOA vial is filled
with deionized, distilled water and used as a temperature blank for the
cooler. The analytical laboratory will use this temperature blank to record
the temperature at the time of sample receipt. The temperature should be
4°C + 29C or as specified in the QAPP. If the temperature is not within
this range, the project manager, or designee, will be notified.

The temperature should be checked again at the analytical (aboratory.
Record both temperatures in the special instructions section of the
Custody Transfer Record/Lab Work Request form (see SOP 1.3., Sample
Control and Documentation). if a continuous temperature record can be
obtained during the shipment period, record the maximum temperature in
the container on the custody transfer form. '

B. Water Sample Collection

NOTE: All individuals in the sampling area must wear gloves appropriate to their

tasks. Only the persons collecting sampies and filling sample containers must

discard their gloves between sampling tasks (e.g.. sample set).

1. Before collecting samples for organics and CN, use the Hach Test Ktt for
residual chlorine and sulfides. if present, preserve samples according to
instructions in Appendix 5.2, Recommendation for Sampling and
Preservation of Water Samples According to Measurement (for example,
Na,S,0, to organic samples).

Mound Plant ER Program SOPs Revision 4 SOP 14
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2. Collect samples directly in the appropriate container, ensuring that the
sampling flow rate, if applicable, does not exceed the flow rate used while
purging. Collect samples in the order of their volatilization sensitivity
(TEGD). When caollecting VOAs, follow SOP 2.8, Sampling for Volatile

Organics.
1) Volatile organics

2) Extractable organics

3) Dissalved metals
4) Total metals

5) Cations

6) Ar;ions

7) Radionuclides

3. Do not filter unless specified in the Sampling Plan.

4, Do not rinse the container.

5. Slowly fill each container almost full, except VOAs (see SOP 2.8, Sampling ‘
for Volatile Organics).

6. Add any prescribed preservative.

7. Cap the container, shake, and reopen it.

8. If gsing acid or base preservative, check the pH adjustment with pH paper.

9. If necessary, add more preservative.

10. Complete steps 3 and 5 through 8 from Section 3.3.A.

11. if an error was made in collection, discard the entire bottle and start with
a new one.
C. Holding Time

In general, analyze samples as soon as possible after collection. Some parameters

are required to be analyzed in the field (See Appendix 5.2). Allowable holding

times are listed as guidelines. They represent the maximum times that samples are

considered valid. The typical required holding times for each analyte (or analysis .

group) are presented in Appendix 5.2. However, the Work Plan and/or Field

Sampling Plan will specify holding times on a project-specific basis and, if different,

take precedence over the Appendix 5.2 limits. There are instructions in the FSP or

WP for delivering the samples to the laboratory as soon as possible. (See SOP 1.5, : ‘
Guide to the Handling, Packaging, and Shipping of Samples).

3.4 Postoperation

Mound Plant ER Program SOPs Revision 4 SOP 1.4
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3.4.1. Field

A

B
C.

_Store unused, clean sample bottles in a clean environment for later use.

Clean acid dispensers and store them dry for the next field operation.

Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General
Equipment Decontamination), and ready for shipment.

Restore the site to presampling conditions as specified in the FSP or WP.

Make sure all wells are labeled, sampling locations are properly.staked, and the
location 1D is readily visible on the guard pipe or location stake.

Prepare samples: for transport according to SOP 1.3, Sample Control and
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP 1.5, Guide
to Handling, Packaging, and Shipping of Samples.

3.4.2. Documentation

A Record any cleanup procedures and any uncompléted work (like site restoration
‘ or uncompleted sampling) in the logbook.
B. Compilete logbook entries, verify the accuracy of entries, and sign/initiat all pages.
C. Review data collection forms for completeness.
3.4.3. Office

A Deliver original forms and logbooks to the site manager for technical review.
He/she will review, sign forms, and transmit to the document control officer (copies
to the files) for eventual delivery to the Deparntment of Energy.

B. Inventory equipment and supplies. Repair or replace all broken or damaged
equipment. Replace expendable items. Return equipment to the equipment
manager and report incidents of malfunction or damage.

C. Contact the analytical laboratory to ensure that samples arrived safely and
instructions for sample analyses are clearly understood.

4. SOURCES

‘ Korte, Nic, and Peter Kearl. 1985. “Procedures for the Coflection and Preservation of Groundwater and
Surface Water Samples and for the Installation of Monitoring Wells: Second Edition.” U.S.
Department of Energy report GJ/TMC-08. Technical Measurements Center, Grand Junction Project

Office, Grand
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EPA. 1979. "Handbook for Analytical Quality Control in Water and Wastewater.” U.S. Environmental
Protection Agency report EPA-600/4-79-019. Washington, D.C.: U.S. Government Printing Office.

EPA. 1982. "Handbook for Sampling and Sample Preservation of Water and Wastewater.” U.S.
Environmental Protection Agency repornt EPA-600/4-82-029. Washington, D.C.: U.S. Government

Printing Office.

EPA. 1983. "Methods for Chemical Analysis of Water and Wastes.” U.S. Environmental Protection
Agency report EPA-600/4-79-020. Washington, D.C.: U.S. Govemment Printing Office.

EPA. 1983. “Manual of Groundwater Quality Sampling Procedures.” U.S. Environmental Protection
Agency report EPA/600/2-81-160. Washington, 0.C.: U.S. Govemment Printing Office.

EPA. 1984. “Test Methods for Evaluation of Solid Waste.® 2d ed. U.S. Environmental Protection
Agency report EPA-SW-846. Washington, D.C.: U.S. Govemment Printing Office.

EPA. 1985. *“Practical Guide for Groundwater Sampling.” U.S. Environmental Protection Agency report
EPA/600/2-85/104. Washington, D.C.: U.S. Government Printing Office.

EPA. 1986. "RCRA Groundwater Monitaring Technical Enforcement Guidance Document™ U.S.
Environmental Protection Agency document OSWER-8350.1. Washington, D.C.: U.S. Govemnment

Printing Office.
5.  APPENDIXES
S§.1.  Equipment and Sprlies Checklist

5.2 Recommendation for Sampling and Preservation of Water Samples
According to Measurement

5.3. Sampling and Preservation Procedures for RCRA Groundwater Detection
Monitoring ’

§.4.  Analysis Plan for Soil/Sediment Samples
5.5. Sample Containers for Waste
.5.6. Containers for Aqueous Waste Samples

5.7. Analysis Plan for Soil/Sediment/Waste Samples
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APPENDIX 5.1
EQUIPMENT AND SUPPLIES CHECKUST

Narrow-mouth amber glass bottles with Teflondined caps (0:5, 1, and 2 liters)

Amber glass vials with Tefion septa (40-mL)

Blue Ice or equivalent

250-mL sterile bottle

Cardboard boxes

Insulated coolers

Ballpoint pen (permanent black ink)

Felt-tip marker pen (permanent black ink)

Heavy-duty poly bags and ties

Strapping tape
Wide-mouth polyethyiene bottles (0.5, 1, and 2 liters)

Plastic trashcan liners

1-11 pH indicator paper

Canvas bags

Hach field test kit for sulfides

Hach field test kit for chlorine

Parafilm

Ascorbic acid crystals

Disposable surgical gloves (latex, PVC, other suitable plastic, or rubber)
NaOH pellets

Disposable wipes

Crystalline Na,S,0,

Methano! and deionized water in Teflon wash bottles

Mound Plant ER Program SOPs Revision 4
Draft Final March 1993
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APPENDIX 5.1, Continued
EQUIPMENT AND SUPPUES CHECKLIST
Padding for packaging of samples
_____ Concentrated HNO,, H,SO,, and HCl

New or cleaned polyethylene narrow-mouth bottles
(1.0 fiter, 500 mL, 125 mL, and 60 mL)

Mound Plant ER Program SOPs Revision 4 SOP 14
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APPENDIX 5.2

RECOMMENDATION FOR SAMPLING AND PRESERVATION OF
WATER SAMPLES ACCORDING TO MEASUREMENT"!

Volume
Requirement
Measurement {mt)
Physical Properties
Color 50
Conductance 100
Hardness 100
Odor 200
pH 25
Residue A
Filterable 1000
Nonfilterable 1000
Total 100
Volatile 100
‘ Settieable Matter 1000
Temperature 1000
Turbidity 100
Metals
Dissolved 1000
Total 1000
Chromium ** 200
®
g% l;l;m ER Program SOPs

VENANTIML ARG

Container’ Preservative™
PG Cooal 4°C
PG Cool 4°C
PG HNO, to pH<2
-G only Coal 4°C
PG None Required
PG Cool 4*C
PG Cool 4°C
G Cool 4°C
P.G Cool 4°C
PG Cool 4°C
P.G. None Required
P.G Cool 4°C
PG Filter onsite
HNO, to pH<2
PG HNO, to pH<2
PG Cool 4°C
Revision 4
March 1993

Holding
Time*

48 Hrs.
28 Days
6 Mos.

24 Hrs,

immediately
7 Days
7 Days
7 Oays
7 Days
48 Hrs.

Anslyze

48 Hrs.,

6 Mos. ™
6 Mos.

6 Mos.

24 Hrs.



Measurement
Mercury
Oissolved
Total
Inorganics, Noametalfics
Acidity
Akalinity
Bromide
Cations

lodide

Nitrogen

Kieldah, Total

Nitrate Plus Nitrite

APPENDIX 5.2, Continued
RECOMMENDATION FOR SAMPLING AND PRESERVATION OF
WATER SAMPLES ACCORDING TO MEASUREMENT'"

Volume
Requirement

(mt})

100

100

100

100

1,000

8

1500

100

100

150

Mound Plaot ER Program SOPs

Draft Final

Container”

P.G

PG

P.G

PG
PG

PG

PG

PG

PG

PG

PG

P.G

PG

PG
PG

March 1993

Preservative™*
Filter

HNO, to pH<2
HNO, to pH<2

Cool 4°C
Cool 4°C
None Required
HNO, to pH<2
None Required
None Required
NaOH to pH>12
Cool 4°C
Cool 4°C
Cool 4°C

Cool 4°C
H,SO, to pH<2

Cool 4°C
H, S0, to pH<2
Cool 4°C
#,50, to pH<2
Cool 4°C
Cool 4°C

Holding
Time*

28 Days from date
of collection

28 Days

14 Days

14 Days

28 Days

28 Days

28 Days

Analyze

14 Oays from date
of collection

28 Days
24 Hrs,

28 Days

48 Hrs.

48 Hrs.

SOP 14
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APPENDIX 5.2, Continued
RECOMMENDATION FOR SAMPLING AND PRESERVATION OF
WATER SAMPLES ACCORDING TO MEASUREMENT'"

Volume

Requirement
Measurement fmy)

Dissolved Oxygen

Probe 300

Winkler 300
Phosphorus

Octhophosphate,

Dissolved 50

Total, 80
Dissolved
‘ Total $00 A
Silicia 50
Sutfate $0
Suffide S0
Sutfite 50
Oeganics
800 1000
COoD S0
Oil & Grease 1000
Mound Plant ER Program SOPs

Draft Final

rerona

PG

Container®
G bottie and top
G bottle and top
and store in dark
PG
PG
PG
P only
PG
PG
PG
PG
PG
PG
Revision €
March 1993

Preservative™*

None Required

Fix onsite

Filter onsite
Cool 4°C

Cool 4°C
H,SO, to pH<2

Filter on site
Cool 4°C
H,50, to pH<2
Coot 4°C
H,;50, to pH<2
Cool 4°C
Cool 4°C
Cool 4°C
add 2 m (iter
zinc acetate plus
NaOH to pH >9

None Required

Cool 4°C

Cool 4°C
H,S0, to pH<2

Cool 4°C
H,S0, to pH<2

Holding

Time*

Analyze
immediately

8 Hours

48 Hrs.

28 Days

24 Hrs.
28 Days
28 Days
28 Days
7 Days

Analyze
immediately

48 Hrs.

28 Days

28 Days

§¢
1Y



APPENDIX 5.2, Continued
RECOMMENDATION FOR SAMPUING AND PRESERVATION OF
WATER SAMPLES ACCORDING TO MEASUREMENT™

Volume
Requirement
Measurement {mL)
Total Organic 250
Carbon
Phenolics 500
Cyanide 1000

Coliform, Fecal and 250
Qil and Grease 1000

1000

Total Organic Halogen 80
and Purgeable aromatics

Purgeable aromatics 80

Acetonitrile and 80
Acrylonitrile

Acrolein and

acrylonitrile 1000
Semivolatile 2000
Organic Compounds

Phenols 1000

Mound Plant ER Program SOPs

TNeuft Final

Container®

Amber G,
Teflondined

cap; no headspace
Gonly

PG

PG

G, Teflondined
vial septum

G, Teflondined
septum

G, Teflondined cap

G, Teflon-
fined septum

Amber G,
Teflonlined cap

G, Tefion-
fined cap

Revision 4
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Preservative™*
Cool 4¢C
H,50, to pH<2
Cool 4°C
H,50, to pH<2
Coot 4°C
40% NaOH to pH> 12,
0.6 g Ascorbic Acid’

Cool 4¢C
Stecile

Cool 4¢C
““350‘ to P"'<2

Cool 4°C

Cool 4°C
HCl to pH<2
Cool 4°C

Cool 4°C
0.008% Na,S,0,*

Holding
Time*

28 Days

14 Days from date
of coltection

6 Hrs.
28 Days

7 Days until
extraction;
40 Days after

- extraction

7 Days
14 Days
7 Days
14 Days

14 Days

7 Days
14 Days

7 Days until :
extraction; 40 days
after extraction

7 days untit
extraction; 40
days atter
extraction



Measurement

Benzindines

Phthalate esters

Haloethers

APPENDIX 5.2, Continued
RECOMMENDATION FOR SAMPLING AND PRESERVATION OF
WATER SAMPLES ACCORDING TO MEASUREMENT'"

-~~~ Volume -
Requirement

{mt)
1000

1000

1000

1000

1000

1000

1000

1000 -

1000

Mound Plant ER Program SOPs

Draft Final
MIQADZI014 08/16/93

Container®

G, Teflon-
fined cap

G, Teflon-
lined cap

G, Tefion-
fined cap

G, Teflon-
fined cap

G, Teflon-

fined cap

G, Teflon-
lined cap

G, Teflon-
tined cap

G, Teflon-
fined cap

Amber G, Teflon-

March 1993

Preservative™*
Cool 4°C

0.008% Na,S,0,°

Cool 4°C

0.008% Na,S,0,*

Coot 4°C
store in dark

0.008% Na,S,0,°

Cool 4°C

Cool 4°C

Cool 4°C

Cool 4°C

Cool 4°C

Cool 4°C

Holding
Time®

7 Days until
extraction; 40
days after
extraction

7 Days until
extraction; 40
days after

- %

7 Days until
extraction; 40
days after

e 5

7 days until

SOP 14
Page 17



APPENDIX 5.2, Continued
RECOMMENDATION FOR SAMPLING AND PRESERVATION OF
WATER SAMPLES ACCORDING TO MEASUREMENT™

Volume
Requirement Holding
Measurement {mt) Container? Preservative®* Time*
Pesticides Tests
Pesticides/PCBs 2000 Amber G, Teflon- Cool 4°C 7 days from date of
lined cap collection until extrac-
tion; 40 days after
extraction
Radiological Tests
Alpha, beta and 1000 PG HNQ, to pH<2 6 mos.
radium
Tritium 250 G None None
Gamma Spectrometry 1000 P HNO, to pH<2 None
tsotopic Plutonium 1000 P HNO, to pH<2 None
tsatopic Thordum 1000 P HNO, to pH<2 None
tsotopic Uranium $00 P HNO, to pH<2 6 mos.
$r-90 1000 P HNO, to pH<2 6 mos.
Radium-226 1000 P HNO, to pH<2 None
Amerticium-241 1000 [ o HNQ, to pH<2 None

*More specific instructions for preservation and sampling are found with each procedure described in this manual. A

genecal discussion about sampling water and industrial wastewater may be found as ASTM, Part 31, p. 72-82 (1976)

Method D-3370.

*Plastic (P) or Glass (G). For metals, polyethylene with a polypropylene cap (no liner) is preferred.

3Sample preservation should be performed Immediately upon sample collection. For composite samples, each

afiquot should be preserved at the time of collection. When use of an automated sample makes it impossible to

mmmmmnmmyummdbyknmwddmmﬁmmmmm
is completed.

“Shipment of preserved and unpreserved samples must comply with SOP 1.5, Guide to the Handling, Packaging, snd

Shipping of Sampiles.

*Samples should be analyzed as soon as possible after collection. The times fisted are the maximum times that sam-

ples may be held before analysis and still considered valid. Samples may be held for fonger periods only if the

permmitted, or moattoring taboratory, has data on file to show that the specific types of samples under study are stable

for the longer ime and has received a variance from the regional administrator. Some samples may not be stable for

a shorter time, if knowledge exists to show it is necessary to maintain sample stability.

*Shouid onty be used in the presence of residual chiosine.

"Maximum holding time is 24 hours when sutfide Is present. Optionally, alt samples may be tested with lsad acetate

paper before the pH adjustment in order to determine if sulfide is preseat. f sulfide is present, it can be removed by

the addition of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered and then NaOH

is added to pH 12.

*Samples should be filtered immediatsly onsite before adding preservative for dissolved metals.

*For samples from nonchlorinated drinking water supplies, concentrated H,5S0, should be added to lower sample pH

to less than 2. The sample should be analyzed within 14 days. )

Mound Plaat ER Program SOPs Revision 4 SOP 14
Draft Finat March 1993 Page 18
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APPENDIX 5.3

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER

Parameter

pH

Specific
conductance

TOC

TOX

Cadmium
Lead

Selenium
Sitver

PG

PG
G, amber, Tlined

G, amber, Tdined
septa of caps

T.P,G
TP

T.P.G

TP

Mound Plant ER Program SOPs

Draft Final

SsanaTYTI M4 OR/VA D

DETECTION MONITORING®

Preservative*

indicators of Groundwater Contamination*

Feld determined None

Field determine None
Cool 4°C 28 days

: HCl to pH<2
Cool 4°C, add 7 days.
1.1M sodium
sulfite
Groundwater Quality Characteristics
Cool 4°C 28 days
Feeld acidified 6 months
t0 pH <2 with HNO,

Cool 4°C/H,SO, to pH <2

Cool 4°C 28 days

A Intedm Drinking Water racteristics

Total Metals
Freld acidified to
pH <2 with HNO,

Dissolved Metats

1. Field filtration 28 days

(0.45 micron)
2. Acidify to pH <2
with HNO,

Revision 4
Marck 1993

Maximum
Holding Time

6 months

€ months

Minimum Volume

Requited for Analysis

25 mL

100 mL

4x15mL

4x1SmL

50 mL

200 mL

28 days 500 mbL

S0 mL

1000 mL

1000 mL

SOP 14
Page 19



APPENDIX 5.3, Continued

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER
DETECTION MONITORING*

Recommended Maximum Minimum Volume
Parameter Container* Preservative Holding Time Required for Analysis
Ruoride T.P Cool 4°C 28 days 300 mi
Nitrate/ T.P.G " Cool 4°C/ 14 days 1000 mL
Nitrite H,S0, to pH <2
Endrin T.G Cool 4°C 7 days 2000 mi.
Uindane
Methaxychior
Toxaphens
240
245 TP Silvex
Radium PG "~ Field acidified to 6 moaths 1 gation
Gross Alpha pH <2 with HNO,
Gross Beta
Coliform PP, G (sterilized) . Cool 4°C 6 hours 200 mL
bacteria ‘ )
s er ctenstics .
Cyanide PG Cool 4*C, NaOH to 14 days from date 500 mi i
pH >12 06¢g of collection
ascorbic acid
Ol and G only Cool 4*CH,50,t0 28days 100 mL
Grease pH <2
Semivolatile, T, G Cool 4°C - 7daysfromdate of 60 mL .-
nonvolatile oollection untll extrac-
organics tion; 40 days to
snalysis
Volatiles G, Tdined Cool 4°C 7 days 60 ml
. Cool 4°C and 14 days
HCl to pH<2
*Raferences:
Yest Methods for Evaluation Solid Waste - Physi Chemical Methads {2nd edition, 1982).

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020.

Standard Methods for the Examination of Water and Wastewster, 16th edition (1885).

78
N
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APPENDIX 5.3, Continued

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER
DETECTION MONITORING® :

®Contalner Types:
P = Plastic (polyethylene)
G = Glass
T = Fluorocarbon resins (PTFE, Teflon, FEP and PFA)
PP = Polypropylene

“Based on the requirements for detection monitoring ( 265.93), the owner/operator must collect a
sufficient volume of groundwater to allow for the analysis of four separate replicates.

“Shipping containers (cooling chest with lce or ice pack) should be certified as to the 4#C
temperature at the time of sample placement into these containers. Preservation of samples
requires that the temperature of collected samples be adjusted to 4#C and maintained at 4#C upon
placement of sample and during shipment. Field personnel will check the temperature in the
contalner at the time of shipping and ice the samples to maintain a cool temperature during
shipment. Maximum-minimum thermometers can be placed into the shipping chest to record
temperature history. Chain-of-custody forms will include the temperature in the container at the time
of shipment and delivery at the faboratory in addition to inransit (madmum) temperature, ¥
available.

“Do not allow any headspace in the container.

‘Use ascorbic acid only in the presence of oxidizing agents.

Maximum holding time is 24 hours when sutfide Is present. Optionally, all samples may be tested
with lead acetate paper before the pH adjustment in order to detérmine i suffide is present. f
sulfide Is present, it can be removed by addition of cadmium nitrate powder until a negative spot
test Is obtained. The sample is filtered and then NaOH is added to pH 12.

Mound Plant ER Program SOPs Revision 4 :
Draft Final : March 1993 Page 21
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Anafyte*
Volatile Organics

Semtvolatile
Ocganic Compounds

Pesticide/PCB
Total Organic Carbon

-Soit pH

TAL norganic’

Non-TAL Metais

Suttate

Nitrate-Nitrite
Cyanide

Hexavalent Chromium
Radiological

Tritium

Gamma Spectrometry
tsotopic Plutonium

. fsotopic Thorium
tsotopic Uranium

S0-90

APPENDIX 5.4

ANALYSIS PLAN FOR SOIL/SEDIMENT SAMPLES

Sample
Container

40-mL vial ()
w/Teflondined
silicon rubber
septum

Amber G,
Tefiondined cap

Amber G,
Teflondined cap

Amber G, .
Teflondined cap

P

PG 1L

Amber G

P v v v v

2]

©

Mound Plant ER Program SOPs

Draft Final
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Sampte
Volume {q)

S

100

100

100

100

100
100
100

100

750
750

750

750

Revision 4
March 1993

Preservations

Cool 4°C

Cool 4°C

Cool 4°C

Cool 4°C

Cool 4°C
Cool 4°C

Cool 4°C

Cool 4°C
Cool 4°C
Cool 4°C
Cool 4°C
Cool 4°C
Cool 4°C
Cool 4°C
Cool 4°C

N/A
N/A
N/A
N/A
N/A

N/A

Holding
Time(days)

14 from date of
of collection

14/40°
14/40”
28 days
48 hrs
7/%*

180

Mercury = 28 days
from date of collection

N/A

28 days
28 days
28 days
28 days

14 days

None

£ 5 ¢



‘ APPENDIX 5.4, Continued

ANALYSIS PLAN FOR SOIL/SEDIMENT SAMPLES

- = - -+ - - -- Sample - -  Sample- - --- I~ - .. . .Holding -- - -- . . __
Analyte* Container Volume (q) Preservations Time({days)
echnical
Cation Exchange P 100 Cool 4°C N/A
Grain Size Distribution P 0 tbs* N/A N/A
Specific Gravity P 50 tbs® . N/A N/A
Hydraufic Conductivity P 0 1bs* N/A N/A
Relative Density P 50 tbs* N/A N/A
Maximum Density P 50 ts® N/A N/A
Moisture Content [ $00 Cool 4°C 7 days
Artight

Organic Content P 500 Cool 4°C 7 days
Clay Mineralogy P 100 N/A N/A

Yincludes lithium, molybdenum, bismuth, and tin, which are non-TAL metals, but are analyzed using the same methods.
*Extract within 7 days from date of collection; analysis within 40 days of éxtraction.

3Solifsediments will be teached with Laboratory Reagent Water (20 g soll to 50 mL water) and water extract analyzed using
procedure in “Methods for Chemical Analysis of Water and Wastes,” 1983; EPA 600/4-79-020.

“Sofl /sediment will be leached with Laboratory Reagent Water {5 g soll and 100 mL of water) by shaking for 2 hours, and the water
extract filtered and subsequently analyzed. This is in sccordance with method 3128 in Standard mmwaammnotwm
and Wastewater, 16th Edition.

SExtract within 7 days trom date of collection; analysis within 30 days of extraction.

“Shelby tubes of sufficient volume may be used to collect samples for these analysis.

*The FSP or WP will define the actual suite of parametsrs to be analyzed for specific samples. The QAPP will define the actual

methodology for analyses.

139
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Waste Type

wastes
1000 or
2000 m lter

Strong alkall or
hydrofiuodc

characteriza-
tion of organics

Solids (sludge,

soils, and granular)

SAMPLE CONTAINERS FOR WASTE

Recommended
Container

Amber HOPE or
amber glass
caps with Teflon
(iners for glass
bottles

Wide-mouth
borosilicate
glass botties
1000 of 2000 mbL

HDPE bottles
wide mouth
1000 or 2000 mL

HDPE bottle,
wide mouth
1000 miL

Borosilicate
glass bottles
1000 of 2000 mL

8-0z, wide-mouth
glass bottie

Mound Plant ER Program SOPs

Niraft Final

APPENDIX 5.5

LPE caps for HDPE

botties; Bakelite

Bakelite caps with
Teflon finer

LPE caps
LPE caps
Caps with Teflon

Bakefite caps with
Teflon finers

Revision 4
March 1993

Waste character-
ation per
40 CFR-Part 261

Waste character-
tzation per
40 CFR-Part 261

Waste character-
tzation per
40 CFR-Part 261

. Waste character-

tzation per
40 CFR-Part 261

Waste character-
tzation per
40 CFR-Part 261

Wasts character-
tzation per
40 CFR-Pant 261




APPENDIX 5.6

CONTAINERS FOR AQUEOUS WASTE SAMPLES

"7 sample T - Sample - - - -~ _.  _Holding.
Analyte* Container Volume Preservation’ Time(days) - T
TCL Volatile 40 mL vial (2) 40 mL HCt 14 from date
pH<2 with HC of collection
TCL Semivolatile Amber G, 1L 1 Cool 4°C 7/40*
TCL Pesticide/PC8 Amber G, 1L 1L Cool 4°C 7/40*
TAL Inorganic® PG, 1L 1t pH<2.w/HNO,' 180
(Mercury =
28 days from date
. of collection)
Non-TAL Metals PG, 1L 1L pH<2w/HNO,* 180
Cyanide PG, 1L ostL pH> 12.w/NaOH 14 trom date
) of collection
p‘f P.G . - N/A M ﬁdd m
Sp. Conductivity® PG N/A None Field Meas.
Temperature® PG N/A None Field Meas.
Diss. Oxygen® G N/A None Feld Meas.
TOS . PG 1L ottt Cool 4°C 7
T8S PG 1L ottL Cool 4°C 7
Total Phosphate PG, 1L L Cool 4°C, pH<2* 28
Chiloride, Sutfate PG, 1L 1t Cool 4°C 28
Carbonate/Bicarbonate* PG, 1L 1 ] 8 Cool 4°C “
Nitrate ' PG, 1L L ~ Cool 4°C 2

%_mbmm PG, 1L L 8 Cool 4°C 2
Cesium, Molybdenum, and Strontium, which are non-TAL metals, but are analyzed using the same methods.
3Field Messurements are collected at time of sampling.
“Thess are reported as carbonate and blocarbonate atkalinity.
$Seven days from date of collection to extraction; analysis within 40 days of extraction.
“All samples with the exception of those for total metals will be filtered within 4 hours of sample collection and  preservatives added
to the filtrate as specified.
A samples will be kept at 4°C after artival at the laboratory.
“The FSP or WP will defins the actual suite of parameters to be analyzed for specific samples.

Mound Plant ER Program SOPs Revision 4
Draft Final March 1993
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APPENDIX 5.7

ANALYSIS PLAN FOR SOIL/SEDIMENT/WASTE SAMPLES’

Hexavalent Chromium
Hncludes Cesium, Molybdenum, and Strontium, which are nan-TAL metals.

Sample

Container
40 mL vial (2)

AmberG.iL'

Amber G, 1 L
PG, 1L
PG, 1L

Amber G
G 1
G 1Ll
G 1
G 1L
G 1L

Sample
Volume(g)
S

10-30
10-30
200
200

CELLLY

Presecvations

Cool 4°C

Cool 4°C
Coot 4°C
Coot 4°C
Cool 4°C

Cool 4°C
Cool 4°C
Cool 4°C
Cool 4°C
Cool 4°C
Cool 4°C

SExtract within 7 days from date of collection; analysis within 40 days of extraction.
“Soll/sediments will be leached with laboratory reagent water (20 ¢ soll t0 50 m §ter water) and water extract analyzed using
teferenced procedure. Procedure reference: Methods for Chemical Analysis of Water and Wastes, 1983; EPA 600/4-79-020.

Soil/sediment will be leached with laboratory reagent water (5 g soll and 100 m Eiter of water) by shaking for 2 hours. The water
extract is filtered and subsequently analyzed. This is In sccordance with method 31268 in Standard  Methods for Examination of

Water and Wastewater, 15th Edition.
“The FSP or WP Sampling Plans will define the actua! suite of parameters to be analyzed for specific samples.

Mound Plant ER Program SOPs
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Holding
Time(days)
14 from date
of collection
7/40°

7/40°

180

180

{Mercury =

28 days.from date
of coliection)

14 days
28

28

28

12

1

38
¥



APPENDIX 5.7, Continued

ANALYSIS PLAN FOR SOIL/SEDIMENT/WASTE SAMPLES

Method References

Ref. 1. Method 9010 - “Test Methods for Evaluating Solid Wastes," Office of Solid Waste and Emergency
Response, Washington, DC 20460, Revised September 1986.

Ref. 2. Method 8240 - “Test Methods for Evaluating Solid Wastes,” Office of Solid Waste and Emergency
Respanse, Washington, DC 20460, Revised September 1986.

Ref. 3. Method 8270 - "Test Methods for Evaluating Solid Wastes," Office of Solid Waste and Emergency
Response, Washington, DC 20460, Revised September 1986. ,

Ref. 4. Method 8080 - "Test Methods for Evaluating Solid Wastes,” Office of Solid Waste and Emergency
Response, Washington, DC 20460, Revised September 1986.

Ref. 5. Method 6010 or 7000 Series Methods - “Test Methods for Evaluating Solid Wastes," Office of Solid
Waste and Emergency Response, Washington, DC 20460, Revised September 1986.

Ref. 6. Method 9010 or 9030 Series Methods - “Test Methods for Evaluating Solid Wastes," Office of Solid
Waste and Emergency Response, Washington, DC 20460, Revised September 1986.

Ref. 7. Method 1310 - “Test Methods for Evaluating Solid Wastes,” Office of Solid Waste and Emergency
Response, Washington, DC 20460, Revised September 1986.

Mound Plant ER Program SOPs Revision 4 SOP 14
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The abandonment of any boring should follow any appropriatc statc rcgulations
and be approved before any casing removal or sealing/backfilling. Scal borings
by grouting from thec bottom of the boring or well to the ground surface. This
can be accomplished by placing a tremic pipe at thc bottom of the boring and

~“pumping grout through this pipe until undiluted grout flows from the boring at

ground surface.. The grout or tremie pipe may be gradually withdrawn, as long as
the end of the pipe is at least 10 ft below the grout surface. The grout should
consist of a neat cement with 4 Ibs of commercial bentonite and approximately
7.5 gallons of water added for cvery 94-1b bag of cement. After the grout has set
(about 72 hrs), the contractor should check the abandoned site for grout
settlement. Fill any depression in the grout with the grout mix described above.
Mecthods other than those described here may be implemented as dictated by
appropriate statec or local agencies. Do not use any grout additives except the 4%

bentonite.
Safety equipment should &'spocificd by the site hecalth and safety officer. In all

cases, the minimum physical protection worn by drilling personnel should include
a hard hat, safety glasses, gloves, stcel-toed lecather boots, and hearing protection.

-

3.4. Postoperation

3.4.1. Field

A.

B.

D.

Ensure that all equipment is accounted for, decontaminated (scc SOP 1.6, General
Equipment Decontamination), and ready for shipment.

Restore the site to presampling conditions and fill open sampling holes as
specified in the FSP or WP. '

Make sure all borehole locations are properly staked and the location ID is
rcadily visible on the location stake.

Have the driller approve and initial the report of progress at the end of cach
operating dav.

3.4.2. Documentation

A.

Mound Plant ER Program SOPs

Draft

Record cicanup and hole abandonment procedures and any uncompleted work
(like site restoration or long-term monitoring) in the logbook.

Complcte logbook cntrics, verify the accuracy of catrics. and sign/initial all
pages.

Rcview data collection forms for completeness.
If required by local or state law, file well-installation rcports.

After a land survey, verify that the drilling permit describes the sitc location
accurately. If nccessary, modify and rcsubmit the permit.

SOP 4.1
Page 6

Revision 2
March 1992



3.4.3. Office

A. Deliver original forms and logbooks to the sitc manager for technical revicw.
He/she will review, sign forms, and transmit to the document control officer
{copices to the files) for eventual delivery to the Department of Encergy.

B. Inventory equipmeant and supplics. Repair or replace all broken or damaged
equipment. Replace e¢xpendable items.” Return cquipment to the cquipment
manager and report incidents of malfunction or damage.

C. If samples have been collected for analysis, contact the laboratory to casurc that
samples arrived safely and instructions for sample analyses are clearly

understood.

D. If drilling wastes were stored, determine the appropriatc disposal (based on
_ laboratory analysis) of the soils from the borings.

4. SOURCES

Barcclona, M. J., J. P. Gibb, J. A. Helfrich, and E. E. Garske. 1985. “Practical Guide to
Groundwater Sampling” U.S. Environmental Protection Agency report EPA/600/2-
85/104. Washington, D.C: US. Government Printing Office.

DOE. 1985. *Ficld Technical Representaive Manual® 2d ed. US. Department of Energy,
Uranium Mill Tailings Remedial Action Project Office, Albuquerque Operations
Office document, June 1985. Albuquerque, New Mexico.

5. APPENDIX '

5.1. Equipment and Supplies Checklist

Mound Plant ER Program SOPs Revision 2 SOF 4.1
Alemah 1009 Page 6



APPENDIX 5.1

EQUIPMENT AND SUPPLIES CHECKLIST

Sample containers

Appropriate ciothing

Sprayer with clean water for dust control
Any applicablec licenses and permits -
Camera and film ’

Mecasuring tape

Plastic sheets

Any additional supplies listed in associated procedures, as needed

Mound Plant ER Program SOPs . Revision 2 SOP 4.1
Draft March 1992 Page 7



STANDARD OPERATING PROCEDURE 4.1.1

' ADDENDUM TO STANDARD OPERATING PROCEDURE 4.1
METHODS TO CONTROL COMMUNICATION OF SUBSURFACE
CONTAMINANTS WITHIN AND BETWEEN SATURATED ZONES DURING

DRILLING AND WELL INSTALLATION '

1. PURPOSE

To ensure that acceptable, consistent drilling and well installation procedures are used to prevent
communication of subsurface contaminants in vadose zone solls with underlying groundwater and to prevent
communication of contaminants between saturated zones.

2. DISCUSSION

The Fileld Sampling Plan (FSP) and Work Plan (WP) provide information about the scope and details of the
drilling operation at a given site, including specifications for drilling techniques. This Standard Operating
Procedures (SOP) serves as an Addendum to SOP 4.1 when drilling is performed in areas in which
suspected subsurface contaminants may be encountered in vadose zone sofls, landfill materials, or perched
or regional saturated zones. This Addendum outlines special procedures to prevent communication of
contaminants with underying groundwater. Four specific potential cases of cross-contamination are
-addressed:

1) The potential for transporting vadose zone contamination incfuding landfill materials into the
Buried Valley aquifer (BVA)

2) The potentiat for transpomng contamination between the upper and lower zones of the BVA.
if and where they may exist;

3) The potential for transporting contamination between the BVA and the underlying saturated
bedrock; and

4) The potential for transporting contamination from a perched saturated zone in bedrock to the
regional groundwater.

3. PROCEDURES

Four sets of procedures are described. Each set relates specifically to one of the potential cases of cross-
contamination described above.

3.1. Vadose Zone Contamination
The following procedures will be implemented when high concentrations of contaminants are encountered
or anticipated during drilling in vadose zone soils or landfil materials. The intent is to minimize

communication of known or suspected vadose zone contamination to the BVA. This will be accomplished
by drilling through surface casing that isolates the entire thickness of contaminated vadose zone material

from the borehole.

A. Commence drilling using a sonic rig with an 8-inch diameter casing and attached drive shoe.

B. Collect continuous soil samples or rock core.

- Davieina 9 . sSoP 4:|.l



C. Monitor soil samples or core for volatile vapors using a photoionization detector and an organic ‘

vapor analyzer. A significant reading is defined as any reading that would require Level C
personal protective equipment, which is a reading greater than 3 units above background.
Monitor soil samples or core for radiological hazards using a Pancake GM probe, MicroR meter,
an Alpha scintillometer, or other equivalent instruments as specified in the site-specific Health
and Safety Plan. A significant radiation level is defined as a reading of greater than 3 times the
background level oranyotherawonleveld\atlsexoeededasspedﬁedhmHealthand
Safety Plan.

D. ldentify the depth of the soil contamination or the depth of the compacted clay landfill liner.
This identification will be based on two criteria:

1. When the photolonization detector and the organic vapor analyzer lndmte levels above
background; and .

2 Thesoﬂ&ampl&shdlcéteﬂxatheeompadedlandﬁ“herhasbeenenooumm if the
liner cannot be identified in the sofl samples, the as-built construction drawings may be

* required.

E. When drilling through landfill materials, examine the soll samples for the artifictal-fill /compacted
clay landfill liner contact.

F. Dril one foot into the top of the identified compacted {andfill liner.
G. Fora 4-nch diameter monitoring well, '
1)  Withdraw the sonic tool.

2) Drill an oversize hole with a cable tool to the depth of the sonic hole, simuitaneously driving
10-Inch steel casing to depth of core hole;

3) Resume drilling with the sonic rig and collect continuous core to the prescribed depth of
the borehole.

4) Install the well and grout to land surface.
H. For a 2-inch diameter piezometer,
1) Withdraw (he sonic tool.

2) Using the sonic rig, vibrate/drive a 7-inch casing and simultaneously feed a bentonite sfurry
from the bottom, outside the casing.

3) Resume drilling with the sonic rig and collect continuous core to the prescribed depth of
the borehale.

4) Install the well and grout to land surface.

3.2. Buried Valfey Aquifer ,

A. Commence drﬁling using a sonic rig with an 8-inch diameter casing and attached drive shoe.

B. Collect continuous soil samples or rock core.

SOP 411



C.

Monitor soil samples or core for volatile vapors using a photoionization detector and an organic
vapor analyzer. A significant reading is defined as any reading that would require Level C
personal protective equipment, which is a reading greater than 3 units above background.
Monitor soil samples or core for radialogical hazards using a Pancake GM probe, MicroR meter, -

- an Alpha scintillometer, or other equivalent instruments as specified in the pertinent Health and

Safety Plan. A significant level is defined as a radiation reading of greater than- 3 times the
background level or any other action level that is exceeded as specified in the Health and
Safety Plan.

Examine the soil samples or core for visible signs of contamination, such'as ariiﬁdal coloration
or unusual textural changes. _

Examine the soil samples or core for evidence of a till layer, which may serve as a confining
layer. The presence of a confining layer will be determined by three criteria:

1. Thetmdd\es&'samplesaeaedmaialmbedeﬁnedasamml.not]usta
gradation of outwash with greater siit and sand content;

2. The layer is at least § ft thick, as determined from the soll samples or core; and

3. Thetop of the layer occurs below the zone of saturation. All three criteria must be satisfied
for the encountered material to be considered a confining tayer.

If significant overlying contamination is found by the criteria listed in C or D, and it is
determined that a confining layer exists by the criteria fisted in £, then the following procedures
should be followed:

1. Discontinue drilling.

2. Notify the WESTON proj-ect manager and await approval to proceed with Step 3.

3a. For a 4-inch diameter monitoring well,

i) Withdraw the sonic tool.

i) Drill an oversize hole with a cable tool to the depth of the sonic hole,
simuitaneously driving 10-inch steel casing to depth of core hole;

iii) fnstall 2 to 3 ft of bentonite at bottom of casing and wait 24 hours for bentonite to

set up. _ .
V) Resume drilling with the sonic rig and collect continuous core to the prescribed
depth of the borehole.
v) install the well and grout to land surface.

3b. For a 2-inch diameter piezometer,
i) Withdraw the sonic too!.

iy Using the sonic rig, vibrate/drive a 7-inch casing and simultaneously feed a
bentonite slurry from the bottom, outside the casing.

i) Resume drilling with the sonic rig and collect continuous core to the prescribed
depth of the borehole.
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v) Install the well and grout to land surface.

3.3. Buried Valley Aquifer and Underlying Bedrock

The following procedures will be implemented when the potential for cross-communication exists tetween
the BVA and the underlying bedrock in an area of potentially significant levels of contamination.. The intent
of this procedure is to minimize the possibllity of contamination within one zone from being transported to
the other zone.

A

Commence drilling using a sonic rig with an 8-inch diameter casing and attached drive shoe.
Collect continuous soil samples or rock core. ,

Monitor soll samples or-core for volatile vapors using a photoionization detector and an organic
vapor analyzer. A significant reading is defined as any reading that would require Level C
personal protective equipment, which is a reading greater than 3 units above background.
Monitor soll samples or core for radiological hazards using a Pancake GM probe, MicroR meter,
an Alpha scintillometer, or other equivalent instruments as specified in the pertinent Health and
Safety Plan. A significant level Is defined as a radiation reading of greater than 3 times the
background level or any other action level that is exceeded as specified in the Health and
Safety Plan. o

Examine soil samples or core for visible signs of contamination, such as artificial coloration or
unusual textural changes.

When bedrock is encountered during drilling and if significant overlying contamination is found
by the criteria listed in C or D, then the following procedures should be followed:

1. Discontinue drilling.
2. Notify the WESTON project manager and await approval to proceed with Step 3.
3a. For a 4-inch diameter monitoring well,

i Withdraw the sonic tool.

if) Drill an oversize hole with a cable tool to the depth of the sonic hole,
simuttaneously driving 10-inch steel casing to depth of core hole;

fii) Ensure seal between casing and bedrock by cleaning out bottom of hole and
waiting a minimum of 2 hours to see if water collects in borehole; if it does not, go
to iv. If it is apparent that water is leaking past the casing, such as a water fevel
rise in the casing, install 2 to 3 ft of bentonite at bottom of casing and wait 24

hours for bentonite to set up;

) Resume drilling with the sonic rig and collect continuous core to the prescribed
depth of the borehole.

v) Install the well and grout to {and surtace.
3b. For a 2-inch diameter piezometer,
i) Withdraw the sonic tool.

if) Using the sonic rig, vibrate/drive a 7-inch casing and simultaneously feed a
bentonite slurry from the bottom, outside the casing.
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3.4. Perched Saturated Zone Underlying Regional Groundwater

iii) Resume drilling with the sonic rig and collect continuous core to the prescribed
depth of the borehole.

iv) Install the well and grout to land surface.

The following procedures will be implemented when the regional water table could be contaminated by
seepage from a perched saturated zone. Specifically, this section applies to boreholes that will be drilled
on the Main Hill in search of a regional potentiometric surface. Contamination of the uppermost weathered
bedrock and overlying fill and soil has been identified on the Main Hill. Contamination has been measured
at the seeps exiting from this uppermaost perched zone at an elevation of approximately 820 ft above mean
sea level. If a regional patentiometric surface exists below the Main Hill, it may lie at an elevation of
approximately 680 ft above mean sea level, which corresponds with the Great Miami River stage.

A

8.
C.

Commence drilling using a air rotary rig with a 4-inch nominal diameter coring bit.
Collect continuous soil samples or rock core.

Monitor sol samples or core for volatile vapors and radiological hazards as prescribed in the
Health and Safety Plan. Observe core for signs of saturation. Note the contact between
weathered and competent bedrock. Drill 1-ft in to competent bedrock.

Withdraw the coring tool.

Drill an oversize hole with a cable tool to the depth of the core hole, simuitaneously driving 10-
inch steel casing to depth of core hole;

Ensure seal between casing and bedrock by deaning out bottom of hole and waiting a
minimum of 2 hours to see if water collects in borehole; if it does not, go to G. If it is apparent
that water is leaking past the casing, such as a water level rise in the casing, install 2 to 3 ft of
bentonite at bottom of casing and wait 24 hours for bentonite to set up;

Resume drilling with the core rig and collect continuous core to the prescribed depth of the
borehole.

Upon completion of the borehole and removal of the drill pipe, set a packer below the surface
casing and suspected seepage from perched zones and above the suspected depth of the

" regional potentiometric surface. Monitoring of the packer for pressure loss will be performed

to ascertain effectiveness of the downhole seal. Additionally, it may be necessary to periodically.
pump water from above the packer to lessen the head pressure and to reduce potential for

leakage.
Prior to removal of the packer, all water in the borehole above the packer will be removed.

Set up to perform downhole geophysical logging. Remove packer just prior to logging. Install '
the well within 48 hours of completion of the geophysical logging. f the weil cannot be instalied
in 72 hours, then reinstall packers.

After geophysics are completed, the borehole will require reaming by air rotary rig to aliow well
installation.
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STANDARD OPERATING PROCEDURE 4.3

_MONITORING WELL lNSTALLATIQN

1. PURPOSE

To ensure acceptable, consistent monitoring well installation.

2. DISCUSSION

Pl

Monitoring well installation creates a permanent access for collecting groundwater
samples and measuring aquifer characteristics. Ideally, the well should not alter
the medium that is being sampled.

‘The Field Sampling Plan (FSP) or Work Plan (WP) provida information about the
scope and details of monitoring well installation at a given site. A list of cntncal
issues involved in monitoring well installation are listed below.

- Soil/rock boring technique
- Casing-and screen materials

- Casing and screen dlamctcr. screen length and size, and screened
interval

-  Filter pack, annular seal, grout, protective cap, and protective casing

Monitoring wells with a minimum borchole diameter of 8 inches will be installed
using appropriate drilling techniques. All well construction materials should be
chemically inert and also of sufficicat strength to provide long-term structural
integrity during well development and use. Therefore, it is recommended that
four-inch-diameter, stainless steel, 0.010-inch slot well screen (or as specified in
the work plan) be coupled with 4-inch-diameter, Schedule 40 PVC or stainless steel
riser pipe as specified in the work plan. The location and completion depth of
cach well will be outlined in the applicable work plan or ficld sampling plan. A
10-ft long well screen-is recommended for most monitoring well installations. In
rare cases, well screens greater or less than 10 ft in length can be installed based
on ficld conditions or as specified in the work plan. A quartz sand filter pack as
specified in the work plan will stem the annulus between the well string and the
borchole wall from the bottom of the borchole to no more than 2 ft above the top
of the well screen. Grain size of the geologic medium will be evaluated by the
onsite geologist to confirm that the proper filter pack size is used. It is
recommended that the filter pack be cmplaced as a sand slurry (composed of silica
sand and project-approved potable water) using a tremic pipe. This procedure will
help the sand to settle and compact within the borchole annulus and prevent the
sand from bridging along the well screen interval. During emplacement, the depth
to the top of the filter pack will be frcquently tagged using a weighted measuring
tape. A 2- to 4-ft interval of bentonite pellets or slurry will be emplaced on top
of the filter pack using a tremic pipc. The bentonite will adequatcly seal the zone
of completion. The remaining borchole annulus will be stemmed to the ground

surface using a cement/bentonite grout mixture.
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3. PROCEDURES
3.1. Associated Procedures

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs
contain information on the performance of ficld activities. They should be
consulted for specific information about ecquipment and supplics; sample
collection, preservation, packaging, and shipping; decontamination procedures; and
dacumcntation requircments, Borchole drilling, decvelopment of the wells,
collection and measurement of samples, and the documentation of data will be
performed as described in the associated procedures. Procedures directly associ-
ated with this SOP are listed below.

SOP No. SOP Title -
L1 General Instructions for Field Personnel -
1.6 ’ écncral Equipment Decontamination
22 Ficld Measurements on Ground and Surface Water
Samples

3.1 . Water Level Mcasurement

4.1 Soil Boring

4.2 Rock Boring

44 Monitoring Well Development

5.1 Soil and Rock Borchole Logging and Sampling

6.1 Health and Safety Monitoring of Combustible Gas
Levels .

6.2 Health and Safety Monitoring of Organic Vapors with a

Photoionization Detector

6.3 Health and Safety Monitoring of Organic Vapors wath a
Flame Ionization Detector

3.2. Preparation
3.2.1. Office

A. Review the FSP or WP and SOPs listed in Section 3.1.

B. Coordinate schedules/actions with the installation staf f.
C. Obtain appropriate permissiop for property access.
D

Research site hydrogeology to estimate key parameters (for cxample,
anticipated aquifer depth and thickness, types of contaminants, and grain-

size distribution).
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E.

If water/sand slurry or grout is required, the source(s) of any water used
must be approved by the site manager before field operations.

3.2.2. Documentation .

A,
B.

C.

Obtain a logbook from the QA officer.
Record results of the equipment check in the logbook.

Obtain a sufficient number of the appropriate ER Program data
collection forms (see INDEX TO SOPs).

Consult the ER Program data administrator. for a current list of
information management codes, location IDs, and sample numbers used in

the completion of data forms.

Record all pertinent information (date, site, ID #, and location) in the
logbook or on the appropriate form. Include ficld conditions, unusual
circumstances, and weather. Instructions for logbook entries are in SOP

1.3, Sample Control and Documentation.

3.2.3. Field

A.

Deccontaminate all cquipment before monitoring well installation, as
specified in SOP 1.6, General Equipment Decontamination.

3.3. Operation

A.

Mound Plant ER Program SOPs Revision 1

Monitoring wells must be installed in such 2 manner as to minimize
disturbance and prevent introduction of contaminants to the subsurface
environment. This is especially important if rotary drilling techniques
using circulation fluid are employed. Any usc of solvents, glues, soap, or
cleaners is prohibited below grade unless otherwise stated in the
specifications. When they arc used, describe the material and include the
manufacturer and type (specification). The use of pipe dope, grease, and
oil is also prohibited; however, the use of teflon pipe dope is acceptable.

Monitor downhole and the breathing zone according to SOP 6.1, Health
and Safety Monitoring of Combustible Gas Levels; SOP 6.2, Health and
Safety Monitoring of Organic Vapors with a Photoionization Dctector;
and SOP 6.3, Health and Safety Monitoring of Organic Vapors with a
Flame Ionization Dectector. Perform rcadings as oftcn as neccessary to
casure the safety of workers. Record all measurcments on the data
collection forms included with these SOPs.

Record all field measurements and comments on the Well Completion
Information or the Borchole/Well Construction Ficld Data Log form.
Complete all lines on the forms. Usc the letter designation NA for not
applicable, ND for not done, or UNK for unknown when applicable. If
some steps or procedures were not performed as described, state the reason
(as practicable) on the form or submit it as an attachment. Copies of
these forms arc in Appendix 5.1 and Appendix 52, respectively. Fill out
the forms as described in Appendix 5.6. For a current list of codes used
in the data form completion, consult the ER Program data administrator.
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D. Record the diagram of the  well installation on the Well Complction
Information form and show the depth from surface grade, the bottom of
the boring, sump, screen location, coupling design and location, granular
backfill, scals, grout, cave-in, centralizers, and the height of the riser
above the ground surface. Record the actual composition of the grout,
seals, and granular backfill on each Borehole/Well Construction Ficld
Data Log form. Include the screen slot size (in inches), slot configuration,

and screen manufacturer.

E. If appropriate, include the protective casing detail on all well sketches.

F. Il a quartz sand filter pack is specified, follow the instructions listed
below. :

1. Base the average grain size of the sand on the expected grain-size
A distributions in the screened formation and the size of predesigned
, well-screcned openings. Use sand having a gradation that will allow

no more than 10% of pack matcrial to pass through the screen slots,

2. Take at least onc sample (1/2 to 1 pint in size) from each shipment of
granular material, assign an identification number, and store it with
the soil samples. Record the identification number on the sketch of
each installation for which that material was used.

3. The specifications of the proposed saad-pack material should be .
submitted by the contractor for approval before use. Describe each ) ‘
sample in terms of lithology, grain-size distribution, and source
(company from which it was purchascd and the pit or quarry of
origin). This material should be clean, inert, and siliceous. Use well-
sorted (poorly graded) sand, like No. 8-12 or a similar material, with
approximately 10% passing the desiga slot size.

G. It is desirable that all padlocks at a given site can be opened by the same
key. The numbers on the locks should be noted and then rubbed off the

back.

H. Safety ecquipment should be specified by the site health and safety
officer. In all cases, the minimum physical protection should include a
hard hat, safety glasses, gloves, steci-toed leather boots, hearing
protection, and coveralls for splash protection and cold weather.

I. Typical well construction features arc in Appendixes 5.3 and 5.4
However, specific contract requircments may alter some of the
components or values. After well development (SOP 4.4) is complete,
indicate the water level on the well construction diagram of the Well

Completion Information Form (Appendix 5.1).

J.  When applicable, use stainless steel centralizers to assure the uniform and
complete annular filling by granular backfill, scal, and grout materials.
Fasten centralizers to the well casing by mechanical fasteners and radially .
space them around the casing at 120° or 902 intervals. On the
Borchole/Well Construction Field Data Log form (Appendix 5.2), provide
a description of the fastening device and centralizer that includes their

locations.
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K. If specified, place a quartz sand filter pack in the annulus next to the

well screen in all monitoring wells. The sand pack ensures continuous
flow capability from the natural formation to the well bore.

Fill the annulus between the well screen and borchole wall with a
sand slurry (composed of silicon sand and project-approved potable
water) using a tremic pipe. Frequently tag the depth to the top of the
filter pack using a weighted measuring tape during this process to

insurc proper placement.

2. It is necessary to emplace sufficient sand slurry to stem the annular
interval between the bottom of the borchole to no more than 2 ft
above the top of the well screen after the sand pack has compacted

and secttled. :

‘3.  Ascertain thé .&ébth of the top of the sand with an acceptable

measuring device or the tremie pipe and verify the thickness of the
. sand pack. If mecessary, add more sand to bring the top of the sand
pack to the proper clevation (no more than 2 ft above the top of the

screen).

4. Under no circumstances should the sand pack extend into any aquifer
other than the one to be monitored. In most cases, the well design can
be modified to allow for a sufficient sand pack without the threat of

cross flow between producing zones.

5. The site manager is the only individual authorized to modify an
existing well design. ) '

6. In materials that will not maintain an open hole, leave the hollow-
stem augers in the hole during sand pack placement to the cxtent
practical. Remove them as the level of the sand pack rises above the

bottom of the augers.

Place a bentonite scal between the sand pack and grout to prevent
infiltration of ccment into the filter pack and the well. [In special
circumstances, an open borchole may be drilled to a depth below where
the screen is set. If grout is used to scal off a lower aquifer or as
backfill up to the proper level, place a bentonitc secal above the grout
before the casing, screen, and sand pack are introduced. Allow the grout
to set up for a minimum of 12 to 24 hrs before placing the secal. Place the
bentonite seal in the monitoring well as described below.

1. Fill the annulus between the well casing and borchole with a
bentonite scal at least 2- to 4-ft thick (vertically) above the filter

pack.

2. For wells Jless than approximately 50 ft in depth, use bentonite pellets.
The peliets should have a minimum purity of 90% montmorillonite
clay and a minimum dry bulk density of 75 1b/ft3 for 1/2-inch pellets
(as provided by American Colloid) or the equivalent. Pour the
bentonite pellets directly down the annulus. Avoid introducing
peliets into the well bore. Place a cap over the top of the well casing
before pouring the bentonite pellets from the bucket. Pour the peliets
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3.

from different points around the casing to ensurc cven application.
A tremic pipe may be used to redistribute and level out the top of the

scal.

For the wells deeper than approximately 50 ft, the bentonite scal may
cither be poured as pellets or introduced as a siurry. The method
should be determined by the site manager after evaluating the
condition of the well and borchole wall. If there are no centralizers
in the upper portions of the casing, manipulate the casing to prevent
pellets from hanging up in the narrow annulus and to allow them to

settle to the bottom as rapidly as possible.

If a slurry of bentonite is used as annular seal, preparc the slurry by
mixing powdered or granular bentonite with potable watér. The
slurry should be of sufficiently high specific gravity and viscosity to
prevent its displacement by the grout that will be placed above.
Regardless of depth and depending on fluid viscosity, a few handfuls
of bentonito pellets may be dumped in to solidify the surface of the
bentonite slurry as a precaution.

Before adding bentonite pellets or slurry, be sure the sand pack has
ceased settling by measuring the depth of the top of the sand with the
tremiec pipe. The sand pack should provide an adequate cover over

the screen.

If a bentonite slurry is used, visually check the coadition of the
slurry by pumping into a bucket or onto the ground. Retract the
tremic pipe 3 £t from the top of the sand pack and begin pumping.

In materials that will not maintain an open hole, Iecave the hollow-
stem augers in the hole during bentonite seal placement to the extent
practical. Remove them as the level of the bentonite rises above the

bottom of the augers.

In all situations, use a 2 to 4-ft bentonite seal. Tag the top of the seal
by an acceptable measuring device or tremic pipe to verify that the
proper thickness of seal has been placed in the annulus.

Until the specified quantity of bentonite has been placed in the well
annulus, repeat the application and verification.

Place grout from the top of the bentonite seal to the surface and allow a
minimum of 24 to 48 hrs after the bentonite scal has been placed to allow
it to set up. Only Type I or Type II cement without accelerator additives
may be used. Place grout in the monitoring wells as described below,

1.

Fill the annulus between the well casing and borchole wall with
grout. ’ '

Place the grout from a grout tremie pipe.

The tremie pipe should normally consist of 1.25-inch PVC or stecl
pipe. One-inch rolled, thin-walled polypipe has been used with

SUCCESS in SOome Cascs.
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4. Pump the grout through this pipe to the bottom of thc open annulus
until undiluted grout flows from the annulus at the ground surface.

3. The grout should consist of a ncat cement mix composcd of 4 lbs of
commercial bentonite and approximately 7.5 gallons of water added to-
cach 94-1b bag of cement. Use only grout mixed with approved water.

6. In materials that will not maintain an open hole, leave the hollow-
stem augers in the hole during grouting to the extent practical.
Remove them as the level of the grout rises above the bottom of the

augers.

7. While the grout is still green, add more grout to. compensate for the
removed casing or auger and tremic pipe and to ensurc that the top of
the grout is at or above the ground surface.

8. The protective éasing should now be placed.

9. After the grout has sct (about 48 hrs), fill any depression in the grout
caused by scttiement with a grout mix similar to that described above.

N. Iastall protective casing around all monitoring wells. Exceptions may be
made on a casc-by-casc basis. The minimum clements in the protection

design include those listed below.

1. The protective steel cap should keep precipitation out of the
protective casing and should be secured to the casing by padlocks.

2. Set a 5-ft (minimum) lcngth of black iron pipe or galvanized pipe so
that the top of the pipe is about 1.5 to 3 ft above the ground surface
and grout it in place as shown in Appendixcs 53 and 54.

3. Use the pipe diameter of 8 inches for 4-inch wells and 6 inches for
2-inch wells (depending on approved borehole size). A drain hole
near ground level that is 0.5 inch in diameter is permitted.

4. Provide a protective steel cap and sccure it to the top of cach
protective casing.

5. Mark the location ID on the inside and outside of the cover with
indelible ink and on the protective casing with paint.

O. Install a concrete well apron or pad around cach monitoring well as
shown in Appendix 5.5. The apron will be constructed with minimum
radius of 3-ft (6- by 6-ft) and 4 inches thick. The body of the apron
should contain a 4- by 4 inch wirc mesh to reinforce the structure. The
concrete surface should be roughened for traction and bevelled at an
angle of 2 degrees to drain runoff. A 10-inch diameter sona tube should
surround the protective casing with bentonite powder, filling the annulus
between the casing and the tube. This will prevent the apron from
cracking during periods of frost heave. A surveyor's pin stamped with
the well location ID should be installed on the well apron surface before

the concrete hardens.
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P, The installation of guard posts around the periphery of the well apron is
recommended in arcas where vehicle traffic might posc a hazard.

Guard posts shown in Appendix 5.6 consist of steel posts that are 3 inches
in diameter or tee-bar driven steel posts. Three are radially located 4 {t
around cach well and driven 2 ft below the ground surface, having- a
minimum of 4 ft above the ground surface with flagging in arcas of high
vegetation. Each post may be cemented in place.

Q. Drilling through a suspected zone of contamination within the vadose
zonc could create a more permeable conduit for infiltrating groundwater
to enter and leach potential contaminants to the static water table. The
following protocols arc supplemental to information described in Section
3.3 for borchole drilling and installation of monitoring wells in this type
of situation. Borehole and well coastruction details are shown in

Appendix 5.7.

1. Use appropriate drilling techniques to collect continuous core.
2. Monitor core for volatile vapors as described in Section 3.3.B.

3. Examinc corc as described in SOP 5.1, Soil and Rock Borchole
Logging and Sampling, to determine the vertical ecxtent of

contaminated soils. .

4. Remove drill string and enlarge the borchole to I ft below thc base of
‘ the zone of contamination.

5. Set surface casing from the bottom of the cnlarged borchole to the
ground surface and pressure grout the annulus between the outside of
the surface casing and the borecholc wall. Use Type I or Type Il
cement without accelerator additives. The grout should be mixed
according to specifications outlined in Section 3.3.M.S,

6. Allow a minimum of 24 hours for the grout to set up.

7. Trip the drill string to the basc of the surface casing and drill a
telescoped borehole to the depth specified in the applicable work plan
or ficld sampling plan.

8. Install the monitoring well according to specifications outlined in
Section 3.3.

R. In the cvent that a borchole must be abandoned for failurc to reach the
specified depth (or any other cause), grout the borchole with a tremic pipe
from the bottom up with grout mixed to the specifications described in

Section 3.3.M.5.

S. In the cvent that a well must be abandoned for failure to reach specified
depths, loss of tools, or inadvertent contamination, rip the screcned .

interval with an appropriate tool. Grout the well with a tremic pipe
{from the bottom up) with grout mixed to the specifications described in

Section 3.3.M.5.
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3.4 Postoperation

3.4.1.

A.

B.
ol
34.2.

A.

Field
Ensure that all cquipment is accounted for, decontaminated (seec SOP 1.6,
General Equipment Decontamination), and ready for shipment.
Restore the site to predrilling conditions as specified in the FSP or WP.
Make surc all monitoring wells are properly labeled and the location ID is
readily visible on the protective casing.

Documentation

Record cleanup and holc abandonment. procedures and any uncomplcted
work (like site restoration or long-term monitoring) in the logbook.

Complete logbook entries, verify the accuracy of entries, and sign/initial

B.
all pages.
C. Review data collection forms for completeness.
3.4.3. Office

o .

Deliver original forms and logbooks to the site manager for technical
review. He/she will review, sign forms, and transmit to the document
control officer (copies to the files) for eventual delivery to the

Department of Energy.

Inventory cquipment and supplies. Repair or replace all broken or
damaged equipment. Replace expendable items. Return cquipment to the
cquipment manager and report incidents of malfunction or damage.

4. SOURCES
Barcelona, M. J., J. P. Gibb, J. A. Helfrich, and E. E. Garske. 1985. “Practical

WMavend Dlent T'D Danmvem QODP, Revieion 1

Guide to Groundwater Sampling." US. Environmcntal Protection Agency
report EPA/600/2-85/104. Washington, D.C: US. Government Printing

Office.

1985. "Ficld Technical Representative Manual.® 2d ed. U.S. Department of
Energy, Uranium Mill Tailings Remedial Action Project Office,
Albuquerque Operations Office document, Junc 1985. Albuquerque, New

Mexico.
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5. APPENDIXES

5.1.

5.2,

Well Completion Information Form
Borehole/Well Construction Field Data Log Form
Typical Coaustruction of Overburden Well

Typical Construction of Bedrock Well

Typical Construction of Well Apron

Post Placement Around Well

Typical Construction of Telescoped Well with Surface Casing

Data Form Completion
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APPENDIX 5.1

WELL COMPLETION INFORMATION FORM

WELL COMPLETION INFORMATION

PAGE 1 OF 2

FACIUTY CODE FILTER PACK LENGTH (FT)
LOCATION © mmoaw
ACCEPTANCE COOE WELL TYPE CLASSIFICATION
OWNER CODE - WELL COMPLETION METHOD
INSTALLER m ZONE Of COMPLETION
INSTALLATION DATE
CASING LENGTH (FT) ° OPEN/SCREEN LENGTH (FT)
CASING DIAMETER (tN) OPEN/SCREEN AREA (IN2 /FT)
SEAL END DEPTH (FTFD) FLOW RELATIONSHIP
SCREEN MATERIAL CAP MATERIAL
RISER MATERIAL CAP TYPE
WOL TYPE CLASSFICATONS Kow e WAL COMPUETION MITHODR:
4 = MONTOR SELL 4 = UPSRODNT € — FOROUS CONCRETL
@ ~ ONER (oY) - © - OFDI DO
v e - o o= ey
£ - (oee O - ONER (erTrrY) 8 = MOS0 T = SND POMT
R = SLP-on ¥ = WALID OR SHORD
M = DD X = PO
- e o 20028 OF COMPLITOR: © - onex (woary
A = AnTTR
u::v:m.'v-m 8 - Nasmorc
g:m ::::Eam ::m
A - DL n-wr 1~ EOTORC
@ = QALVEZID RON €8 — COATED STEn. ::m
::m?‘m oo S U = UNCONBOLIDATED
:l_-&igm OF = OTMER (OFEDFY)

Mound Plant ER Program SOPs

Revision 1

er 2 esAna

SOP 4¢3
Page 11



APPENDIX 5.1, Continued

WELL COMPLETION INFORMATION FORM

WELL COMPLETION INFORMATION PAGE 2 OF 2
FACILITY COOE :
LOCATION 10
GROUND SURFACE T
BACKFILL MATERAL .
L))
TOTAL 2
omen
SEAL =
LENGTH =
pa =
* = |
=l ‘
e =1"2 1 screen
:.. = oo LENGTH
e A8 @
PACK D Rt S0
LENGTH =1
(@) =1 4
o o °3' ) ‘
e, R 1 BLANK
.y .:q LENGTH
_'_ ' ’:""‘j' \ ' g
FILTER PACK MATERIAL:
COMMENTS
w008 (1/88) o SO S Sy o
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APPENDIX 5.2

BOREHOLE/WELL CONSTRUCTION FIELD DATA LOG

BOREHOLE / WELL CONSTRUCTION FIELD DATA LOG
FACIUITY CODE LOCATION 10 FIELD REP
LOGGER CODE._________ DRHULER CODE e——__  RIG TYPE
INSTALLER CODE________ COMPLETION DATE ACCEPTANCE CODE
BOREHOLE SUMMARY CONSTRUCTION TIME LOG
HOLE aoe SURT
8T TYPE OWM OEPT™H fuwo ACTMTY END
) ORILLING
CASING SUMMARY FLTER PACK
BACKFILL
DEVELOPMENT
OTHER
% P - froetin $ =~ Seromn © = Opan N = Sove
A DOepth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
L J
ores DESCRIPTION oePTH
(3]
COMMENTS
* B8 — Backfl S - Sed F — Fitter Pock
@ Depth from Ground Surfacs
ACCEPTANCE CODES: A-ACCEPTABLE R—RECONNAISSANCE U—UNACCEPTABLE N—NOT DETERMINED

COMPLITE SOLDED DAIA FOR TNTRY BTD TS
|C-044  (1/30) FORM COMPLETED BY/DATE TECIHECAL. REVIDIRTR/DATE
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APPENDIX 53

TYPICAL CONSTRUCTION OF OVERBURDEN WELL

TELESCOPING OR HINGED COVER

KEY PADLOCK-'Q'W-- r T

THREADED PVC CAP” |

PROTECTIVE CASING~+

o

CEMENT-BENTONITE
GROUT

L 3
g ton tada, /r

AN

BENTONITE SEAL—— {2 mintsem

Z BAXMUM

==¥ELL SCREEK

§20 winiean
I nnmn

TYPICAL CONSTRUCTION OF OVERBURDEN WELL
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APPENDIX 5.4

TYPICAL CONSTRUCTION OF BEDROCK WELL

TELESCOPING OR MINGED COVER

/

v moccx LT [
THREADED PYC CAP ]
PROTECTIVE CASING > s
GROUND SURFACE | A
n‘ ‘
'.i o] 2°2
o »
b !
' L
“:1 )
CEMENT-BENTONITE Yool [o°
GROUT 2y I D+
S4 1
ol
L L
.{ I%
0. o
sextontve se —=] | | v
L - °
ToP o etoRock ] || 32" MIKIKM
SND/GRAVEL. PACK =3
) : SCREEN
‘d: 3.
o’ '.:
car % jz'- KINIMM
fsiieg 13 MINmm

TYPICAL CONSTRUCTION OF BEDROCK WELL

»
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APPENDIX 5.5

TYPICAL CONSTRUCTION OF WELL APRON

-
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Cross-section
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Sona tube

Well casing (pre~existing)
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Concrete gsurtace
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4 inches

Appens 5 22402
8SOP 43
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APPENDIX 5.6

POST PLACEMENT AROUND WELL

PLAN VIEM . PLAN VIEW
(o) o)
L wELwL
120°: P no“ -
H o/d':
(@)
#0517

WL '
:f” 42
- l
3. ]
{ 4
\m/ L]
PROFILE VIEW PROFILE VIEW
Figure 8 Figure ®
POST PLACEMENT AROUND WELL
Mound Plant ER Program 80Ps Raevision 1 SOP 43
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APPENDIX 5.8

DATA FORM COMPLETION INSTRUCTIONS

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an~
entry in each blank. Where there is no data entry, enter UNK for Unknowa, NA
for Not Applicable, or ND for Not Done. If any procedure was not performed as
prescribed, give the reason for the change or omission on the form. To change an
entry, draw a single linc through it, add the correct information above it, and

initial the change.

1.

10.

11.

WMamnd Plant ER Program SOPs Revision' 1

WELL COMPLETION INFORMATION FORM

Facility code. Five-character code abbreviating the facility name where
program activity .is being conducted. The first three characters indicate
the facility, and thc remaining two numbers designate the specific site

within the facility.
Location ID. A four-character code assigned scquentially to each

borehole, test pit, or surface location where physical, chemical, biological,
radiological, and other measurements are taken.

Acceptance Code. One-character code assigned by the installation
manager. )

Owner Code. A three-character or four-character code identifying the
owner of a well that is being installed.

Installer Code. Three-character or four-character code identifying the
company responsible for installing and completing a well.

Installation Date. The date when the well was installed in the format
DD-MMM-YY (01-JAN-88).

Filter Pack Length (Ft). The length of the filter pack surrounding the
screened portion of the casing.

Formation of Completion (US/RC). (US/RC) designation.

Well Type Classification. One-character code that designatcs the type of
well being constructed. Valid codes are listed on page 1 of the Well
Completion Information form.

Well Completion Method. One-character code describing the method used
to complete a well or the nature of the openings that allow water to enter
a well. Valid codes arc listed on page 1 of the Well Completion

Information form.

Zone of Completion. One-character code designating the basic water-
bearing zones at which a well is completed. Valid codes are listed on

page 1 of the Well Completion Information form.

80P ¢.3
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APPENDIX 5.8, Continued ‘

12. Casing Elcvation (Ft MSL). Top of casing clcvation. Casing clevation
will be filled out at complction of the ficld investigation.

13. Casing Length (Ft). Distance from the top of casing (in fcct and tenths
of feet) at which the bottom of the casing is placed.

14. Casing Diameter (In). Diameter of casing installed in inchcs. .

15. Seal End Depth (FTFD). Depth below ground surface (in feet and tenths
of fect) at which the bottom of the scal is placed.

16. Screen Material. A two-character code describing the type of screen
material. Valid coda arc .listed on page 2 of the Well Complctnon

Information form.

- 17. Riser Material. A two-character code describing the riser material. Valid
codes are listed on page 1 of the Well Completion Information form.

18. Open/Screen Depth (FTFD). Depth in feet and tenths of feet from top of
_casing to top of screen.

19. Open/Screen Length (Ft). Total length of the screen in feet and tenths of

feet. .

20. Open/Screen Arca (lnlet). Open arca of screen in inches squared per
foot.

21. Flow Relationship. One-character code designating the flow relationship.
Valid codes are listed on page 1 of the Well Completion Information form.

22. Cap.Material. Two-character éodc describing the cap material. Valid
codes are listed on page 1 of the Well Completion Information form.

23. Cap Type. A two-character code describing the type of cap used in the

installed well. Valid codes are listed on page 2 of the Well Completion
Information form. .

24. Comments. Any additional information.

Mound Plant ER Program SOPs Ravision 1 . SOP 43



APPENDIX 5.8, Continued
BOREHOLE/WELL CONSTRUCTION FIELD DATA LOG

---l. - Facility -Code. = Five-character code¢ abbreviating the facility name where

program activity is being conducted. The first three characters indicate
the facility, and the remaining two numbers designate tbc specific site

within the facility.

2. Location ID. A four-character code assigned schcntially to cach
borchole, test pit, or surface location where physical, chemical, bnologncal.
radiological, and other measurements are taken.

3. Fiecld Rep. The name of the ficld representative.

4. Logger Code. Three-character or four-character code identifying the
company mponsnblc ‘for collecting the information recorded on the form.

S. Driller code. Three-character or four-character eode identifying the
company responsible for drilling the borehole.

6. Rig Type. Manufacturer and model of rig.

7. Iastaller Code. Three-character or four-character code identifying the
company responsible for installing and complcting a well.

8. Completion Date. Date when well was completed i in the format DD-MMM-
YY (01-JAN-88).

9. Acceptance Code. One-character code assigned by the facility manager.

10. Borchole Summary
a. - Bit Type. The type of bit used.
b. Hole Diam (In). Diamecter of borchole in inches.

c. End Depth (Ft). Depth from the ground surface to the bottom of the
borchole (in feet and tenths of fect).

d. Fluid Type. Type of fluid used during the drilling phase of well
installation.

11. Casing Summary

a. Casing Type. Onec-character code describing the type of casing
material used. The codes are listed below.

b. Description. Describes the casing materials used (for ecxample,
Schedule 40 PVC) in well construction.

Mound Plant ER Program SOPs Revision 1 SOP ¢3
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APPENDIX 5.8, Concluded ' ' .

¢. Diameter (In). Diameter of casing in inches.

d. End Dcpth (Ft). Depth (in feet and tenths of fcct) from the top of
the casing to the bottom of the casing.

12, Well Construction

a. Type Code. One-character code dcscrfbing the material used for-
filling the annulus space in borchole.

b. Description. Describes the materials used in well construction
(bentonite pellets, for example) to fill the annulus space in borchole.

¢. End Depth (Ft). Depth (£ rom the ground surface) where the materials
for well construction are placed in the borchole in feet and tenths of

feet. .
13. Construction Time Log
a. Start Date. The date construction started. .
b. Start Time. The time construction started. | .
¢. End Time. The time when construction ended. | ’
14. Well Development. Any further developments during well constr_uction.

15. Comments. Any additional information.

/..o 3 Dlewt PR Poneram SOPs . Revision 1 80P 43
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STANDARD OPERATING PROCEDURE 4.4

MONITORING WELL DEVELOPMENT

1. PURPOSE

To remove foreign materials that may have been introduced into the groundwater,
well annulus, or well screen during well installation and to facilitate hydraulic
communication between the screened formation and the monitoring well.

2. DISCUSSION

The Field Sampling Plan (ESP) or Work Plan (WP) contains specific details-about
the method and equipment to be used for developing the monitoring well.
Collection and mecasurement of samples and documentation of data will be
performed as described in the associated procedures.

Monitoring well decvelopment removes the fines from the well or aquifer
formation near the screen and corrects damage that occurs during drilling. All
well installation procedures create a skin on the borchole wall. There are four
primary methods for dcveloping monitoring wellss overpumping, rawhiding,

jetting, and surging.

A. Ovcrﬁumping involves pumping the well down as low as possibic and
allowing it to refill. The increased velocities created by refilling remove
fines. This mecthod is not very effective, because the water flow is in one

direction and at relatively low velocities.

B. Rawhiding is a modification of overpumping. After the water is pumped
to the surface, it is cither allowed to rua back into the well through a
foot valveless pump or poured back down the well. This method generates

two-directional flow and is superior to overpumping.

C. Jetting involves lowering a pipe-into the well with a series of water jets
on the end. The jets point horizontally. The high-pressure water pumped
through the jets flushes fines from the formation and breaks the skin
caused by drilling. As with the other methods, fines must occasionally be
pumped from the well during development. Aa external water supply is
nceded for jetting. External water is introduced into the formation and
alters the hydrochemistry. These are two major disadvantages of the

jetting method.

D. Surging involves raising and lowering a surge or swab block inside the
well. The resulting motion of the water removes the borchole skin and
fines from the formation. The fines and water must occasionally be
removed from the well with a sand bailer to prevent sand locking of the
surge block. The rubber or viton seals on the surge block are the same
diameter as the inside of the well or 1/2 inch smaller if surging is
conducted inside the screened interval. A 3-ft stroke is typical. .

Mound Plant ER Program SOPs Revision 1 SOP ¢4
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" Surging can also bc implemented with high-pressure air. A high-pressure
air pipe is lowered into the well, and surges of air arc introduced. Water
may be literally blown out of the top of the well, and water can be
pumped out as the air surging progresses. However, air surging can in-
troduce air into the formation .(altering the hydrochemistry) and become
entrained in the screens (reducing flow rates). Plastic screens can also be
damaged if the air surge is too violent. A specially fabricated air swab
can be used to prevent these types of damage.

E. Surging with a vented (pressure-relicf) block (Appendix 52) and
rawhiding are the preferred methods for well development, although no
onc method is appropriate for all situations.

3. PROCEDURES
3.1. Associated Procedures L

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs
contain information on the performance of ficld activitiess. They should be

_consulted for specific information about cquipment and supplies; sample
collection, preservation, packaging, and shipping; decontamination procedures; and
documentation requirements. Procedures directly associated with this SOP are
Iisted below.

SOP No. SOP Title | .
1.1 Geancral Instructions for Ficld Personnci {
1.6 General Equipment Decontamination
22 Ficld Mcasurements on Ground and Surface Water
Samples
3.1 Water Level Measurement
43 Moanitoring Well Installation .
6.1 Health and Safety Monitoring of Combustible Gas
Levels
6.2 Health and Safety Monitoring of Organic Vapors

with a Photoionization Dectector

6.3 Heailth and Safety Monitoring of Organic Vapors
with a Flame Ionization Detector

3.2, Preparation

3.2.1 Office ,

A. Review the FSP or WP and SOPs listed in Section 3.1.

B. Coordinate schedules/actions with the installation staff.

Revision 1 30? 4.4



Obtain appropriate permission for property access.

Assemble the equipment and supplies listed in Appcndxx 5.1. Ensure the
proper operation of all sampling equipment.

“If samples are to be collected for analyses, notify the laboratory of sample

types, the number of samples, and the approximate arrival date. In
addition, contact the carrier that will transport samples to obtain
information on regulations and specifications.

Ensurc that permission to discharge development water has been obtained
or coordinate cfforts to purchase appropriate containment vessels for

.development.

3.2.2. PDocumentation

A.

B.

3.23.

A.

B.

Obtain a logbook f rom the QA officer.
Record results of the equipmcnt check in the logbook.

Obtain a sufficient number of the appropriate ER Ptogram data
collectzon forms (see INDEX TO SOPs).

Consult the ER Program data administrator for a current list of
information management codes, location IDs, and sample numbers used in
the completion of data forms,

Field

Decontaminate all equipment before developing cach well according to
SOP 1.6, General Equipment Decontamination.

Asscemble containers for the temporary storage of water produced during
well development. The containers must be structurally sound, compatible
with anticipated contaminants, and ficld manageable.

NOTE: Truck-mounted tanks may be required for this operation.

3.3. Operation

Perform the devclopment as soon as practical after well installation, but no sooner

thap 48 hrs after grouting is complcted. Do not usc any dispersing agents, acids,
or disinfectants to enhance the development of the well. Do not add water to aid

development except under the special conditions defined below.

If problems or

unusual conditions are encountered, notify the sitc manager as soon as possible.

A.

Assemble the necessary equipment on 2 plastic sheet outside of the splash
range.
Record pertinent information in the logbook and on the Well Completion

Information form. A copy of this form and instructions for complcting
the form are provided in SOP 4.3, Monitoring Well Installation.

Mound Plant ER Program SOPs Revision 1 SOP ¢ ¢
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C. Open the monitoring well and take the air monitoring reading at the top ‘
of the casing and in the breathing zone (see SOP 6.1, Health and Safety
Monitoring of Combustible Gas Levels; SOP 6.2, Health and Safety
Monitoring of Organic Vapors with a Photoionization Dectector; and SOP
6.3, Health and Safety Monitoring of Orgamc Vapors with a Flame
Ionization Dectector).

D. Measurc depth-to-water and the total depth of the moanitoring well
according to SOP 3.1, Water Level Mecasurement.

E. Develop the well until ‘the well is free of sediment and the appropriate
volumes of water have been removed (sce E.4. below). Sediment free is
looscly defined as 0.01 ml of sediment in 2 1000-m! Imhoff cone. If ‘the
well is not free of sediment after the appropriate volumes of water have
been removed, continue uatil twice the appropriatec volume of water has
been removed. Do not. exceed twice the volume without consulting the

site manager.
1. Note the initial color, clarity, and‘odor of the water.

2. Mcasure and record the initial pH, temperature, and specific
conductance of the water according to SOP 2.2, Field Mcasurcments

on Ground and Surface Water Samples.

3. Containerize all water produced by development in contaminated ‘
arcas or arcas suspected of contamination. Clearly label ecach .
container with the location ID. Base the dctermination of an
appropriate disposal method on the first round of analytical results

from cach well

4. For thosc wells where the boring was instailed without the use of
drilling fluid (bentonite mud or water), remove 5 times the standing
water volume in the well (well screen and casing plus saturated
annulus). Should recharge be so slow that § volumes could not be
removed in one day or the water is not sediment frec after this 5-
volume removal, the site manager will select an alternate proccdurc

for verifying that the well is properly developed.

5. For those wells that cannot be cleaned of formation fines (clays and
silts) resulting in low yiclds of formation water, small amounts of
project-approved potable water should be added to the well bore.
Once the majority of fincs have been removed (rom the well,
continue deveiopment with formation water only. During this
process, it is cssential that at Ieast 5 times the amount of water
injected must be withdrawn from the well to assure that all potable
water has been removed from the formation. Do not add water to the
well to assist development without prior approval by the site manager.

6. For those wells where the boring was installed/cnlarged with the use

of drilling fluid (bentonite mud or water), remove 5 times the
measurcd amount of total fluids lost while drilling plus 5 times the .
standing water volume as defined above. Use the same procedure (of
adding more water) for cases of slow recharge, discolored water, or

water that is not sediment free,

SOP 44
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7. Note the final color, clarity, and odor of the water.

8. Measure and. record the final pH, temperature, and specific
conductance of the water according to SOP 2.2, Ficld Mcasurcments

_on Ground and Surface Water Samples. | . ) -

9. Complete the appropriate data entry requircments on the. Well
Completion Information form to document well dcvclopmcnt. A copy
of the form and instructions for completing it are in SOP 4.3,

Monitoring Well Installation.
» 34. Pbstopention

3.4.1. Field

A. Ensure that all equipment is accounted for, decontaminated (sece SOP 1.6,
General Equipment Decontamination), and ready for shipment.

B. Restore the site to the presampling conditions as specified in the FSP or
WP.

C.. Make sure all monitoring well locations arec properly staked and the
location ID is readily visible on the protective casing.

3.4.2. Documentation

A. Record cleanup and hole abandonment procedures and any uncompleted
work (like site restoration or long-term monitoring) in the logbook. _

B. Complete logbook entries, verify the accuracy of entries, and sign/initial
all pages.

C. Review data collection forms for complcteness.

3.4.3. Office

A. After the first round of analytical results have been received, determine
and implement the appropriate water disposal method.

B. Deliver original forms and logbooks to the sitc manager for technical
review. He/she will review, sign forms, and transmit to thc document
control officer (copies to the files) for ecveantual delivery to the

Decpartment of Energy.

C. Inventory cquipment and supplies. Repair or replace all broken or
damaged equipment. Replace expendable items. Return equipment to the
equipment manager and report incidents of malfunction or damage.

D. If samples have been collected for analysis, contact the laboratory to
ensurc that samples arrived safely and instructions for sample analyses

are clearly understood.

Mound Plant ER Program SOPs Revision 1 SOP 4.4
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5. APPENDIXES
5.1. Equipment and Supplies Checklist

5.2, Surge Block Schematics
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APPENDIX 5.}

EQUIPMENT AND SUPPLIES CHECKLIST

pH Meter -

Electrical conductivity meter
Distilled water

Stopwatch

Water level measurement probe

1000-ml Imhoff cone

an

Plastic sheet

Mound Plant ER Program SOPs Ravision 1 SOP 44
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APPENDIX 5.2

SURGE BLOCK SCHEMATICS
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STANDARD OPERATING PROCEDURE 5.1°

--- -~ ~SOIL AND ROCK BOREHOLE LOGGING AND SAMPLING - - - -

1. PURPOSE

To describe the physical nature of consolidated or unconsolidated subsurface
carthen materials encountered during auger, rotary, or other drilling activities and
collect samples of the earthen materials for further cvaluation.

2. DISCUSSION

The Ficld Sampling Plan (FSP) or Work Plan (WP) contains specific details about
the procedures and cquipment for this SOP. Refer to the FSP or WP for the type
of samples to be collected. Collection and measurement of samples and the
documentation of data will bc performed as described in the associated

proccdures.

Before field drilling begins, all management personnel should obtain information
about expected geologic and hydrogeologic 4.>onclitiomse at the site. The FSP or WP
includes directions for sampling methods, location, and details for the site where

the ficld personnel will work.

Most sites where soil and rock borchole logging and sampling are coaducted
include unconsolidated dcposits of varying thickness over consolidated bedrock at
depth. Two forms are used for describing the soil and rock encountered during
drilling and sampling. The Borchole Log (Soil) form (Appendix 5.2) is used when
describing unconsolidated alluvium, colluvium, and regolith. The Borchole Log
(Rock) form (Appendix 5.3) is used when drilling or coring rock to describe the
lithology and other physical characteristics of sedimentary, igneous, and metamor-

phic rocks.
3. PROCEDURES

3.1. Associated Procedures

Before cvery operation, a review of the SOPs 1.1-1.10 is nccessary. These SOPs
contain information on the performance of ficld activities. Théy should be
consulted for specific information on cquipment and supplics; samplc collection,
preservation, packaging, and shipping; dccontamination procedures; and
documentation rcquirements. Procedures dircctly associated with this SOP are

listed below.

SOP No. SOP Title
1.1 Gencral Instructions for Ficld Personnci
1.3 Sample Control and Documentation
14- " Sample Containers and Preservation
SOP 6.1

Bawa v
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1.5 Guide to Handling, Packaging, and Shipping of

Samples
1.6 General Equipment Decontamination
4.1 Soil Boring
4.2 Rock Boring

3.2. Preparation

3.2.1. Office
A. Review the FSP or WP and SOPs listed in Section 3.1.
B. Coordinate schedules/actions with the installation staff.

C. Obtain appropriate permission for property access. Have areas of .
subsurface sampling investigated for underground utilities.

D. Assemble the cquipment and supplies listed in Appendix 5.1. Ensure the
proper operation of all sampling equipment. .

E. Notify the analytical laboratory of sample types, the number of samples,
and the approximate arrival date.

F. Contact the carrier that will transport samples to obtain information on
regulations and specifications.

G. Contact the members of the survey crew and inform thcm of the |
approximate date that ground surveys will begin.

3.2.2. Documentation
A. Obtain a logbook from the QA officer.
B. Record results of the equipment check in the logbook.

C. Obtain a sufficient number of appropriatc ER Program data collcction
forms (sce INDEX TO SOPs).

D. Consult the ER Program data administrator for a current list of
information management codes, location IDs, and samplc numbers used in

the completion of data forms.

3.2.3. Field

A. Decontaminate all sampling cquipment before taking the first sample and ‘
between sampling intervals (see SOP 1.6, General Equipment Dccontami-

nation, and the FSP or WP).

e e . ———



Record all pertinent information (date, site, ID number, and location) in

B.
the logbook or the appropriate data form. Note field conditions, unusual
_ . _circumstances, and weather conditions.
C. Permanently attach a soil sample identification label to cach sample
container.
3.3. Operation
33.1. Logeing Samples

A. Whenever a sample is collected, complete a description of the sample using

Mound Plant ER Program 8OPs Ravision 1

the Borchole Log (Soil) form (Appendix 5.2) or Borehole Log (Rock) form
(Appendix 53). Fill' out these forms according to thc information
described in Appendix 54. Incilude all scalec drawings that further
describe textural variations in the logbook. If camcras are permitted on

the site, use photographs instead of drawings.

NOTE: Whenever a sample is collected, 8 custody record must be initiated
on the Custody Transfer Record/Lab Work Request form and a Soil
Sample Identification Label affixed to the sample container. SOP 1.3,
Sample Controf and Documentation, contains copics of the form and label
and instructions for completing the form and label.

Gross physical properties of the sample can be described by unaided
visual observation or inspection under a hand lens. Whenever feasible,
prepare sample descriptions by observing fresh surfaces or cuttings.

Wash cuttings from mud rotary boring in clear water to remove drilling
mud. Use a strainer with a large capacity during the washing process.

Split the core lengthwise, so that the interior can be inspected. Place core
in cardboard box after inspection. Label top, bottom, and corc intcrval
on box. The corc box will be lined with plastic to minimize cross-
contamination. Mark unrecovered core intervals with blocks of wood.
Use two permanent markers of different colors to draw parallel lines on
the corc so that its proper position in the core box can be maintained

during and after future inspections.
Record all linear measurements in feet or tenths of feet, nbt inches.

Blow counts are to be counted for each 0.5-ft penetration of the Standard
Penetration Test.
Use the standard Unificd Soil Classification System (USCS) designations

for identifying soil strata. Dectailed descriptions of the different soil
classifications are included in the U.S. Corps of Engineers Technical

Mecmorandum, 1953.

Visual descriptions will be according to ASTM Designation D 2488-69
*Standard Recommended Practice for Description of Soils (Visual-Manual

. Procedure).”

" S0P .1



Percent core recovery is a measure of coring efficiency and rock quality.
If coring progresses gradually, a hard sandstonc to a strongly fissile shale,
the percent recovery will be affected. Once the core is shown to the ficld
representative (preferably while still in the core barrel if it is a split-core
barrel), measure the total length recovered. Sometimes it is possible to
determine where core loss occurred in the run. The following clues are
sometimes present:  plugging off during drilling, intense fracturing in
certain sections of core (possibly correlated with rough, high vibrations
during drilling), and rolled and recut picces of core.

The rock quality designation (RQD) is based on a modified core recovery
procedure and indirectly on the number of fractures and the amount of
softening or alteration in the rock mass. Obtain the measurc by summing
up the total lcngth of core recovered and countmg only those relatively
hard, sound picces of core that arc four inches in fength or longer. Sce
Stags and Zienkiewitz, 1968 for an example of an RQD computation. It is
necessary to distinguish between natural fractures and those caused by
drilling or recovery operations. Depending on the. engincering or
hydrogcologic requirements of the project, breaks induced along high
anisotropic plancs (like foliation or bedding) may be counted as natural
fractures. Lengths that contain strong and reccmented fractures should be

measured in total.

. :

90-100 Excellent
75-90 Good
50-75 Fair
25-50 Poor

0-25 Very Poor

Percent Drilling Fluid Recovery--the volume of fluid losses and the in-
terval over which they occur. For example, no fluid loss means that no
fluid was lost cxcept through spillage and filling the hole. Partial fluid
loss means that a return was achicved, but the amount of rcturn was
significantly less than the amount being pumped. Complete water loss
means that no fluid returned to the surface during the pumping operation.
A combination of opinions from the ficld personnel and the driller on
this matter will result in the best estimate. Makc a crude, relatively
cffective estimate by placing a calibrated stick in the recirculation pit.
Estimate the rcturn flow and volume of the pit at intervals of onc-half ft
to one ft on the stick. "Obtain the pumping rate by measuring clapsed
time to withdraw a specified volume from the pit without rcturn. After
estimating the return flow, a percentage can be obtained. The return
ftow can sometimes be crudely measured with a five-gallon bucket.

Record a change in the fluid recovery rates. If the recovery is essentially
the same for an entire core run, only one call per change is necessary,
Record the change in fluid recovery rate to the necarest 10%.

Spacing. Dcscrxbc the spacing of discontinuities as close or wide
accordmg to the following tables.

e e EAN. Revision 1 SOP §.1



FOLIATION, BANDING,

SPACING OR BEDDING SYMBOL

(1) More than 6 ft ___Very thickly (bedded vT
or banded) 7~ 7 .

(2) 2106 f1 Thickly T

(3) 8 to 24 inches Medium -

(4) 2 1/2 to 8 inchcs Thinly TN

(5) 3/4 to 2 1/2 inches Very thinly VTN

In describing structural features, describe the rock mass as thickly bedded
or thinly bedded according to thec above criteria. Depending on the
project requircments, identify the form of joint (stepped, smooth,
undulating, or planar), its dip (in degrees), its surface (rough, smooth, or
slickensided), its opening (giving width), and its filling (none, sand, clay,
or breccia).

Orientation. The orientation is the angle of bedding, joints, or fractures

-ML
mcasured with a clear plastic protractor to the ncarest 10°. Refercnce all
measurements with 0° at horizontal. - If fractures have a persistent
oricntation, record at the beginning and repeat every 5 ft in depth.
N. Condition. The texture of the fractures. Examples of condition are
smooth, clean, rough, and stained.
O. Weathcring. Describe the degree of weathering according to the following
table. :
GRADE SYMBOL DIAGNOSTIC FEATURES
Fresh F No visible sign of decomposition or discoloration. Rings
under hammer impact present.
Slightly SLW Slight discoloration inward from open fractures;
Weathered otherwise, gsimilar to fresh.
Moderately MW Discoloration throughout. Weaker minerals (like
Weathered feldspar) have decomposed. Strength somewhat less
than fresh rock, but cores cannot be broken by hand or
scraped by knife. Texture has been preserved.
Highly HW Most minerals are somewhat ciecompooed.
Weathered Specimens can be broken by hand with effort or
shaved with @ knife. Core stones present in rock masa.
Texture becoming indistinct, but {abric has been
preserved.
Mound Plant ER Program SOPs Revision 1 SOP 6.1
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Completely CW Minerals decomposed to soil, but fabric and structure
have been preserved (eaprolite). Easily crumbled
or penetrated. Advanced state of decomposition
resulting in plastic soils. Rock fabric and
structure completely destroyed. Large volume
change.

CAUTION: Soft rock is not necessarily weathered. Look for alteration minerals that indicate
true weathering has occurred.

MaunA Plant ER Pmoram SOPs Revision 1 SOP 6.1



. P. Hardness. Describes the degree of hardness according to the following

table.

CLASS HARDNESS

1 Extremely hard

n Very hard

m Hard

v Very soft

SYMBOL

EH

$0

VSO

FIELD TEST

Many blows v)ith geok-}ci.é ‘hzﬁ:mér B
required to bresk intact specimen.

Hand-held specimen breaks with
hammer end of pick under more
than one blow.

Cannot be scraped or peeled with
knife; hand-held specimen can be
broken with singie moderate blow
with pick.

. Can just be scraped or peeled with

knife. Indentations 1 mm to 3 mm
show in specimen with moderate
blow with pick.

Material crumbles under moderate
blow with sharp end of pick and
can be peeled with a knife, but
specimen is too hard to hand trim
to a sige usable in a triaxial test
apparstus.

Q. Lithologic. The type of strata cncountcred during various subsurface
exploratory investigations. The geologic lithology codes that are to be

used are listed in Appendix S.7.

R. Visual Description. Other pctrologic descriptors that aid in the clas-

sification of the rock or soil. Information that should be included is

listed below.

1. Typical Name

Sandstone, schist, granite, or any of the appropriate
names/descriptions included in Appendix 5.6

2. Grain Size
Fine, medium, or coarsc

3. Structurc

"~ Stratificd, laminated (varved), fissured, slickensided, blocky, lensed,
or homogencous (nonstratified)

. 4. Color
Use AS.A. rock color chart for rocks; use Mansell color chart for
soils. This should include grey colors for reduced soils.

Mound Piant ER Program SOPs

Revision 1
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5. Cementation
Weak or strong

6. Local or Geologic Name

7. Group Symbol from Appendix 5.5 or 5.6

Place samples for analyses in appropriate containers (sce SOP 1.5, Guide
to Handling, Packaging, and Shipping of Samples). Designate sample

intervals removed from corec by wooden blocks that have been properly
labeled according to the interval samplied.

3.4. Postoperation

3.4.1. Field

A,

Easure that all equipment is accounted for, decontaminated (sce SOP 1.6,
General Equipment Decontamination), and ready for shipment.

Restore the site to presampling conditions and plug open sambling holes,
as specified in the FSP or WP.

Make surc all borchole locations arc properly staked and the location ID
is rcadily visible on the location stake.

Prepare samples and transport according to SOP 1.3, Sample control and
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP
1.5, Guide to Handling, Packaging, and Shipping of Samples.

3.4.2. Documentation

A

C.

Record clcanup and hole abandonment procedures and any uncomplcted
work. (like site restoration or long-term monitoring) in the logbook.

Complete logbook cntrics, verify the accuracy of catries, and sign/initial
and date all pages. '

Review data collection (orms for completeness.

3.4.3. Office

A

Y i ? Dlecs BB Draernm SOPr . Revision 1

Deliver original forms and logbooks to the sitc manager for tcchnical
review. He/she will review, sign forms, and transmit to the document
control officer (copics to the files) for eventual dclivery to the

Department of Encrgy.

Inventory equipment and supplies. Repair or replace all broken or
damaged equipment. Replace cxpendable items. Return cquipment to the
equipment manager and report incidents of malfunction or damage.

Contact the analytical laboratory to ecnsure that samples arrived safely
and instructions for sample analyses are understood.

SOP 6.1
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APPENDIX 5.1

EQUIPMENT AND SUPPLIES CHECKLIST

Plastic sheet
Hand lens
Tape measure (divided by feet and tenths of feet)
Wooden blocks (for core)
Core boxes - _- |
——  Grain-size cl;art
Color chart
Dilute HCI
Red and blue permanent markers
Strainer

Sample labels

Sample containers

M d DIt BB Prnerem QOP, Revision 1 SOP 6.1



APPENDIX 5.2

BOREHOLE LOG (SOIL) FORM

BOREHOLE LOG (SOiL)

PAGE 1 CF ____~

FACILITY CODE DRILLER COOE
LOCATION 10 COMPLETION DATE
COORDINATES (FT): OWMETER (iN)

NORTH . EAST ________ (DEPTH (FTFD)
GROUND ELEVATION (FT MSL) CONSTRUCTION METHOO —
LOCATION TypE BH ACCEPTANCE COOE
" COMMENTS

GROUNDWATER LEVELS LOCATION DESCRIPTION
| DATE TME DEPTH (FT)
L

UTHOLOGIC LOG LOGGER COOE —
DEPTH aLow :
RIS (o | =3 uses WISUAL DESCRITION

ACCEPFTANCE CODES: A—ACCEPTABLE R~RECONNAISSANCE U-UNACCEPTABLE §-~NOT DETERMINGD

A ~ AR ROTARY

C ~ CABLE-TOOL
D~ DuG

4 ~ JETTED

CONSTRUCTION METHOOS:

8 ~ BORED OR AUGERED

H ~ HYDRAULIC~ROTARY

P ~ AIR-PERCUSSION
R — REVERSE ROTARY
T -~ TRENCHING

V = DRIVEN

W — DRIVE AND WASH
Z — OTHER (SPECYFY)

SAMPLE METHODS:

A = AUGER CUTTINGS

S = 2" 00. 138" (D. ORNVE SAMPLE
U = 3" 0.D. 2.42" 1D. TUBE SANPLE
T = 3" 0.0. THIN~WALLED SHELBY TUBE
0 — OTHER (SPECFY)

COMPLETE SOLDED DATA FOR EXNTRY INTO TS

®O-002 G/e8) FORM COMPLETED @Y/OATE
Mound Plant ER Program SOPs Revision 1
Warrh 1002

SOP 6.1
Page 11



APPENDIX 5.2, Continued

BOREHOLE LOG (SOlL)

PAGE ___OF ____

FACILITY CODE
LOCATION 10 COMPLETION DATE
LITHOLOGIC LOG )
aLow
COUNT z VISUAL DESCRIPTION -
T (RESE[EE 000 | oo |=5 | e
COMPLETE SOLOED DATA POR ENTRY S6TD Tass
001 G/ ‘ PoR COMMLETD V/0KT TERECAL READUER/OATE
Mound Plant ER Program SOPs Revision 1 SOP 6.1
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APPENDIX 5.3

BOREHOLE LOG (ROCK) FORM

BOREHOLE LOG (ROCK) PAGE 1 OF .
FACILITY CODE -~ ORILLER CODE
LOCATION 10 COMPLF.TION DATE
COORDINATES (FT): OWMETER (IN)
NORTH ___ _ EAST . DEPTH (FTFD)
GROUND ELEVATION (FT MSL) CONSTRUCTION METHOD
LOCATION TYPE BH_ ~ ACCEPTANCE COOE
1 GROUNDWATER LEVELS LOCATION DESCRIPTION
{ DATE TME OEPTH (FT)
l
UTHOLOGIC LOG _ LOGGER CODE
0 gé gg S° §§ QEE'. L VISUAL DESCRIPTION
[ g ' . i
= i | l
PR
LI
1
ACCEPTANCE COOES: A~ACCEPTABLE R—-RECOMNAISSANCE U~UNACCEPTABLE N—NOT DETERMINED
" CONSTRUCTION METHODS: ORILUING METHODS:
A ~ AR ROTARY P ~ AR-PERCUSSION H = 6 1/2" HOLLOW STEN AUGER
B - SORED OR AUGERED - R = REVERSE ROTARY € = 4 1/2" CONTINGOUS FLIGHT AUGER
C ~ CABLE-TOOL T ~ TRENCHING GB - CEAR BT
0 - DUG V — DRVEN #0X = 00X ROCK CORING
H = HYDRAUUC—ROTARY W = ORIVE AND WASH NQ ~ NQ WIRELINE ROCK CORING
d - XTED 0 = OTHER (SPECFY) - -
SPACING: " CONDITION:
BEDDED, FOUATION, ETC:  JOINTS /FAULTS: 00 ~ NOOULAR SM - SMOOTH
VT = VERY THICRAY VW = VERY WIDELY 4T = MOTTLED Q. ~ CLEAN
T - nacayY . W - WOELY V ¥ = VARVED R ~ ROUCH
M = MEDIUM o = MEDIUM ON = 8ANDED RN~ SUCHT
™ - DaNLY € - cosay ST « STINGERS
VIN — VERY THINLY VC ~ VERY CLOSELY
WEATHERING: HARDNESS:
F - fRESN €M = EXTREMELY HARD
SU ~ SUCHTLY WEATHERED VH — VERY HARD
MW — MODERATLY WEATHERED H — HARD
W ~ HIGHLY WEATHERED S -~ SOFT
OW ~ COMPLETELY WEATHERED VS — VERY SOFT
RS ~ RESIDUAL SO
COMPLIOTE SOLDED OATA POR O(TRY IXTO TRdS
So-on o . TORM COWPLETED #V/DATC TECICAL REWDRON/OATE
Mound Plant ER Program SOPs Revision 1 SOP 6.1
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APPENDIX 5.3, Continued

BOREHOLE LOG (ROCK) .
PAGE ____ OF _____
FACILITY COOE
LOCATION 1D COMPLETION DATE
UTHOLOGIC LOG
sl :
még §<§§E§ VISUAL DESCRIPTION
AR
™ J {
] L}
! N {
! i :
H H {
! !
! :
i :
i
mmunmmmna
oo (/a0 C Treernas e B L
L4n1mA Plant ER Program SOPs Revision 1 SOP 6.1
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_Usc a pen with black ink that is not water soluble (not a felt-tip pen).
entry in cach blank. Where there is no data entry, cater UNK for Unknown, NA™

APPENDIX 5.4

DATA FORM COMPLETION INSTRUCTIONS
Make an

for Not Applicable, or ND for Not Done. If any procedure was not performed as
prescribed, give the reason for the change or omission on the form. To change an
entry, draw a single line through it, add the correct information above it, and

initial the change.

BOREHOLE LOG (SOIL) FORM AND BOREHOLE LOG (ROCK) FORM

The following information explains the completion of the upper portion of both

forms.

10.

Mound Plant ER Program SOPs

Draft

Facility Code. Five-character code abbreviating the facility name
where program activity is being conducted. The first three characters
indicate the facility, and the remaining two numbcrs designate the
specific site within the facility. .

Location ID. Four-character code assigned secquentially to each
borehole, test pit, or surface location where chemical, biological,
radiological, and other measurcments are taken.

Coordinates (Ft): North/East. The horizontal location of the
borchole. At the time of the field investigation, the exact coordinate
position of the borchole will not be known. In this case, writc NA in
the two spaces on the form. This information will be provided on an
addendum form when the survey data comes in after the drilling

program has bcen completed. -

Ground Elecvation. At the time of the ficld investigation, the exact
ground clevation of the borehole will not be known. In this case,
write NA in the space on the form. This information will be
provided on an addendum to the original data form when the survey

. data comes in after the drilling program has beecn compliected.

Location Type BH is a standard location typc for a borcholc log or
well.

Driller Code. A maximum of four characters noting the company
responsible for drilling.

Completion Date. The date when the borchole rcached total depth in
the format DD-MMM-YY (01-JAN-88).

Diameter. Diameter of borchole in inches and tenths of inches:.
Depth. Total depth of borehole in feet and tenths of feet.
Construction Method. The construction or drilling method used in the

advancement of the borehole. A table of wvarious construction
methods is included at the bottom of cach Borechole Log form.

Revision 1 SOP 6.1
March 1992 Page 15



APPENDIX 5.4, Continued

1. Acceptance Code. A one-character code assigned by the facility
manager.

12. Groundwater Levels. Record depth-to-water when encountered during
the drilling. Take at least one water level measurement after the
completion of drilling and the borehole has been left open or a
piczometer or monitoring well has been installed. Before taking water
level measurements, see SOP 3.1, Water Level Measurement,

13. Location Description. Description of the approximate borcholce
location in respect to some recognizable, permanent topographic or
geographic location that is nearby.

14. Logger Code. Four-character code identifying the company
responsible for collecting the information recorded on the form.

15. Depth in Feet That Depicts Lithologic or Soil Boundaries. Record
depths on the Borchole Logs in feet and fractions (tenths of feet).

Conversion Table

Inches to Tenths of Fect

Inches Tenths of Fect
08
A7
25
33
42
.50
.58
67
a5
10 83
11 92
12 1.00

LI - RV RN T R

16. Sample ID. Four-digit number assigned to cnsurc that data collected
retains uniqueness from other data collected at the same location 1D,

A. The following describes the nonrepectitive information required for
compicting the Borchole Log (Soii) form.

1. Comments. Includes preservation method and any additional
information.

2. Sample Interval. The designated starting and ending depth of the
appropriate sampling technique. The following table summarizes
common intervals for sample leagths.

Mound Plant ER Program SOPs Revision 1 SOP 5.1
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~-=-----SPF-- - ___..__150r20_____ __  _ 148-163 _
Large-diameter 1.0, 1.5, or 2.0 14.8 - 15.8
ring sample
Shelby tube 20 148 - 16.8
Continuous 50 14.8 - 19.8
sampler

APPENDIX 5.4, Continued
Sampling Dcvice Sample Interval (Feet) Exampic Depth Internal

If the designated sample is 1.5 ft standard penetration test (SPT), but
in actuality the SPT only penetrates 0.5 ft (or some length less than
the sample interval) in 50 blows per 6 inches or less (refusal blow
count), the graphical representation for the sample interval remains at

1.5 fe.

3. Sample Recovery. The numerical represeatation of the actual samplie
recovered by the respective sampling method.

4. Sample Retained. The numerical representation of the actual sample

‘ retained for future laboratory testing. This number cannot be larger
than the sample recovery number. If no sample is recovered, write
NR for no recovery in the space provided.

5. Sample Mcthod. Onc¢-character code to identify the sampling mcthod
used to retain a subsurface soil sample. Sample types are listed below.
The box in the lower right-hand corner of the Borchole Log (Soil)
form lists the types of samples.

Sampie Types:

A Auger cuttings

S 2-inch 0.D,, 1.38-inch L.D. drive sampic
U 3-inch O.D,, 2.42-inch 1.D. tubc samplie
T 3-inch O.D., thin-walled Shelby tube

O Other (specify)

6. Blow Count. Thc number of blows (blow counts) rcquired for cvery
6 inchcs of the 18-inch or 24-inch SPT.

7. N Value. The sum of the number of blows in the last two 6-inch
intervals of the SPT.

8. Unified Soil Classification System (USCS). Two-character code
describing soil strata cncountered during drilling. Use the standard
Unified Soil Classification (USCS) designations c¢xcept when a
combination of two soils is cncountered. In that case, use two
different two-character codes (scparated by a dash, like CL--ML).
Codes may also be derived (rom the agricultural classifications of

SOP §.1
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APPENDIX 5.4, Continued

soils. Agricultural classifications are not standard and vary f(rom
rcgion to region for the same basic soil type.

For the purpose of classifications, the USCS system recognizes 15 soil
groups, cach having distinctive enginecering propertics. A listing of
these 15 USCS classifications is shown below.

CH Fat Clays

CL Lean Clays, Sandy Clays, or Gravelly Clays

GC Clayecy Gravel or Clayey Sandy Gravel o
GM Silty Gravel or Silty Gravelly Sand
GP Gravel or Sandy Gravel—-Poorly Graded

GW Gravel or Sandy Gravel—-Well Graded

MH Micaceous Silts or Diatomaceous Soils

OH Fat Organic Clays

OL Organic Silts or Lean Organic Clays

PT Peat, Humus, and Other Organic Swamp Materials

SC Clayey Sand or Clayey Gravelly Sand

SM Silty Sand or Silty Gravelly Sand

Sp Sand or Gravelly Sand—-Poorly Graded

SW _ Sand or Gravelly Sand--Well Graded

9. Visual Description. The soil description will be according to the
ASTM Designation, D 2488-69 Standard Recommended Practice for
Description of Soils (Visual-Manual Procedure). Appendixes 5.5 and
5.6 include checklists outlining minimum descriptions of fine-grained

and coarsc-grained soils.

B. The following describes the nonrepetitive information required to
complete the Borechole Log (Rock) form.

1. Packer Test Interval. A graphical rcpresentation that denotes the
bottom of the top packer and the top of the bottom packer by a solid

{ine drawn in the column.

2. Drilling Mcthod. The driiling mcthod could be, but is not limited to,
gear bit, NX rock coring, or NQ wircline rock coring. The box in the
lower right-hand corner of the Borchole Log (Rock) form lists the
accepted abbreviations for drilling mcthods shown beclow.

Drilling Methods

GB Gearbit (specify diameter)
NX  NX Rock Coring

NQ NQ Wireline Rock Coring
AR Air Rotary.

MR Mud Rotary

WR Water Rotary

CT Cable Tool

Se 3 DLl OO Denram SAD. Revision 1 SoP 8.1
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10.

11,

12.

APPENDIX 5.4, Conciuded

Percent Core Recovery. The total length of the recovered core
multiplied by 100 and divided by the length of the core run results in
the percentage of recovery. Record the recovery of core to the
nearest 5%. N e e

Rock Quality Designation (RQD). The Rock Quality Designation
(RQD) is computed by summing the lengths of all pieces of core cqual
to or longer than 4 inches and dividing by the percent recovery. The
result is multiplied by 10 to yield the RQD in a percentage form that

can be recorded to the nearest 5%.

RQD = Sum of Length > 4 inches

Total Length of Core

Percent Drilling Fluid Recovery. After estimating thc return flow, a
percentage can be obtained. Record a change in the fluid recovery
rates. If the recovery is essentially the same for the eatire core runm,
only onc call per change is nccessary. Record it to the necarest 10%.

Spacing. Describe the spacing of discontinuities with the symbols or
verbiage described in section 3.3.1.M

Oricntation. Record this call to the nearest 10°.

Condition. Examples of conditions arc smooth, clean, rough, or
stained.

Weathering. Describes as fresh the degree of weathering (slight,
modcrate, or high), complete, or residual soil.

Hardness. Describes sample as cxtremely hard, very hard, hard, soft,
or very soft.

Lithologic. Two-character code describing the lithology cncountered
during various subsurface cxploratory investigations. Usc the
geologic lithology codcs listed in Appendix 5.7.

Visual Description. Other petrologic descriptors to assist in the
classification of the rock. -

SOP 8.1
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APPENDIX 5.5
CHECKLIST FOR DESCRIPTION OF FINE-GRAINED SOILS
i. Typical Name

Sandy silt, silt, clayey silt, sandy clay, silty clay, clay, organic silt, organic
clay, or fill

2. Size Distribution

Approximate percent gravel, sand, and fines in fractions finer than
three inches : -

3. Color
Note presence of mottli:;g and banding, as well as soil color
4. Moisture Content
Dry, moist, wet, or saturated
5. Consistency
Soft, firm (medium), stiff, very stiff, or hard
6. Structure

Stratified, laminated (varved), fissured, blocky, leased, or homogencous
(nonstratified)

7. Ccmentation

Wcak, strong, or absent
8. Local or Geologic Name
9. Group Symbol

US.CS. Soil Classification

Group Symbol Group Name
CL Lean clay (Jow to medium plasticity)
ML Silt
OL Organic clay or silt (lean)
CH Fat clay (high plasticity)
MH Elastic siit
OH Organic clay or silt (fat)
PT Peat

e d Dt BY Bpnmrarm SOPs Revision 1 SOP 6.1



APPENDIX 5.6

CHECKLIST FOR DESCRIPTION OF COARSE-GRAINED SOILS

1. Typical Name

Sand, clayey sand, silty sand, gravel, clayey gravel, silty gravel, cobbles,
or boulders

2. Gradation

Well graded (uniformly graded) or poorly graded (gap-graded)

3. Size Distribution

Approximate percent gravel, sand, and fines in fractions fincr than
three inches.

4. Grain Shape
Angular, subangular, subrounded, or rounded
5. Color
6. Moisturc Content
Dry, moist, wet, or saturatcd
7. Structurc
Stratificd, Icnsed, or nonstratificd
8. Ccmentation
Weak or strong
9. Local or Geologic Name
10. Group Symbol

US.CS. Soil Classification

Group Symbol Group Name
GwW Well-graded gravel
GP Poorly graded gravcel
GM Silty gravel
GC Claycy gravel
Sw Well-graded sands
SP Poorly graded sands
SM Silty sand
SC . Claycy sand -
Mound Plant ER Program SOPs Revision 1 SOP 8.1
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APPENDIX 5.7

GEOLOGIC LITHOLOGY CODES

LITHOLOGIC NAME/DESCRIPTION

AL Alluvium
BA Basalt

BR Undifferentiated Bedrock

BT Bandelicr Tuff

CG Conglomerate

CH Fat Clays

CL Lean Clays, Sandy or Silty Clays, or Gravelly Clays
CA Calcrete

CR Chert

CS Claystonc

DI Diorite

DO Dolomite

FL Fill Material

GC Clayey Gravel or Clayey Sandy Gravel Soils

GM Silty Gravel or Silty Soxls “

GN Gneiss

GP Gravel or Sandy Gravcl, Poorly Graded o
GR Graaite

GW Gravel or Sandy Gravel, Well Graded . .
GY Gypsum

LG Ligaite

LS Limestone

MH Micaceous Silts or Diatomaccous Soils

ML Silts, Sands, or Clayey Finc Sands

NR No Recovery of Data For Classifying

OH Organic Clays of High Plasticity

OL Organic Silts or Organic Clays of Low Plasticity
oT Other General Materials

PT Pcat, Humus, and Other Organic Swamp Soils

QT Quartzite

RY Rhyolite

SA Salt

SC Clayey Sand or Sand-Clay Mixture

SH Shale

S1 Silcrete, Poorly Graded

SM Silty Sand or Sand-Silt Mixtures

SP Sand or Gravelly Sand, Poorly Graded

SS Sandstone :

ST Siltstone

SwW Sand or Gravelly Sand, Well Graded

TF Tuff

TI Till '
™ Unknown

TS Topsoil, Undiff crcntxatcd .
VO Volcanics
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STANDARD OPERATING PROCEDURE 5.3

SUBSURFACE SOLID SAMPLING WITH HAND AUGER AND THIN-WALL
SAMPLER T T

1. PURPOSE

To define a method of collecting grab subsurface solid samples with a hand auger
and thin-wall tube sampler.

2. DISCUSSION

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about
the procedures and equipment for this SOP. Refer to the FSP or WP for the type
of samples to bc collected. Collection and measurecment of samples and the
documentation of data will be performed as described in the associated

procedures.

Solid samples can be recovered directly with a hand auger or with a thin-wall
tubc sampler. The thin-wall tube sampler provides a less disturbed sample than
that obtained with a hand auger. However, it may not be possible to force the
thin-wall tube sampler through some soil, and sampling with the hand auger may
be the most viable alternative. It is usually not practical to use the hand auger or

thin-wall sampier at depths beyond 20 ft
3. PROCEDURES

3.1. Associated Procedures

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs
contain information on the performance of ficld activitiecs. They should be
consulted for specific information about equipmcnt and supplics; sample
collection, preservation, packaging, and shipping; decontamination procedures; and
documentation requirements. Procedures directly associated with this SOP are

listed below.

SOP No.  SOP Titlc
1.1 General Instructions for Ficld Personncl
1.3 Sample Control and Documentation
1.4 ~ Sample Containers and Preservation
1.5 Guide to Handling, Packaging, and Shipping of
Samples
1.6 Equipment Decontamination
Mound Plant ER Program SOPs Revision 2 SOP 6.3
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3.2. Preparation
3.2.1. Offi

A. Review the FSP or WP and SOPs listed in Section 3.1.

B. Coordinate schedules/actions with the installation staff.
C. Obtain appropriate permission for property access.
D

Asscemble the equipment and supplies listed in Appendix 5.1. Ensurc the
proper operation of all sampling equipment.

E. Notify the analytical laboratory of sample types, the number of _samples,
and the approximate arrival date.

F. Contact the carrier that will transport samples to obtain information on
regulations and specifications.

3.2.2. Documentation
A. Obtain a lobgook f rbm the QA officer.

B. Record results of the equipment check in the logbook.

C. Obtain a sufficient number of the appropriate ER Program data
collection forms (see INDEX TO SOPs).

D. Consult th¢ ER Program data administrator for a current list of
information management codes, location IDs, and sample numbers used in
the completion of data forms.

E. Document ficld conditions, unusual circumstances, and wecather in the
logbook.

3.2.3. Field

Decontaminate all sampling equipment before taking the first sample and between
sampling intervals (sce SOP 1.6, General Equipment Decontamination, and the FSP

or WP).

3.3. Operation

This method uses an auger, a series of rods, a T handle, and a thin-wall tubc or
split-spoon sampler (Appendix 5.2). Bore a hole to a desired sampling depth (up to
20 ft) with the auger and then withdraw it. Replace the auger tip with a tube
core (sampler), lower it down the borehole, and drive the auger into the soil at the
completion depth. Withdraw the core and collect the sample.

Three types of augers are available for this method of sampling. They arec bucket-
type, continuous flight (screw), and posthole augers. The bucket-typc auger is
more appropriate for direct sample recovery. The bucket-type auger is fast and
provides a large volume of sample. When a continuous flight auger is used, the
sample can be collected directly off the flights that are usually in 5-ft intervals.
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‘ The continuous flight auger is satisfactory for use when a composite of the
complcte soil column is desired. Posthole augers have limited utility for sample
collection because they are designed to cut through fibrous, rooted swampy areas.

. In soil where the borechole will not remain open when the tool is removed, usc a
- - ------temporary-casing-until the desired sampling depth_isreached. . __ = =~

3.3.1 Collection of Samples

A. Clear any surface debris (twigs, rocks, and litter) from the area to be
sampled. It may be advisable to remove the first three to six inches
of surface soil for an area approximately six inches in radius around

the drilling location.

B. Begin augering, periadically removing accumulated soils. This
prevents accidentally brushing loose material back down the borchole
when removing the auger or adding drill rods.

C. After recaching the desired depth, slowly and carefully remove the
auger from boring.

NOTE: When sampling directly from the auger, collect the sample
after the auger is removed from boring and proceed to step L

D. Remove auger tip from drill rods and replace with a precleaned, thin-
‘ wall tube sampler. Install the proper cutting tip.

E. Lower the tube sampler down the borchole, being careful not to
scrape soil from the sides of the borchole that will fall into the
bottom of the borchole. Gradually force the tube sampler into the
soil. Carc should be taken to avoid scraping the borchole sides.
Avoid hammering the drill rods to facilitate coring because the
vibrations may cause the boring walls to collapse.

F. Remove the tube sampler and unscrew the drill rods.
G. Removce the cutting tip and remove the core from the device.

H. Discard all disturbed soil from the top of thce core (usually at lcast
the top once inch, which represents any material collected by the tube
sampler before penctration of the layer in question). :

I. Place sample into an appropriate container.

NOTE: Whenever a2 sample is collected, a custody record must be
initiated on the Custody Transfer Record/Lab Work Request form
and a Soil Sample Ildentification Label affixed to the sample
container. SOP 1.3, Sample Control and Documcntation, contains
copies of the form and label and instructions for completing the form

and label. ,

(' . J. Be surec a Teflon liner is present in the cap. Secure the cap tightly
onto the sample container. Preserve the sample container with ice or
in a refrigerator. Freezing may bc required (for instance, Hg or
tritium dcterminations). Consult SOP 1.5, Guide To Handling,

Mound Plant ER Program SOPs Revision 2 SOopP &3
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Packaging, and Shipping of Samples, and SOP 1.4, Sampie Containers
and Preservation.

K. If another sample is to be.collected at a greater depth in the same
hole, recattach the auger bit-to the drill and assembly and follow stcps

3-11.

L. Refill the hole and restore the sampling arca according to instructions
provided in the FSP or WP.

3.4. Postoperation

3.4.1. Field

A. Ensure that all equipment is accounted for, decontaminated (sec SOP 1.6,
General Equipment Decontamination), and ready for shipment.

B. Restore the site to presampling conditions and fill open sampling holes as
specified in the FSP or WP.

C. Make sure all sampling locations arc properly staked and the location ID
is readily visible on the location stake.

‘D. Prepare samples and transport according to SOP 1.3, Sample Control and -
Documentation; SOP 1.4, Samplec Containers and Preservation; and SOP - ‘

1.5, Guide to Handling, Packaging, and Shipping of Samples.
3.4.2. Documentgation

A. Record cleanup and hole abandonment procedures and any uncompleted
work (like site restoration or long-term monitoring) in the logbook.

B. Complete logbook entries, verify the accuracy of eatries, and sign/initial
all pages.

C. Review data collection forms for completeness.

3.4.3. Uffice

A. Deliver original forms and logbooks to thc sitc manager for tcchnical
review. He/she will review, sign forms, and transmit to the document
- control officer (copies to the files) for cventual delivery to the

Department of Energy.

B. Inventory cquipment and supplies. Rcpair or replace all broken or
damaged cquipment. Replace expendable items. Return equipment to the
cquipment manager and rcport incidents of maifunction or damage.

C. Contact the analytical laboratory to ensurc that samples arrived safely
and instructions for sample analyses are clearly understood. ‘
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4. SOURCE

decVera, E. R, B. P. Simmons, R. D. Stephens, and D. L. Storm. 1980. “Samplers

.—and _Sampling = Procedures for _Hazardous Waste Strecams” ~_US.
Envxronmcntal Protection Agcncy report EPA 600/2-80-018 January '1980.
Washington, D.C.: US. Government Printing Office. ,

5. APPENDIXES
5.1. Equipment and Supplies Checklist

S.2. Augers and Thin-Wall Tube Sampler

SOP 6.3
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APPENDIX 5.1

EQUIPMENT AND SUPPLIES CHECKLIST

Thin-wall tube sampler
Drill rods
T handle
Auger
Bucket type
. Continuous flight’
Posthole’
Sample container(s)
Decontamination equipment
Alconox
Sprayer
Distilled water
Scrub brush
Methanol
Disposable laboratory gloves
Combustible gas indicator

Portable photoionization detector (PID) or flame ionization
detector (FID)

Blue Ice or ecquivalent

Plastic sheet

Any additional supplies listed in associatcd procedures, as
needed

Mound Plant ER Program SOPs Revision 2 SOP 6.3



APPENDIX 5.2

AUGERS AND THIN-WALL TUBE SAMPLER

(I ]

)
Jom

X

\,
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Mound Plant ER Program SOPs Revision 2 SOP &3



STANDARD OPERATING PROCEDURE 5.4

GENERAL SOIL GAS SAMPLING AND FIELD CHEMICAL ANALYSIS

1. PURPOSE

To present a gencral guidance for performing soil gas sampling and onsitec analysis
with a gas chromatograph for volatile organic contaminants.

2. DISCUSSION

The Ficld Sampling Plan (FSP) or Work Plan (WP) contains specific details about

the procedurcs for this SOP. This work gencrally will be conducted by a
subcontractor who will provide specific sampling and cquipment procedures.
These procedures will be included in the FSP or WP when soil gas sampling is
proposed. Issues that will be addressed in the procedure provided by the
subcontractor will include calibration, temperatures, columns, sample containers,
gas flow rate, number of dead volumes to be collected, ctc. Refer to the FSP or
WP for the number of samples to be collected. The documentation of data will be

performed as described in the associated procedures.

Soil gas surveys may be used as & reconnaissance tool to delincate the arcal extent
of volatile organic contamination resulting from groundwater and vadosc-zone
contamination. Based on the distribution of volatile organic concentrations in soil
vapors, a soil gas survey may support the placement of monitoring wells.

The method involves pumping a small amount of soil gas out of the soil matrix
through a coliection tube driven into the ground, collecting soil gases in a tube
filled with adsorbents, and analyzing the desorbed gases for the presence of
volatile organic contaminants through gas chromatography.

3. PROCEDURES

3.1. Associated Procedures

Before cvery opcration, a rcview of the SOPs 1.1-1.10 is necessary. These SOPs
contain information on the performance of ficld activitiecs. They should be
consulted for specific information about cquipment and supplics; sample
coliection, preservation, packaging, and shipping; decontamination proccdures; and
documentation requirements. Procedures directly associated with this SOP are

listed below.

SOP No. SOP Title
1.1 General Instructions for Ficld Personncl
1.6 General Equipment Decontamination
Mound Plant ER Program SOPs Revision 0 SOP 6.4
Page 1
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3.2. Preparsation
3.2.1. Office

A. Review the FSP or WP and SOPs listed in Section 3.1.
B. Coordinate schedules/actions with the instaliation staff.

C. Obtain appropriate permission for property access.

3.2,2. Documentation
A. Obtain a logbook from the QA officer.
B. Record results of the cquipment check in the logbook.

C. Obtain a sufficient number of the appropriate ER Program data
colicction forms (sec INDEX TO SOPs). .

D. Consult the ER Program data administrator for a current list of
information management codes, location IDs, and sample numbers used in
the completion of data forms.

E. Record ficld conditions, unusual circumstances, and weather conditions in
the logbook. Whenever possible, use photographs to document activitics.

3.2.3. Field

A. Stake the locations for the proposed sampling points.
B. Clear the working arcas of all brush and minor obstruction.

C. Deccontaminate all sampling equipment before the initiation of sampling

. .- and between sampling cvents as described in SOP 1.6, General Equipment
Decontamination. Alternately, a quantity of sampling probes can be
deccontaminated at the same time and carried into the ficld. In this
manner, a clean probe can be utilized between sampling events.

3.3. Operation
33 lection of Soil Gas Samplin

A. Drive/push sample probe to desired depth or to refusal. The site manager
or appointed representative will determine if soil gases will be coliected
from the point of refusal or another attempt will be made mext to the

first location.

B. Collect the sample following specifications provided in the procedurcs
provided by the subcontractor.

C. Remove the sample probe.

Mnd Piant ER Procram SOPs Revision 0 SOP 5.4
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D. Whenever a soil gas sample is collected, complete 2 description of

sampling-related activities using the Soil Gas Data form (Appendix 5.1).
Filt out the form as described in Appendix 5.2,

"~ 3:3.2. Sample Analysis e e - - -

Samples should be analyzed in a mobile lab at the site; the criteria
described below will apply (with more detailed specifics supplied by the

subcontractor).

A. Usc a gas chromatograph cquipped with a detector that is seasitive to
specified contaminants. The use of one or more of the following
types of detectors may be necessary: electron capture, flame

ionization, photoionization, or Hall,

B. When appropriate, use a chromatographic column based on the
sensitivity required (for example, megabore or capillary).

C. Include lab blanks conmsisting of purc carrier gas in the analysis.
Consult the FSP or WP or the approved subcontractor's Quality

Assurance (QA) Plan for the number or percentage of lab blanks.

D. In the analysis, include external standards that are appropriate to the
contaminants and ficld concentrations. Consult- the FSP or WP or the
approved subcontractor’s QA Plan [ or the number of standard

samples.

E. In thé analysis, include a fiecld blank collected by drawing ambient
air through the sample collection equipment as if it were soil gas.
Consult the FSP or WP for the number or percentage of ficld blanks.

F. Run replicate analyses on the number of samples specified in the FSP
or WP,

G. Visually inspect chromatograms for crrors that may affect the
validity of the data. A sample or particular component may be
climinated from consideration on the basis of visual judgment.
Examples of climination criteria include badly skewed or tailing
peaks, failurc of the intcgrator to properly separate closcly cluting or
tailing pecaks, and the presence of transicnt peaks that mask or
interfere with the proper quantification of a peak of interest. A
trained analytical chemist should make notes directly om the
chromatogram rccording the rcason for the climination of data points

or runs.

H. Enter appropriate recadings and ficid and analytical laboratory results
on the Soil Gas Data form (Appendix 5.1). Associated documcntation
concerning Iab blanks, standards, licld blanks, and replicates will be

delivered to the ficld manager.

Mound Plant ER Program SOPa Revision O SOP 5.4

ne Paoe 8



3.4. Postoperatioa

3.4.1. Field

A. Ensure that all equipment is accounted for. decontaminated (sce SOP 16
General Equipment Decontamination), and ready for shipment.

B. Restore the site to presampling conditions and fill open sampling holes as
specified in the FSP or WP,

C. Make sure all survey or sampling locations are properly staked and the
location ID is readily visible on the location stake.

3.4.2. Documentation

A. Record cleanup and hofg:' abandonment procedurcs and any uncompleted
- work (like site restoration or long-term monitoring) in the logbook.

B. Complctc logbook cntries, verify the accuracy of catries, and sign/initial -
" all pages.

C. Review data éollcction forms for completeness.

3.43. Office : ‘

A. Deliver original forms, logbooks, and Ilaboratory calibration
documentation to the sitc manager for technical review. He/she will
review, sign forms, and transmit to the document control officer (copics
to the files) for eventual delivery to the Department of Energy.

B. Inventory ecquipment and supplies. . Repair or replace all broken or

damaged equipment. Replace cxpendable items. Return cquipment to the
cquipment manager and report incidents of malfunction or damage.

4. SOURCES

_HydroGeoChem, Inc. 1987. “Soil Gas Sampling, Analysis and QA Proccdurcs.
Report dated January 15, 1987. Tucson, Arizona.

Marrin, D. L., H. Herfoot, and H. B. Lockheced. 1986. "Soil Gas Surveying for
Subsurface Organic Contaminants.” Report dated October 22, 1986. Las

Vegas, Nevada.

Marrin, Donn L, and Glenn M. Thompson. 1980. “Gascous Behavior of TCE
Overlying a Contaminated Aquifer.” Groundwater 25, 1: 21-27.

Tracer Research Corporation. 1985. Service Literature. Tucson, Arizona.

5. APPENDIXES .

S.1. Soil Gas Data Form

5.2, Data Form Completion
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APPENDIX 5.1

SOIL GAS DATA FORM

SOIL GAS DATA
PAGE 1 OF

FACILTY CODE LOG DATE -
LOCATION (D TIME -
SAMPLE ID WEATHER
LOGGER CODE AR TEMP (C)
ACCEPTANCE CODE - ANALYTICAL LAB CODE
FIELD REP.

SURFACE CONDITIONS

PROBE NO

CYUNDER NO
ADAPTER NO

VACUUM GAGE READING

COLUMN FLOW RATE AND DURATION

ADDITIONAL COMMENTS

PROBE DEPTH (FT)

CARTRIDE NO

PROBE VOLUME

PUMP FLOW RATE AND DURATION

LAB RECEIPT:
(NAME/SIGNATURE)

LAB SAMPLE CONTROL 1D.
L

ANALYSIS CHECKED BY

TIME/DATE

DATE CHECKED

COMPOUND ANALYZED

MEASURED CONCENTRATION
UNITS OF MEASURE

1st

2nd

CHROMATOGRAM NO

ACCEPTANCE CODES: A—ACCEPTABLE R—RECONNAISSANCE U—UNACCEPTABLE N~-NOT DETERMINED

' Mound Plant ER Program SOPs

COMPLETE BOLDED DATA FOR EXTRY INTO TadS
SCD-038 (1/88)

..

FORM COMPLETED BY/DAYE

Revision 0
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APPENDIX 5.2

DATA FORM COMPLETION

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an
entry in cach blank. Where there is no data entry, enter UNK for Unknown, NA
for Not Applicable, or ND for Not Done. If any procedure was not performed as
prescribed, give the reason for the change or omission on the form. To change an
entry, draw a single line through it, add the correct information above it, and

initial the change.

SOIL GAS DATA FORM

Facility Code. Five-character code abbreviating the facility name
where program activity is being conducted. The first three characters
indicate the facility, and the remaining two numbers designate the
specific site within the facility.

Location ID. Four-character code assigned scquentially to cach
borchole, test pit, or surface location where chemical, biological,
radiological, and other measurements are taken.

Sample ID. Four-digit number assigned to ensurc that data collected
retains uniqueness from other data collected at the same location ID.

Logger Code. Three-character or four-character code identifying the
company responsible for collecting the information recorded on the

form.
Acceptance Code. One-character code assigned by the site manager.

Log Date. The date the information recorded on thc form was
obtained in the format DD-MMM-YY (01-JAN-88).

Time. The hours or days during which work occurred.

Weather. State of the atmosphere with respect to heat or cold,

~ wetness or dryness, calm or storm, and clearness or cloudiness.

10.
1.

12.

13.

14.

Air Temp (C). Degrees as measured on the centigrade scale.

Analytical Lab Code. A maximum of four charactcrs noting the
laboratory responsible for analysis.

Ficld Rep. The name of the ficld representative.

Surface Conditions. A description of the ground surface in the arca
around the soil gas sampling location. It is important to note any
stains, ponded water, soil type, and wetness of soil.

Probe No. The identification numbeér of the probe.

Cylinder No, The model number of the cylinder.

L IR . SOP 5.4



15.

16.

17.
18.

19.

20.

21.

23.
‘ 24,
25.
26.

27.
28.
29.

30.

Mound Plant ER Program SOPs Revision 0

Adapter No. The modcl number of the adapter.

Vacuum Gauge Rcading. The gauge reading on the vacuum indicator
at the time just beforc the sample is collected. This recading shouid be

- the same. as the pump capacity for producing a vacuum, cnsurmg that

a tight seal is present and leakage does not occur.
Probe Depth (Ft). The depth at which the soil gas sample is collected.

Cartridge No. The carbon adsorption cartridge, glass vessel, or
syringe that is used to collect a soil gas sample.

Probe Volume. The volume of gas contained in the probe that must
be evacuated before the sample is collected. For probes of the same
lengths and inner. diameters, compute this valuc only once.

Pump Flow Rate and Duration. The flow rate of the pump
dectermined by a rotometer and the time in scconds that the pump

opcrates in cvacuating the probe.

;-

Column Flow Rate and Duration. The flow rate through the
cartridge that is determined by the reading and time in seconds that
the pump opcrates while the sample is being collected.

Additional Comments. Any additional information.

Lab Reccipt. The name of the laboratory that reccives the sample for
analysis. :

Name/Signature. The name and signature of the laboratory
representative who accepts the sample for analysis.

Time/Date. The time and date when the soil gas sample was collected
in the format HHMM/DD-MMM-YY (1410/01-JAN-88).

Lab Sampic Control ID. The identifying number assigned to the
sample by the laboratory.

'Analysis'Chcckcd By. The name of the laboratory rcpresentative who

verificd that the analysis has been performed according to applicable
internal QA/QC procedures.

Date Checked. The date the analysis was verified by the laboratory
respresentative in the format DD-MMM-YY (01-JAN-88).

Compound Analyzed. The names of the compounds identified in the
soil gas.

Mecasured Concentration Ist. The valuec of the integrated arca under
the chromatogram peak for cach compound identified.

Units of Measure. The units in which the measured conccn_trations
were recorded (ug/l).

SOP 5.4
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31. Measured Concentration 2nd. The second valuc obtained by

reanalyzing the sample.

32. Chromatogram No. The number of the chromatogram run that was
used to determine the measured conceatrations in the soil gas sample.

SOP 6.4
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STANDARD OPERATING PROCEDURE 6.1

HEALTH AND SAFETY MONITORING OF COMBUSTIBLE GAS LEVELS

1. PURPOSE

To describe the cquipment and proper mcthod for monitoring combustible gas

levels in order to determine when an explosion hazard exists in the work
cnvironment.

2. DISCUSSION

The Ficld Sampling Plan (FSP) or Work Plan (WP) provides information on the
scope of specific opcrations, related hecalth and safety requircments, and the
applicability of this procedure. Combustibie gas indicators (or explosimeters) are
used to determine the potential for the combustion or explosion of unknown
atmospheres. A typical combustible gas indicator (CGI) dectermines the level of
organic vapors and gases present in an atmosphere as a percentage of the lower
explosive limit (LEL) or lower flammability limit (LFL) by measuring the change
in clectrical resistance in a Wheatstone bridge circuit. ’

CGIls provide rcadouts in units of percent LEL, in parts per million (ppm)
combustible gases by volume, or both. The types of combustible gases to be
cncountered are often unknown. In those instances, the more explosive the
calibration gas (the lower the LEL), thc more sensitive the indication of
explosivity, and a greater margin of safety rcsults.” The operator should be
familiar with the LEL concentrations for specific gases to cffectively use
instruments that provide data only in ppm combustible gas (by volume).

Although instruments can be purchased that are factory-calibrated for gases like
butane, pentane, natural gas, or petroleum vapors, mcthane calibration is the most
common. The LEL of methane is §% by volume in air; therefore, an air mixture
containing 5% methane will be rcad as 100% LEL and is explosive. When
combustible gases other than methanc arc sampled, the rclative response of the
detector must be considered. Recalibration to other gases may be possible (sce the
manufacturer’s reccommendations), and National Burcau of Standards (NBS)
tracecable calibration gases should be used. The relative seasitivity of the detector
and the differences in LEL for different gases will produce varying meter
responses. Correlation cquations that will convert the percent LEL (based on
methane) indicated by the instrument to a percent LEL for another combustible
gas can usually be found in the CGI operating manual. Many units have alarm
systems that can be adjusted for various LELs, and scveral incorporate oxygen

analyzers.

Mound Plant ER Program SOPs Revision 1 SOP 6.1
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2.1. Definitions
A. Lower Explosive Limit (LEL)

The LEL (ailso LFL, lower flammability limit) is defined as the lowest
concentration of gas or vapor in air by volume that can be ignited and

cause an explosion or flame propagation.
B. Upper Explosive Limit (UEL)

The UEL (also UFL, upper flammability limit) is the concentration of gas
in air above which there is insufficient oxygen available to support
combustion and an explosion is unlikely. A flame, however, may burn at
the gas/air interface. Should additional air enter the mixture, a very
explosive atmosphere may develop.

2.2. Iostrument Limitations

A. Of the many instruments commercially available for detecting
combustible or ¢xplosive gas, some arc not certified safe for operation in
the atmospheres they can detect. It is important to usec only those
instruments that arc certified safe for use in atmospheres greater than
25% of the LEL. The instrument manufacturer's operating manual should
be consulted to determine safety certification in specific atmospheres.

B. Combustible gas measurement instruments do not indicate if a given
atmosphere contains hazardous or toxic compounds.

C. The CGI cannot be used in atmospheres containing silanes, siliconcs,
silicates, or other compounds containing silicon because these substances
seriously impair the instrument responsec.

D. If the detector has a platinum filament, its sensitivity may be reduced by
exposurc to gases like leaded gasoline vapors (tetracthyl lead), sulfur
compounds (mercaptans and hydrogen sulfide), and sulfide compounds.
An inhibitor filament that will nullify the effect of lcaded gasoline
vapors is available on some commercial units (Minc Safety Appliances
Company, Model 260 Portable Combustible Gas and Oxygen Alarm). The
instrument manufacturer’s operating manual should bc consulted to
determine the instrument’s ability to function in lcaded gasoline

atmospheres.

E. An oxygen detector should be used in conjunction with a CGIL. Sclect a
unit with this feature and follow the operating manual when the oxygen
detector is calibrated and used. This is especially important when
atmospheres are monitored within enclosed spaces or where oxygen

deficient atmospheres (<19.5%) may exist.

F. Unusually high concentrations of sulfur dioxide, fluorine, chlorine,
bromine, iodine, and oxides of nitrogen causec measurcment interference.

G. Combustible gas indicator instruments must be calibrated frequently.
Using an NBS traceable calibration gas, coasult the manufacturer’s
operating manual for calibration frequency. Also, frequent talibration

Mound Plant ER Program SOPs Revision 1 SOP 6.1
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will be necessary if scveral krown organic specics are present. Maximum
accuracy requires a recalibration for each gas.

3. PROCEDURE

- 3:1; Associated Procedures - - .. . .

Information that applies to most ficld activities is provided in SOPs 1.1<1.10. In
addition to the FSP or WP, those SOPs provide guidance that may supplement the
information in this procedure. They should be consulted as necessary to obtain
specific information about equipment and supplies; sample collection, preservation,
packaging, and shipping; deccontamination procedures; and documentation
requirements. Procedures directly associated with this SOP are listed below.

SOP No. SOP Title
1.1 General Instructions for Field Personnel

1.6 General Equipment Decontamination

3.2. Preparation

3.2.1. Office
A. Review the FSP or WP and SOPs listed in Section 3.1.

B. Coordinate schedules/actions with the installation staff.
C. Obtain appropriate permission for property access.

D. Assemble the equipment and supplies listed in Appendix 5.1. Perform a
minimal check of the CGI in the officc to cnsure that it is functioning
properly. Obtain the CGI, its operating manual, and a supply of NBS
traceable gas. Methane is the factory calibration gas, but other gases may
be used for specific requirements. Perform the cquipment checks

described below.

1. Make sure the instrument is clean and scrviceable, cspecially sample
lincs and dctector surfaces.

2. Check thc battery charge level. If in doubt, charge the battery as
described in the operating manual. Some units have charge level
meters, while others have only low charge alarms.

3. Turn the unit to the on position and allow the instrument sufficient
warmup time. ‘

4. Verify that the sample pump is opcrable when the analyzer is on.
The pump can usually be heard when operating.

5. With the intake assembly in combustible gas-frece ambient air, zcro the
meter by rotating the zero control until the meter reads 0% LEL. For
instruments with an additional oxygen meter, adjust the dial to 21%
oxygen in nonhazardous locations. '

Mound Plant ER Program SOPs Revision 1 SOP 6.1
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6. Calibrate the unit against a known concentration of a calibration gas
like hexane by rotating the calibration control (span or gain) until the
meter reads the same concentration as the known standard.

7. Some instruments, like the Gas Tech Model 1314, require internal
calibrating with a small screwdriver. Consult the operating manual
before calibration. With this model, it is also necessary to maintain
the proper flow rate during calibration. Connect a flow meter
between the CGI and the calibration gas cylinder to monitor the flow
rate.

8. The Gas Tech Model 1314 and others are equipped with three meters
that read in percent O3, percent LEL, and ppm. A correctly
calibrated instrument for determining percent LEL is critical for
monitoring many work environments. The percent oxygen is usually
factory calibrated and should not be adjusted in the ficld. The ppm
dial is often not used in the ficld unless a Photoionization Dectector
(PID) or Flame lonization Dectector (FID) is not available, as these
instruments are considered to be more accurate.

3.2.2. Documentation

A.

Obtain a logbook from the QA officer.
Record results of the equipment check in the logbook.

Obtain a sufficient number of the appropriate ER Program data
collcction forms (sec INDEX TO SOPs).

Consult the ER Program data administrator for a current list of
information management codes and location IDs used in the complction of

data forms.

3.2.3. Field

A.

Instrument Check

Before using the CGI in the field, follow the procedures in-Section
32.1.D. Additional adjustments may be made. If neccessary, adjust the
alarm sctting to the appropriatc combustibility limit. The action icvel
or the point at which activities are halted and personne! rcmoved
from the immediate vicinity is usually lcss than 25% of the LEL for

the gases that arc present.

B. Record neccessary calibration data in the logbook and include the

information listed below.

1. Date and timc of arrival at the site

2. Site identification

3. Instrument, modcl number, and serial number

4. Date/time calibrated
Mound Plant ER Program SOPs Revision 1 SOP ¢.1
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3.3.1.
A,

Mound Plant ER Program SOPs Revision 1

Draft

3.3. Operation

5. Calibration gas used
6. Calibration location

7. Operator’s signaturec

eld suremen

Calibrate the CGI daily before use in the ficld. The calibration
procedure for the Gas Tech Model 1314 is outlined in Appendix 5.4. Also,
consult the manufacturer’s manual.

Complcte the Combustible Gas Indicator Monitoring Data form (Appeadix
5.2) as described in° Appendix 5.3, Data Form Completion.

Position the intake assembly close to the area in question to get an
accuratc rcading. For recadings taken downhole during drilling, there will
be a slight delay between positioning the intake tubing downhole and
registering accurate meter rcadings because of the time required for the

sample to travel the length of the tube.

In general, combustible gas indicator instruments respond in the manner
described below.,

1. The meter indicates 0.5 LEL (50%). This mcans that 50% of the
concentration of combustible gas nceded to recach an unstable
combustible situation is present. If the LEL of the gas is 5% in air,
then the instrument indicates the presence of a 2.5% mixture.

2. The meter ncedle stays above 1.0 LEL (100%). This mcans that the
concentration of combustible gas is greater than the LEL and less
than the UEL.  Therefore, the concentration is immediately

combustible and explosive.

3. The meter needle rises above the 1.0 (100%) mark and then rcturas to
zero. This response indicates that the ambient atmosphere has a
combustible gas concentration greater than the UEL.

Personnel should cvacuate the area if any of the cvents listed below
occur.

I. Sounding of the alarm

2. Readings that rcach the action lcvels dcesignated in the Heaith and
Safcty Plan

3. Malfunctioning of the CGI

4. Condition cncountcred or suspected that indicates oxygen cnrichment
or depletion of the atmosphere (specially designed units are available
for operation in those atmospheres)

SOP 6.1
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F.

Some important factors to keep in mind during use arc listed below.

1. Slow, sweeping motions of intake or cell assembly will help ensure
that problem atmospheres are not bypassed. Cover an area from floor
(ground) to ceiling, the breathing zone, and areas where maximum
concentrations may be expected (for cxample, downhole during

drilling).

- 2. Operation of the unit in temperatures outside the recommended

operating range may compromisc the accuracy of rcadings or damage
the instrument. Check the operating manual for the temperature
limitations of a particular model

3. Many combustible gas indicators are not designed for use in oxygen-
enriched or depleted -atmospheres. If this condition is encountered or
suspected, personnel -should evacuate the areca. Specially designed
units are available for operation in those atmospheres.

4. Usc an oxygen detector in conjunction with a CGL Sclect a2 unit and
follow the operating manual for calibration and use of the oxygen

detector.

5. Calibrate the equipment regularly and charge the battery after cach
field use. Sce the operating manual for details.

6. The operator should fully understand the operating principles and
procedures for the specific CGI in use.

3.4 Postoperation

3.4.1 Field

A.

C.

When the activity is complected or at the end of the day, carefully clean
the outside of the CGI with a damp disposable towel to remove any
visible dirt. Return the CGI to a secure area and place on charge.

Ensure that all equipment is accounted for, decontaminated (sce SOP 1.6,

. Genera!l Equipment Decontamination), and ready for shipment.

Make sure all survey or sampling locations arc properly staked and the
location ID is readily visible on the location stake.

3.4.2. Documentation

Record any uncompleted work (like additional monitoring) in the logbook.

A.
B. Complete logbook cntries, verify the accuracy of entrics, and sign/initial
all pages. .
C. Review data collection forms for completeness. .
Mound Plant ER Program SOPs Revision 1 SOP 6.1
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3.4.3. Office

A. Deliver original forms and ldgbooks to the document control officer (with
copies to the site manager and files) for cventual delivery to the

Department of Energy.
'B.” Inventory cquipment and supplies. ~ Repair or replace all broken or

damaged equipment. Replace expendable items. Return equipment to the
equipment manager and report incidenats of malfunction or damage.

4. SOURCE

EPA. 1984. "Characterization of Hazardous Waste Sites - A Mcthods Manual:
Volume II, Available Sampling Methods, Second Edition,” U.S.
Environmental Protection Agency report EPA-600/4-84-076. Environmental
Monitoring Systems Laboratory, Office of Resecarch and Development, Las

Vegas, Nevada.
S. APPENDIXES
5.1. Equipment and Supplies Checklist
5.2. Combustible Gas Indicator Monitoring Data Form

5.3. Data Form Completion
5.4. Calibration Procedure for Gas Tech Model 1314

Mound Plant ER Program SOPs Revision 1 SOP 6.1
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APPENDIX 5.1

EQUIPMENT AND SUPPLIES CHECKLIST

cal

Battery charger for CGI

Oxygen sensor

Battery charger for oxygen seasor

Spare gas d’éicbtor filaments

Spare batteries for CGI

Jeweler’s screwdrivers for internal adjustment
Calibration kit

A) Spare gas cylinder (NBS traceable calibration gas)
B) Valve attachment

C) Flexible tubing (tygon)

D) Cylinder to encapsulate sensor probe

Probe extensions

Mound Plant ER Program SOPs Revision 1

Draft

March 1992
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APPENDIX 5.2

COMBUSTIBLE GAS INDICATOR MONITORING DATA FORM

COMBUSTIBLE GAS INDICATOR (CG!) MONITORING DATA

FACILITY CODE LOG DATE

LOGGER CODE FIELD REP

CG! MANUFACTURER CG! MODEL NO

SERIAL NO CAUBRATION DATE/TIME

ACCEPTANCE COOE BATTERY CONDITION

CALIBRATION :

TYPE CONCENTRATION % LEL SERIAL NO

CALIBRATION

GAS (PPM): CYUNDER

TYPE CONCENTRATION PPM  SERIAL NO

COMMENTS

LOCATION COORDINATES MONITORING | = LOWER Pog

! DOR () TIME I "OTC::EON! EXPLOSME | PPM | gueen.

DESCRIPTION| NoRTH |  EAST (HH:MM) | bouwmr
. . | D . .

“ {anedee §o
ol edem b
s

- om el wfow §me §wn
-

ACCEFTANCE CODES: A—ACCEPTASLE R-RECONNASSANCE U—UMACCEPTABLE N-NOT DETERMINED

LOCATION TYPES: 8H ~ BOREHOLE

SL = SURFACE LOCATION

TP - TEST PIT

Wi - WELL

COMPLETE BOLDED DATA FOR ENTRY INTO NS

CG~-101 (1/88)
TORM COMMLETED 8Y/DATT TECHNICAL REVEWER/OATE
Mound Plant ER Program SOPs Revision 1 .SOP 6.1
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APPENDIX 5.3

DATA FORM COMPLETION

Usc a pen with black ink that is not water soluble (not a felt-tip pen). Make an
eatry in cach blank. Where therc is no data entry, enter UNK for Unknown, NA
for Not Applicable, or ND for Not Done. If any procedure was not performed as
prescribed, give the reason for the change or omission on the form. To change an
entry, draw a single line through it, add the correct information above it, and

initial the change.

COMBUSTIBLE GAS INDICATOR MONITORING DATA FORM

|

Facility Code. Five~character code abbreviating the facility name
where program activity is being conducted. The first threc characters
indicate the facility, and the remaining two numbers designate the
specific site within the facility.

2. Log Date. The date the information recorded on the form was
obtained, in the format DD-MMM-YY (01-JAN-88).

3. Logger Code. Three-character or four~character code identifying the
company responsible for collecting the information recorded on the
form.

4. Field Rep. The name of the ficld representative.

5. CGI Manufacturer. The company that manufactured the CGIL

6. CGI Model No. The model number of the CGL

7. CGI Serial No. The scrial number of the CGL

[

8. CGI Calibration Date/Time. The date and time when the CGI was
Iast calibrated. '

9. Acceptance Code. One-character code assigned by the sitc manager.

10. Battery Condition. The battery charge rcading at the beginning of
the measurement.

11. Calibration Gas (% LEL). This information consists of thrce data
fields: the chemical namec of the calibration gas (type), concentration
of the calibration gas (% LEL), and the serial number of the gas
cylinder.

12. Calibration Gas (ppm). This information consists of three data ficlds:
the chemical name of the calibration gas (type), concentration of the
calibration gas (ppm), and the scrial number of the gas cylinder.

13. Comments. Any additional information.

Mound Plant ER Program SOPs Revision 1 SOP 6.1
Draft . March 1602 Page 10



Mound Plant ER Program SOPs

Draft

APPENDIX 5.3, Continued

14. Location ID or Description. Four-character code assigned sequentially

to cach borehole, test pit, or surface location where physical,
chemical, biological, radiological, and other measurements are taken.

15. Coordinates (Ft). The Iocation of thic measurement of the survey-grid—-—

in units of feet. The two coordinate ficlds are in the format north,
cast.

16. Monitoring Time (HH:MM). The time when a field measurement was

taken in the format hoursminutes using a 24-hr clock. Example:
08:37 for 8:37 a.m. and 19:12 for 7:12 p.m. (Sce conversion table

below.)

Conversion Table

Conventional Time 24-Hr Time

1:00 a.m. 1:00
12:00 Noon 12:00
1:00 p.m. 13:00
2:00 p.m. 14:00
3:00 p.m. 15:00.
4:00 p.m. 16:00
5:00 p.m. 17:00
6:00 p.m. 18:00
7:00 p.m. 19:00
8:00 p.m. 20:00
9:00 p.m. 21:00
10:00 p.m. 22:00
11:00 p.m. 23:00
12:00 Midnight 24:00

17. Location Type. Code describing the location of the CGI reading. The

location type codes are: BH--borchole, TP--test pit, SL--surfacec

location, and WL-—-well.

18. Percent Lower Explosnve Limit. The reading obtained with the meter

sct to the LEL Scale.

19. PPM. The reading with the meter sct to the PPM scale.

20. Percent Oxygen. Record the percent oxygen rcading in this data

field.

Revision 1 SoPe€.1
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GASTECH MODEL 1314 CALIBRATION

CALIBRATION PROCEDURE
1. PPM RANGE

1.0
1.02

1.03
1.04
1.08
1.06
1.07
1.08
1.09
1.10
1.1
1.12
113

Tum on Instrument, aliow to warm up and adjust zero in nermael way.

Add o few drops of woter to glass wool packing Inslde humlidifier, Glass wool should be
moist but not dripping. ‘

Couple tlowmeter to Cliplok fitting, and humidifier to flowmester Inlat, a8 shown.
Couple Clipiok fitting to Instrument Inlet,

Readjust zero as required after inatrument stobllizes.

Note flowmeter reading,

Connect callbration vatve to ppm~range cylinder. Open valve slightly to producs o small flow.
Couple valve outlet to humlidifler inlet,

Adjust volve te give mome flow on flowmater os observed in 1,08,

Wotch meter as gos enters Instrument. Obsarve highest reading.

‘Compare reading with marked gas concentration on cylinder,

i not correct, adjust calibration aa shown In Sectlon V of Instruction Manual,
Tum off valve ond disconnect cafibrotion componants,

2. LEL Range

Use same procedure ¢s above, but In LEL range. Howsver, omit humlidifier as It is not necessary In LEL range,
Use LEL range cylinder,

aK-1% (1/80)

‘.

1€1 TIAOW HOIL SYD JOF 3ANAID0Ad NOILVALITVO

>
o
o
try
Z
g
"
bl
-8




STANDARD OPERATING PROCEDURE 6.2

HEALTH AND SAFETY MONITORING OF ORGANIC VAPORS WITH

- A PHOTOIONIZATION DETECTOR

1. PURPOSE

To describe the ecquipment and proper method for environmental monitoring of
toxic gascs and vapors using a portablc photoionization detector (PID).

2. DISCUSSION

The Ficld Sampling Plan (FSP) or Work Plan (WP) provides information on the
scopc of the given operation and the applicability of this procedure to the work

activities,

The PID is useful as a’ general survey instrument at hazardous waste sites. A PID

is capable of detecting and measuring real-time concentrations of many organic
and inorganic vapors in the air. A PID is similar to a flame ionization dctector
(FID) in application. The PID has somewhat broader capabilities because it can
detect certain inorganic vapors. Conversely, the PID is unable to respond to
certain low molecular weight hydrocarbons (like methane and cthane) that are
readily detected by FID instruments. Appendix 5.1 describes the application
comparisons between an FID organic vapor analyzer and a PID.

A PID will respond to most vapors that have an ionization potential less than or
cqual to that supplied by the ionizing source in the detector, which is an
ultraviolet (UV) lamp. Several probes are available for the PID, cach having a
different source and a different ionization potential. For this reason, the
sclection of the appropriate probe is essential in obtaining useful field results.
Though it can be calibrated to a particular compound, the instrument cannot
distinguish between dectectable compounds in a mixture of gases. Therefore, it

indicates an integrated response to the mixture.
2.1. PID Instrument Limitations

A. The PID is a nonspecific total vapor detector. It cannot be used to
identify unknown substances; it can only quantify them.

The PID must be calibrated to a specific compound.

C. The PID does not respond to certain low molecular weight hydrocarbons
like mcthane and cthane.

D. Certain toxic gases and vapors like carbon tetrachloride and hydrogen
cyanide have high ionization potentials and cannot be dctected with a

PID.

E: Certain models of PID instruments are not intrinsically safe. Refer to the
. manufacturer’s operating manual for usc in potentially flammable or

Mound Plant ER Program 8OPs Revision 1 SOP 6.2
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combustible atmospheres. A PID should be used in conjunction with a
combustible gas indicator (secec SOP 6.1, Health and Safety Monitoring of

Combustible Gas Levels).

F. Electrical power lines or power- transformers close to the PID instrument
may causc measurement errors. Under this circumstance, refer to thc
operating manual for proper procedures.

G. High winds and high humidity will affect measurecment recadings. Certain
models of PID instruments become unusable under foggy conditions. An
indication of this is the needle dropping below 0.

H. The lamp window must be periodically cleaned to ensure ionization of the
air contaminants.

I. One PID instrument, the. HNu, measures concentrations from about 1 to
2000 ppm, although the response is not linear over this entire range. For
example, the response to benzene is linecar from about 0 to 600 ppm. This
means the HNu reads a true concentration of benzene only between 0 and
600. Greater concentrations are read at a lower level than the true value.
Consuit the manufacturer’s operating manual to dctermine the
instrument’s response to various chemicals.

2.2. Regulatory Limitations

A. Transport of calibration gas cylinders by passenger and cargo aircraft
follow the US. Code of Federal Regulations, 49 CFR Parts 100-177.
Benzene is a typical calibration gas- included with a PID. Benzene is
classified as a nonflammable gas, UN 1556, and the proper shipping name
is compressed gas. It must be shipped in cargo aircraft only.

3. PROCEDURE

3.1. Associated Procedures

Information that applies to most field activities is provided in SOPs 1.1-1.10. In
addition to the FSP or WP, those SOPs provide guidance that may supplement the
information in this procedure. They should be consulted as necessary to obtain
specific information about cquipment and supplies; sample collection, preservation,
packaging, and shipping; deccontamination procedures; and documentation
requircments. Procedures dircctly associated with this SOP are listed below.

SOP No. SOP Title
1.1 General Instructions for Field Personnel
1.6 General Equipment Decontamination
6.1 Health and Safety Monitoring of Combusublc
Gas Levels
Mound Plant ER Program SOPs Revision 1 SOP 6.3
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3.2. Preparation

3.2.1 Office

>

.

0

o

Mound Plant ER Program SOPs Revision 1
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Review the FSP or WP and SOPs listed in Section 3.1.

Coordinate schedules/actions with the installation staff.

Obtain appropriate permission for property access.

Assemble the equipment and supplies listed in Appendix 5.2. Perform the
procedures described below.

Start-Up Prqccdurc

a.

Before attaching the probe, check the function switch on the
control panel to ensurc that it is in the off position. Attach the’
probe by plugging it into the interface on the top of the readout
module. Use carec in aligning the prongs in the probe cord with
the plug interface. Do not use excessive force.

Turn the function switch to the battery check position. The
ncedle on the meter should be within or above the green battery
arc on the scale; if not, recharge the battery. If the red indicator
light comes on, the battery needs recharging.

Turn the function switch to any range setting. Look into the end
of the probe to sec if the lamp is on. If it is on, it will emit a
purple glow. Do not stare into the probe any longer than 3 sec.
Long-term exposure to UV light will damage the cyes. Also,

listen for the hum of the fan motor.

To zero the instrument, turn the function switch to the standby
position and rotate the zero adjustment until the mcter reads zero.
A calibration gas is not needed because this is an clectronic zcro
adjustment. If the span adjustment sctting is changed after the
zero is set, the zcro should be rechecked and adjusted (if
necessary). Wait 15 to 20 scc. to ensurc that the zero rcading is
stable. If necessary, readjust the zcro.

Operational Check

Follow the start-up procedure.

With the instrument sct on the 0 to 20 range, hold a solvent-based
marker pen near the probe tip. If the meter deflects upscale, the

instrument is working.

Calibration Procedure

a.

b.

Follow the start-up procedure and the operational check.

Set the function switch to the range scttmg for the concentration
of the calibration gas.

SOP 6.2
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¢. Remove the detector from the outer casing by loosening the screw
on the bottom of the casing.

d. Attach a regulator to a disposable cylinder of calibration gas.
Connect the regulator to the probe of the PID with a picce of
clean tygon tubing. Open the valve on the regulator.

c. After 15 sec, adjust the internal calibration screw until the meter
reading cquals the concentration of the calibration gas used.
Consult the operating manual for the location of this screw.

f. If the PID does not start up, check out or calibrate properly and
notify the ecquipment manager immediately. Under no
circumstances should work requiring monitoring with-a PID be
performed without a properly functioning instrument.

g. Replace the detector in the outer casing.

h. Contact the carrier that will transport cquipment and hazardous
materials to obtain information on regulations and specifications.

3.2.2. Documentation

Obtain a logbook from the QA officer.
Record results of the equipment check in the logbook.

Obtain a sufficient number of the appropriate ER Program data
collection forms (sce INDEX TO SOPs).

Consult the ER Program data administrator for a current list of
management codes, location IDs, and sample numbers used in the

complection of data forms.

Record the calibration data on the Photoionization Dectector Ficld Data
form (Appendix 5.3). See Appendix 5.4 (Data Form Completion) for

instructions.

3.2.3. Field

Follow the start-up procedure, operational check, and calibration check

A.
described in Section 3.2.1.D.

B. Set the function switch to the appropriate range. If the concentration of
gases or vapors is unknown, set the function switch to the 0 to 20 ppm
range; adjust the range if necessary.

C. With the exception of the probé's inlct and exhaust, wrap the PID in clear
plastic to prevent it from becoming contaminated and to prevent water
from getting inside the instrument in the event of precipitation.

Mound Plant ER Program SOPs Revision 1 SoP é.2
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3.3. Operation

3.3.1 Measuring orpanic_vapor levels using the PID

A.

As with any ficld instrument, accurate results depend on the opcrators
knowlcdgc of the operator’s manual. Follow the instructions xn thc
operating manual explicitly in order to obtain accurate results. -

Position the intake assembly close to the monitoring area because the low
sampling rate allows for only very localized rcadings. Do not immerse the

intake assembly in fluid under any circumstances.

While taking care not to permit the PID to bc exposed to cxcessive
moisture, dirt, or contamination, monitor the work activity as specified in

- the site Health and. Safety Plan. Conduct the PID survey at a slow to

modcrate rate of speed and slowly sweep the intake assembly (the probe)
from side to side.

During drilling activities, perform PID monitoring at cvery S5-ft interval
downhole, at the headspace, and in the breathing zone. In addition,
monitoring may be performed in the breathing zone during actual drilling
when clevated organic vapor levels are encountered. When the activity
being monitored does not involve drilling (like surface sampling), readings
may only be recorded in the breathing zone. Refer to the site Health and

Safety Plan for specific monitoring instructions.

Be prepared to evacuate the arca if the preset alarm sounds. Operators
using supplied air systems may not nced to cvacuate the work area, but
they should frequently observe the levels indicated by the instrument.

Static voltage sources like power lines, radio transmissions, or
transformers may interfere with measurements. Sce the operator’s manual
for a discussion of nccessary considerations.

3.4. Postoperation

3.4.1. Field .

A. When the activity is completed or at the end of the day, carefully cican
the outside of the PID with a damp disposable towel to remove any
visible dirt. Return the PID to a securc arca and place on charge.

B. Ensure that all equipment is accounted for, decontaminated (sce SOP 1.6,
General Equipment Decontamination), and rcady for shipment.

C. Make sure all survey or sampling locations are properly staked and the
location ID is rcadily visible on the location stake.

3.4.2. Documentation

A. Record any uncomplctcd work (like additional monitoring) in the logbook.

B. Complete logbook entrics, verify the accuracy of entrics, and s:gn/mma!
all pagcs

Mound Plant ER Program SOPs Revision 1 SOP 6.2
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C. Review data collection forms for completeness. : . .

3.4.3. Office

A. Deliver original forms and logbooks to the document control officer (with
copics to the site manager and files) for cvcntual delivery to the

Department of Energy.

B. Inventory equipment and supplies. Repair or replace all broken or
damaged equipment and charge the batteries. Replace expendable items.
Return equipment to the equipment manager and report incidents of

malfunction or damage.

4. SOURCES

HNU Systems, Inc. 1986. *Instruction Manual for the Trace Gas Analyzer Model
PI 101" Newton, Massachusetts.

CFR 49. 1985. Code of Federal Recgulations, Title 49, US. Dcpartment of
Transporatation, Parts 100-177. November |, 1985 Washington, D.C: U.S.

Government Printing Office.
EPA. 1984. "Characterization of Hazardous Waste Sites—A Methods Manual:

Volume 1I, Available Sampling Methods, Seccond Edition* US.

Environmental Protection Agency report EPA-600/4-84-076. Environmental
Monitoring Systems Laboratory, Office of Research and Development, Las ‘

Vegas, Nevada.
5. APPENDIXES
| S.1. Comparison of the FID and PID
5.2. Equipment and Supplies Checklist -
5.3. Photolonization Detector Field Data Form

5.4. Data Form Completion
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APPENDIX 5.1

COMPARISON OF THE FID AND PID

FID PID
Response . Responds to many organic Responds to many organic
gases and vapors, and some inorganic gases
especially low molecular and vapors, especially
weight hydrocarbons. heavy hydrocarbons.
Application In survey mode, detects In survey modec, detects
total concentrations of total concentrations of
gases and vapors. In GC gases and vapors. Some
mode, ideatifies and identification of
measures specific compounds possible if GC
compounds. column and standards arec
used. ’
Limitations Does not respond to Does not respond to
* inorganic gases and methane or inorganic
vapors with a higher aliphatic chlorinated '
ionization potential solvents. Does not respond
than the flame properly in presence of
detector. No water vapor (high
temperature control. humidity). Does not

detect a compound if
probe (lamp) has a lower
energy than compound’s
ionization potential.

Calibration gas Methane and others Benzene (l,3~bufadicnc) and

others
Easec of Requires experience to Fairly easy to use and
opcration interpret correctly, interpret. More difficult

especially in GC mode. in the GC mode.

Dctection limits 0.1 ppm (mcthane) 0.1 ppm (benzenc),

depends on lamp voltage.
Response time 2-3 sec (survey mode) 3 sec for 90% of total

’ : concentration

Mound Plant ER Program SOPs Revision 1 SOP 6.2
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APPENDIX 5.1, Continued

FID PID
Maintenance Periodically clean and Clean UV lamp frequently.
inspect particle filters, Check calibration regularly.
- valve rings, and burner Recharge battery after

chamber. Check calibration cach use.
and pumping system for

leaks. Recharge battery

after cach use.

Useful range 0-1000 ppm 0-2000 ppm
Service life 8 hrs; 3 hrs with 10 hrs; 5 hrs with
strip chart recorder strip chart recorder
[
Mound Plant ER Program SOPs Revision 1 SOP 6.2
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APPENDIX 5.2
EQUIPMENT AND SUPPLIES CHECKLIST

- ___ Photoionization detector (PID)
Opecrating manual
i’robu: 9.5¢V . 10.2¢V . and ll.?cV
Battery charger for PID

Spare pattcrics

chclcr’s. screwdriver for adjustments

Tygon tubing

NBS traceable calibration gas (type)

"T" valve for calibration

Intake asscml;ly extension

Strap for carrying PID

Teflon tut;ing for downhole measurements

Plastic bags for protecting the PID from moisture
and dirt

Revision 1 SOP 6.2

Mound Plant ER Program SOPs
March 1992 . Page 9
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APPENDIX 5.3 "'

PHOTOIONIZATION DETECTOR FIELD DATA FORM

PHOTOIONIZATION DETECTOR FIELD DATA
FACILITY CODE LOG DATE —
LOCATION D LOCATION TYPE ‘
LOGGER CODE FIELD REP
PHOTOIONZATION DETECTOR INSTRUMENT: MODEL
MANUFACTURER DATE/TIME CALIBRATED
SERIAL NO ACCEPTANCE CODE
CALIBRATION GASES: B
TYPE/CYUINDER 1D NO CONCENTRATION (PPM)/SPAN 1
1 } 1 i
2 2 b
COMMENTS. ‘
TME | SAMPLE OBSERVED READING (ppm) ORILLING
(MiMM)] 10 [Ty | ms | BZ] D | or |DEPTH(FT)| COMMENTS
i 1
i i
! !
1 H
? T
| { : : .
i { : 13
i | i !
i : H !
i H .
; ot H
' : | i
. i R
|
' T
J 1 ., | 1
ACCEPTANCE COOES: A—ACCEPTABLE R—-RECONNAISSANCE U=UNACCEPTABLE N=NOT DETERMINED
LOCATION TYPES: S8 - SweLE some | oeservED READING:  © - ourmG oRILAG ()
- BOREHOLE - ] DOH = DOWNHOLE 8Z «~ BREATHING ZONE
- SAMPLE WL - WELL
S T SORFACE LOCATION  OF — OmiER l HS — HEADSPACE  OT — OTHER .
COMPLETE BOLDED DATA FOR ENTRY INTO TS
PHO-—040 (1/08) FORM COMPLETED 8Y/OATE TECMMCAL REVIEWER/DATE °
Mound Plant ER Program SOPs . Revision 1 SOP 6.2
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APPENDIX 54 i

DATA FORM COMPLETION

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an
entry in cach blank. Where there is no data entry, enter UNK for Unknown, NA

for Not Applicable, or ND for Not Done. If any procedure was not performed as ™~

prescribed, give the reason for the change or omission on the form. To change an
entry, draw a single line through it, add the correct information above it, and

initial the change.

1.

PHOTOIONIZATION DETECTOR FIELD DATA FORM

Facility Code. Five-character codc abbreviating the facility name
where the program activity is being conducted. The first three
characters indicate the facility, and the remaining two numbers

designate the specific site within the facility.

Log Date. The date the information recorded on the form was

2.
obtained in the format DD-MMM-YY (01-JAN-88).

3. Location ID. Four-character code assigned sequentially to cach
borechole, test pit, or surface location where physical, chemical,
biological, radiological, and other measurements are taken.

4. Location Type. Two-character code identifying where the sample was
taken. There is one location type for each location ID. Location
types include those listed below.

BH--Borchole
TP--Test Pit
SL-Surface Location
WL-Well

SB—-Sample Bottle
SS-Soil Sample
OT--Other (cxplain)

5. Logger Code. Three-character or four-character code identif ying the
company responsible for collecting the information on the form.

6. Field Rep. The name of the ficld representative.

7. PID Model. Modecl of photoionization detcctor (PID) instrument.

8. PID Manufacturer. Manufacturer’s name on the PID instrument used.

9. Date/Time Calibrated. Last day and time when the PID iastrument
was calibrated. Calibration should be performed daily.

Mound Plant ER Program SOPs Revision 1 SOP 6.2
March 1992 Page 11
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APPENDIX 5.4, Continucd ' . .

10. Serial No. Scrial No. of PID instrument.

11. Acceptance Code. One-character code assigned by the site manager.

12, Calibration Gases

a) Type/Cylinder ID No. Name of the calibration gas and the
identification number of the cylinder.

b) Concentration (ppm)/span. Concentration of calibration gas in
parts per million (ppm) and the span setting for calibration.

13. Comments. Any additional information.

14. Time (HH:MM). The time when a ficld measurcment was taken in the
24-hr clock format of hoursminutes (for example, 08:37 for 8:37 a.m.
and 19:12 for 7:12 p.m.). Sce the conversion table below.

Conversion Table
Conventional Time 24-Hr Time A
1:00 a.m. 1:00 .
12:00 Noon o 12:00
1:00 p.m. 13:00
2:00 p.m. 14:00
3:00 p.m. 15:00
4:00 p.m. 16:00
5:00 p.m. 17:00
6:00 p.m. 18:00
7:00 p.m. 19:00
8:00 p.m. 20:00
9:00 p.m. 21:00
10:00 p.m. 22:00
11:00 p.m. 23:00
12:00 Midnight 24:00

15. Sample ID. When samples are being taken during a PID monitoring,
the identification number or code assigned to a particular sample
(like 01) is corrclated with the observed rcadings and appropriate
drilling depth (if drilling is being performed). This is useful in
selecting samples for analyses and in the correlation of laboratory
data with PID measurements.

16. Observed Reading (ppm). PID rcading at the respective location ID
in the units indicated on the meter. When the calibration gas and the
gas being measured for the environment are the same, the meter rcads
in parts per million (ppm) during drilling. Recadings may be taken )
downhole, at the headspace, and in the breathing zone, and data ‘
should be recorded in the appropriately marked column.

Mound Plant ER Progzam SOPs Revision 1 sSOoP 6.2
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STANDARD OPERATING PROCEDURE 3.1

WATER LEVEL MEASUREMENT

1. PURPOSE

“To determine the depth-to-water in an open borehole, cased borchole, monitoring

well, or potentiometer.

2. DISCUSSION

The Ficld Sampling Plan (FSP) or Work Plan (WP) for the sitc contains specific
details about the procedures, equipment, and frequency of measurcments for this
SOP. The documentation of water level measurements, air quality for the health
and safety of ficld personnel, and cquipment calibration will be performed as
described in the associated procedures.

Generally, water level measurements from boreholes, potentiometers, or monitoring
wells are used to construct potentiometric surface maps. Thercfore, water level
measurcments at a given site should be collected within a 24-hr period. Under the
following conditions, all measurements must be taken withia a shorter interval

- A range of observed changes between wells that is too large to be
indicative of natural gradient groundwater

- Drastic atmospheric pressure changes

- Tidally infiuenced aquifers

- Aquifers affected by river stage, impoundments, or unlined ditches
- Aquifers stressed by intermittent pumping of production wells

- Aquifers being actively recharged because of precipitation cvent

The device used to measure water levels should be adecquate to attain an accuracy
of 001 ft. Generally acceptable devices arc listed below.

- Steel tape

- An electric squndcr

- A petroleum product probe
- A rcflection sounder .

- A transducer

- An airline

Mound Plant ER Program SOPs Revision 1 sop sl
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Place a survey mark on thc casing as a reference mecasuring point. The mark
should .bc pecrmancnt; a groove cut with a file is rccommended. Mark another
measuring reference on the grout apron and guard pipe. Document the measuring
. point in the logbook and on the data form.

Allow water levels in potentiometers and monitoring wells to stabilize for-a
minimum of 24 hrs after well construction and development before measurements
are taken. Recovery may take longer in wells completed in tight formations.

3. PROCEDURES
3.1. Associated Procedures

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs
contain information on the performance of field activitiecs. They should be
consulted for specific information about cquipment and supplies; sample
collection, preservation, packaging, and shipping; decontamination procedures; and
documentation requirements. Procedures directly associated with this SOP are

listed below.

SOP No. SOP Title

1.1 "General Instructions for Field Personnel

1.6 General Equipment Decontamination

33 Operational Check of Pressure Transducers
Used in Measuring Water Levels in Wells

6.1 Health and Safety Monitoring of Combustible
Gas Levels

6.2 Health and Safety Monitoring of Organic

Vapors with a Photoionization Detector

6.3 ~ Health and Safcty Monitoring of Organic
Vapors with a Flame Ionization Detector

3.2. Preparation

3.2.1. Office
A. Review the FSP or WP and SOPs listed in Section 3.1.
B. Coordinate schedules/actions with the installation staff.
C. Obtain appropriate permission for propcrty.acccss.

D. Assemble the equipment and supplies listed in Appendix 5.1. Ensure the
proper operation of all sampling cquipment. Be sure the water level
measuring device has been calibrated.

E. Contact the carrier that will transport samplcs to obtain information on
regulations and specifications. ’

Leiind Dlecs ©O Derram QOPy Revision 1 SOP 3.1



3.2.2. Documentation

A. Obtain a fogbook from the QA officer.
"~ — 77— -—B.- Record results of -the equipment check in the logbook.

C. Obtain a sufficient number of the appropriate ER Program data
collection forms (se¢ INDEX TO SOPs).

D. Consult the ER Program data administrator for a current list of
information management codes, location IDs, and sample numbers used in
the completion of data forms.

E. Record the most recent calibration date for the water level measuring
device in the logbook.

3.2.3. Field

A. Locate monitoring wells to be measured and the appropriate
decontamination arca. Check decontamination zones and barricades to

public access.

B. Decontaminate all sampling equipment before taking the first
measurcement and between cach well (see SOP 1.6, General Equipment

. Decontamination, and the FSP or WP).

C. When taking a number of water level measurements, it is preferable to
start at those welis that arc the least contaminated and procced to those

wells that are the most contaminated.

3.3. Operation

A. Whenever a water Tevel is measured, enter a description of the sampling
location and record of the measured value onto the Groundwater Level
Data (Appendix 5.2) or the Groundwater Levels and Gasoline Thickness
Data (Appendix 5.3) form. Use the latter when a petrolcum or gasoline
product is floating on the static water in the well. Fill out the forms as
described in Appcndix 5.4, Data Form Completion.

B. Place cquipment on a Teflon or plastic sheet.

C. Remove locking well cap. Note the location, time of day, and date in the
logbook and on the appropriate data form.

D. Remove the well casing cap.

If required by site-specific conditions, monitor the hcadspace of the well
with a photoionization dectector or a flame ionization detector to
) determine the presence of volatile organic compounds and record the
‘ measurements in the logbook or on appropriate forms. For the use of air
monitoring instruments, scc SOP 6.1, Hecalth and Safety Monitoring of
Combustible Gas Levels; SOP 6.2, Hcalth and Safety Monitoring of
Crganic Vapors with a Photoionization Detector; and SOP 6.3, Hcalth and
Safety Monitoring of Organic Vapors with a Flame lonization Detector.

Mound Plant ER Program SOPs Revision 1 SOP 8.1



F. Lower an clectric, water level measuring device or cquivalent (for
instance, permancntly installed transducers or airline) into the well until
the water surface is encountered.

G. Measurc the distance from the water surface to the reference mecasuring
point on the well casing and record this distance in the logbook and on
the data form in the comments column. Measurements will be taken to
0.01 ft. The reference points will be established in relation to an
established National Geodetic Vertical Datum (NGVD). If the well casing
is damaged, measure from some other permanently fixed structure or the
ground surface and note this modification in the logbook and data form.

H. Measure depth-to-water at lecast twice or uatil results are reproduced and
record cach measurement in the logbook and in the comments column of
the data form. Record .the reproduced measurement in the depth-to-water
column on the ficld form.

I. Lower the water level measuring device until the bottom of the well is
encountered. Record the depth. Repeat procedurc until a consistent
depth of the well is obtained.

J. Remove all downhole equipment; replace the well casing cap and locking
stecl caps. ‘ ’ :

K. Rinse all downhole equipment and store for transport to the .
decontamination arca. ' o

L. Note any physical changes (like crosion or cracks) in the protective
concrete pad or variation in the total depth of the well in the logbook.

M. If using pressurc transducers to mcasurc watcer levels, refer to SOP 3.3,
Operational Check of Pressure Transducers Used in Mecasuring Watcer

Levels in Wells.
3.4. Postoperation

3.4.1. Field

A. Ensure that all cquipment is accounted for, decontaminated (scc SOP 1.6,
General Equipment Decontamination), and rcady for shipment.

B. Restore the sitc to presampling conditions as specified in the FSP or WP.

C. Make surc the monitoring well is labeled or the borchole is properly
staked and the location ID is readily visible on the location stake or

protective casing.

D. Prepare samples and transport according to SOP 1.3, Sampic Control and
Documentation; SOP 1.4, Sampiec Containers and Preservation; and SOP
1.5, Guide to Handling, Packaging, and Shipping of Samples. ‘

SOP 3.1
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l 3.4.2.

A
work (like site restoration or long-term monitoring) in the logbook.

B- _(:_é—rixpletc Iogbook ‘entries, verify the accuracy of entries;-and sngu}mmal, e
all pages.

C. Review data collection forms for completeness.

3.4.3. Office

A. Deliver original forms and logbooks to the site manager for technical
review. He/she will review, sign forms, and transmit to -the document
control officer (copies to the files) for cveamtual delivery to the
Department of Energy.

B. Inventory cquipment and supplies. Repair or replace all broken or
damaged equipment. Replace cxpendable items. Return cquipment to the
cqujpmcnt manager and report incidents of maifunction or damage.

C. Contact the analytical laboratory to ensurc that samples arrived sat‘cly
and instructions for sample analyses arc clearly understood.

4. SOURCE

Documentation

Record cleanup znd hole abandonment procedures and any uncompleted

EPA. 1986. "RCRA Groundwater Monitoring -Technical Enforcement Guidance

Document: US. Environmental Protection Agency unnumbered document,
Washington, D.C.: US. Government Printing Office.

5. APPENDIXES

s.1 Equipment and Supplies Checklist

5.2 Groundwater Level Data Form

53 Groundwater Levels and Gasoline Thickness Data Form

5.4 Data Form Completion

Mound Plant ER Program SOPs Revision 1 SOP 8.1
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APPENDIX 5.1

EQUIPMENT AND SUPPLIES CHECKLIST

Site map showing well locations
Steel tape and bluc surveyor's chalk
Electric sounder

Reflection sounder

Transducer and data logger
Airline .

Petroleum product detection probe
Plastic or Teflon sheeting
Decontamination solutions

Keys to well locks

Tapq measure graduated in 0.01 ft

Nonwater-soluble black ink pens

ei WM ..o CAD, Revision 1
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APPENDIX 5.2

GROUNDWATER LEVEL DATA FORM

_GROUNDWATER LEVEL DATA
: PAGE oF
FACILITY CODE LOGGER COOE
LOG DATE ACCEPTANCE CODE
’ []
| fmaaty | wareR (o COMMENTS
i . i
- {
|
{
i {
| {
{ 1 1
|
{
{
{ { {
{ i i
{ { !
1 {
{
| [
i i
i :
i
{

LN E-2Y F Y N pUSTY PN PUNGY SNy PUUY JPUIY Gy

'S RE S 0 (DY Uy IS PR

{

{

H
i

{

-

© MEASUREMENT REFERENCE POINT FROM

{0 weorcromo or

O mweorcasns

ACCEPTANCE CODES: A—ACCEPTABLE R~RECONNAISSANCE U—~UNACCEPTASLE N—NOT DETERMINED

0012 (1/08)

Mound Plant ER Program SOPs

COUMUETE BOLOED OATA FOR ENTRY INTO TRES

FORM COMPLETED 8Y/DATE

Revision 1

VI _.L sAAN

SOP 3.1

Page 7



APPENDIX 5.3

GROUNDWATER LEVELS AND GASOLINE THICKNESS DATA FORM

GROUNDWATER _ I T,
FACILITY CODE LOGGER CODE
LOG DATE TYPE OF PROBE
ACCEPTANCE COOE
LOCATON|[LOG TME] DEPTHTO | OEPTH TO —
0 | (HHAM)| WATER (FT) « | GAS (FD) COMMENTS
( L
! [}
: 4 ]
H ' ! !
: ]
i
{ (
[
{
H
i
{ i :
{ ] :
i i
i [}
{ { i |
{ . :
i i ; .
: . 4 |
| ! i H
1 ! :
i ! ]
i T T
? ! {
f | ] L
ACCEPTANCE COOES: A-ACCEPTABLE R U=—UNACCEPTAILE  N—NOT DETERMINED
TYPES OF PROBES: ROD-TEFLON ROD WITH PASTE  OWi—-Oil. WATER INTERFACE PROBE OTH—-OTHER (SPECIFY)

COUMETE SOLDED DATA FOR ENTRY 970 Taes
QEd-048 (1788}

UMM COMPMLETED @Y/DATE TECHOSCAL ROVADEIR /OATT

Maund Plant ER Proerum SOPe Revision 1 SOP 3.1




APPENDIX 5.4

DATA FORM COMPLETION

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an

© 77 "~ rentry in-each-blank.- Where-there is-no-data entry, enter UNK_for_Unknown, NA

for Not Applicable, or ND for Not Done. If any procedure was not performed as
prescribed, give the reason for the change or omission on the form. To change an
entry, draw a single line through it, add the correct information above it, and

initial the change.

GROUNDWATER LEVEL.DATA FORM..

Facility Code.: .Five-character code abbreviating the facility name
where program activity is being conducted. The first three characters
indicate the facility, and the remaining two numbers designate the
specific site within the facility:

2. Logger Code. Three-character code identifying the company

responsible for performing ficld measurements.
: 3. Log Date. The date when the measurement was made in the format
. DD-MMM-YY (01-JAN-88).
4. Acceptance Code. One-character code assigned by the installation
' - manager. ‘ . ,

5. Location ID. Four-character code assigned sequentially to cach
borchole, test pit, or surface location where chemical, biological,
radiological, and other mcasurements arc taken.

6. Log Time. Using the 24-hr clock, time when the water level
measurcment was recorded. Must be in the format of hours:minutcs.

Conversion Table .
Conventional Time 24-Hour Timc

1:00 a.m. 1:00

12:00 Noon 12:00

1:00 p.m. 13:00

2:00 p.m. 14:00

3:00 p.m. 15:00

4:00 p.m. 16:00

5:00 p.m. 17:00

6:00 p.m. 18:00

7:00 p.m. 19:00

8:00 p.m. 20:00

. 9.00 p.m. 21:00
‘ 10:00 p.m. 22:00
11:00 p.m. 23:00

12:00 Midnight 24:00

Mound Plant ER Program SOPs Revision 1 SOP s.1
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APPENDIX 5.4, Continucd

Depth-to-Water. The water level measurement in fect, tenths of feet,
or hundredths of feet, depending on instructions provided in the FSP

or WP.

Measuring Reference Point. Inscribe, ink, or paint a pcrmanentiy
marked measuring point on the PVC well casing from where all water
level measurements for individual wells should be measured. This
provides consistency in future water level measurements. If the
measuring point is missing, record the water level rclative to the
ground surface, but mark the casing at the point the measurement was
made. Record the distance from the new mark to the ground surfacc
on the data form and in the logbook and describe the new measuring
point in the comments column of the data form. :

Comments. Any additional information.

GROUNDWATER LEVELS AND GASOLINE THICKNESS DATA FORM

Ttems 1 through 9 of the Groundwater Level Data form also apply to this form.
In addition, use the following instructions that are unique to investigations where
a gasoline (or other petrolcum) product is floating on the water in the well.

Monnd Plant ER Program SOPs Revision 1

Depth-to-Gas. The lcvel mcasurcmcnf in feet, tenths of fect, or
hundredths of fect, depending on instructions provided in the FSP or

WP.

Type of Probe. The manufacturers name and serial number (if
available) of the petroleum probe being used.

SOP 3.1



‘ STANDARD OPERATING PROCEDURE 4.1

SOIL BORING

1. PURPOSE

To ensure acceptable, consistent 'soil-boring procedures for all pertinent aspects of haz-
ardous waste investigations.

2. DISCUSSION

The Ficld Sampling Plan (FSP) or Work Plan (WP) provides information about the scope
and details of the soil-boring opecration, including specifications for drilling techniques.
Refer to the FSP or WP for the type, number, and depth intervals at which samples will
be collected. Collection and measurement of samples and the documcntat:on of data will
be performed as specified in the assocuatcd procedures.

To the extent possible, the "boring process should not alter the medium that is being
investigated. Various mecthods can be used for soil boring. These include, but are not
limited to, hollow-stem augering, cable tool, mud rotary, and air rotary. For most
investigations, dry hollow-stem augcring or cable tool are the preferred drilling methods.

ditional information concerning boring tcchmqucs is contained in the SOP 4.2, Rock

d
‘onng.

When drilling is performed in arcas in which suspected subsurfacc-source contaminants
may bec encountered in the vadosc zone, special protocols may be implemented to prevent
communication of these contaminants with underlying soil or groundwater. Information
regarding the potential for these conditions will be specified in the appropriate FSP or
WP. Specific procedures are contained in an Addendum to Mound Plant ER Program SOP
4.1. The Addendum is titled, Mcthods to Control Communication of Subsurface

Contaminants with Groundwater.
3. PROCEDURES

3.1. Associated Procedures

Before cvery opceration, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain
information on the performance of ficld activities. They should be consulted for specific
information about ecquipment and supplics; sample collection, preservation, packaging, and
shipping; and documentation rcqulrcmcnts Procedures dircctly associatcd with this SOP

arc listed below.

SOP No. SOP Title
I.1 Genceral Instructions for Ficld Personncl
1.3 Sample Control and Documentation
' 1.4 Sample Containcrs and Prescrvation
Mound Plant ER Program SOPs Revision 2 SOP 4.1
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1.5 Guide to Handling, Packaging, and Shipping of

Samples
1.6 General Equipment Decontamination
4.2 Rock Boring
43 Monitoring Well Installation
5.1 Soil and Rock Borehole Logging and Sampling
6.1 -Health and Safety Monitoring of Combustible Gas Levels
6.2 Health and Safety Moaitoring of Organic Vapors -

with a Photoxomzatxon Detector

6.3 Hcalth and Safety Monitoring of Organic Vapors
with a Flame Ionization Dectector

3.2. Preparation

3.2.1. Office

A. Review the FSP or WP and SOPs listed in Section 3.1.

B. Coordinate schedules/actions with the installation staff.

C. Obtain appropriate permission for property access.

D. Assemble the equipment and supplics listed in Appcudxx 5.1. Ensure the proper
opcratxon of all sampling equipment.

E. If samples are to be collected for analyses, notify the laboritory of samplic types,
the number of samples, and the approximate arrival date. In addition, contact
the carrier that will transport samples to obtain information on rcgulations and
specifications.

F. Ensure that boring or well-drilling permits required by state or local authorities
have been obtained, as well as procedures for compliance with state or local
regulations regarding the submission of well logs and samples.

G. Rescarch the site hydrogeology to cstimatc the key parameters (for cxample,
anticipate the aquifer depth and thickness and types of contaminants).

3.2.2. Documentation

A. Obtain a logbook from the QA officer.

B. Record results of the equipment ;hcck in the logbook.

C. Obtain a sufficient number of thc appropnatc ER Program data collection forms
(see INDEX TO SOPs). : A

Mound Plant ER Program SOPs Revision2 © SOP 43
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3.2.3. Field

A.

Consult the ER Program data administrator for a current list of information
management codes, location IDs, and samplc numbers used in the completion of
data forms.

Before drilling, decontaminate all downhole drilling and sampling equipment, as
well as the back of the drilling rig (as described in SOP 1.6, General Equipment

Decontamination).

B. Clear the work site of all brush and minor obstructions.

C. Stake the location of utilities and the proposed boring areas.

NOTE: Ensure that proposed boring arcas arc not traversed by utility
transmission ways. ‘

D. If drilling fluid or grout is required, the source(s) of any water to be used in
grouting and well installation must be approved by the sitc manager before field
opcrations. ‘

3.3. Operation
A. Decontaminate sampling equipment between sampling cvents (as described in SOP
. 1.6, General Equipment Decontamination)..

B. Inventory all samples as specified in SOP 1.3, Sample Control and Documentation.

C. Handle all samples as specificd in SOP 1.5, Guide to Handling, Packaging, and
Shipping of Samples.

D. Soil sampling and borechole logging must conform to SOP 5.1, Soil and Rock
Borchole Logging and Sampling.

E. If ficld screening of samples for organic vapors is required, conduct the survey as
described in SOP 6.2, Health and Safety Monitoring of Organic Vapors with a
Photoionization Dectector, and SOP 6.3, Health and Safcty Monitoring of Organic
Vapors with a Flame Ionization Detector.

F. If \thc boring is to be complcted as a monitoring well, review SOP 4.3, Monitoring
Well Installation, for pertinent information.

G. Ensure that the back of the drilling rig is free of any leaking hydraulic lines. Do
not grease surfaces to the point that cxcess grease could be dislodged during
drilling.

H. Conduct work in compliance with all Occupational Safety and Health

Mound Plant ER Program SOP Revision 2

Draft

Administration (OSHA) regulations regarding drilling safety and the detection of
underground utilities. If rcquired by safety considerations, staked boring should

be moved.
For cach operating drill rig, designatc an individual to be responsible for logging
the samples, preparing the boring logs and well sketches, and the well installation
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of that rig. More than one rig at a time may be supervised by a qualified
individual.

Log the samples, prepare the boring logs and well sketches, and supervise the well
installation.

NOTE: Whenever a sample is coliected, a custody record must be initiated on the
Custody Transfer Record/Lab Work Request form and a Soil Sample
Identification Label affixed to the sample container. SOP 1.3, Sample Control
and Documentation, contains copies of the form and label and instructions for
completing the form and label.

Do not use dyes, tracers, or other substances or introduce them into borings, wells,
lysimeters, grout, backfill, groundwater, or surface water unless specifically
required by the contract. - .

If drilling fluids are required, maintain portable recirculation tanks for accurate
reéords of fluid loss, - .

If specified, air systems include an air line oil filter that requires frequent
replacement to remove all oil residue from the air compressor. Describe the air
system manufacturer’s name, model number, air pressures used, the frequency of
changing the air linc oil filter, and the evaluation of air line filtering in the

logbook.

Follow the sampling interval and type of sampling equipment specified in the
FSP or WP unless directed by the sitc manager.

Record all ficid measurements and comments on the Borchole Log (Soil) form (sce
SOP 5.1). Complete all lines on the forms. Use the letter designation NA for not
applicable, ND for not done, or UNK for unknown when applicable. If some
steps or procedures are not performed as described, state the rcason (as is practi-
cable) on the Borehole Log (Soil) form or submit It as an attachment.

Maintain a daily detailed driller's report during drilling. Resolve all disputes
concerning drilling time, standby time, and work progress at the end of cach day.
The driller's representative should sign and initial the daily report to indicate
concurrence. The report should provide a complete description of all formations
cncountered, the number of feet drilled, the number of hours on the job, any
shutdowns because of breakdown, the feet of casing set, and other pertinent data.

Collcct, containerize, and storc all cxcess soil cuttings, waste matcrials, and
decontamination solutions for proper disposal as specified in the FSP or WP,

If temporary casing is specified in the FSP or WP, advance the casing to the
specified depth. Remove all loose matcrial within the casing before sampling.
Advance the casing according to project recquirements. Use the type of casing-
advance technique that is specified in the FSP or WP, The casing will be of the
flush-joint or flush-couple type and of sufficicnt size to allow for soil sampling,
coring, or well installation. All casing sections should be straight and free of any
obstructions. If hollow-stem augers are used, cquip the bit with a plug device
that can be removed at the rcquircq sampling depth.

Mound Plant ER Program SOPs ‘ Revision 2 SOP 4.1
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MWR, Inc.
QUALITY ASSURANCE/QUALITY CONTROL
PLAN FOR SAMPLING PROCEDURES

.10 -INTRODUCTION - - - - .. ..

The importance of a well-planned, well-executed, and well-documentéd sampling

program cannot be overstated. It is the foundation on which the analyses and, ultimately,
all remedial decisions are based. Valid results depend upon: _

~a. Ensuring that the sample taken is representative of the material or
matrix being sampled;

b. Using proper decontamination procedures, sampling, sample handling,
and preservation techniques;

c. Properly identifying the collected samples and documenting their
collection in permanent field records; :

d. Maintaining sample chain of custody; and
e. Properly packing and transporting the samples for laboratory analysis

MWR, Inc. (MWR) sampling procedures are pattemed in accordance thh

U. S Enmonmental Protectlon Agcncy Reglon IV Apnl 1 1986 and Mb_@;ﬁm

Evaluating Solid Waste, SW 846, U.S. Environmental Protection Agency, Third Edition,
November 1986.

2.0
21

SITE SAMPLING PLAN
Sampling Location

A specific site sampling plan is developed for each study conducted by MWR, Inc.
Because sample site selection is a very important element in the analytical process,
MWR maintains a policy of complete and open communication between all parties
involved in a particular investigation. We typically encourage the regulating, as well
as the regulated, parties to comment on and ultimately agree on the developed site
sampling plan.

In most cases, a great deal of study must be initiated prior to the completion of the
site sampling plan. Information on the type of activities conducted at a site and
where potential contamination might be, as well as locating potentially
uncontaminated background sites, is critical.
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Sclecnon of Parameters to be Measured

The pararneters to be measured usually are dictated by the goals of an investigation.
The parameters should be based on required monitoring conditions or on the field

-investigators or the requester’s knowledge of the site being investigated.

Selection of Sampling Equipment

Equipment and materials used for sampling must be selected with consideration of
the parameters of interest. Their use must not result in contamination of the sample
with the parameters of concern or other artifacts at levels impacting the usage of the
data. Equipment made with PVC may be used for most general inorganic
parameters. Equipment made with Teflon and/or stainless steel is acceptable for
both inorganic and organic parameters

Special Parameter /Sampling Technique Considerations

Some analytical parameters require special handling to preclude losses through
volatilization or absorption. Major considerations are as follows:

a. Volatile parameters may not be sampled by means employing a
vacuum or which aerate the sample. They should be obtained by a
bailer or pressurized pumping system. Every effort must be made to
minimize perturbation of the sample during sampling and any
compositing steps, and minimize exposure to sources which may lead
to contamination (i.e., solvent bearing containers/processes,
combustion engines, etc.)

b. Saturated/Heterogeneous matrices - consideration must be given to
those parameters for which the sample container is rinsed with the
sample as to whether the sample is saturated or heterogeneous. If
there is a potential for bias due to the rinsing, then skip the rinse
procedure and note the occurrence in the sampling field notes.

c. When analysis is to be performed on dissolved parameters, the samples
must be filtered in the field before the preservative is added.
Filtration is performed by the use of one piece molded, in-line
disposable cartridges of filter adapters with replaceable media. The
filters are 0.45 micron pore size and are composed of non-
contaminating synthetic fibers.
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TYPES OF SAMPLES
Grab Samples

A grab_sample is one individual sample collected. at one. instant in_time. Grab ..

sampling is normally associated with water or wastewater sampling. Grab samples
are used to characterize the medium at a particular instant in time and are often
associated with instantaneous monitoring well data or wastewater flow data. Grab
sampling is conducted from water or process waste streams when:

- a. The water or wastewater stream is not continuous (e.g., batch
discharges or intermittent flow);

b. The characteristics of the water or wastewater stream are known to be
. constant or nearly so;

C. The sample is to be analyzed for parameters whose characteristics are

likely to change significantly with time (e.g., dissolved gases, bacteria,

etc.);

d. The sample is to be collected for analysis of a parameter, such as oil
and grease, where the compositing process could significantly affect the
observed concentration; and

e. Data on maximum/minimum concentrations are desired for a
continuous water or wastewater stream.

Soil, sediment, liquid hazardous waste samples, etc., also may be considered
grab samples.

Composite Samples

There are two types of water or wastewater composite samples: 1) timed composite,
and 2) flow proportional composite samples. A timed composite sample is a
compositing of at least eight discrete samples of equal volume and equal time
interval for the compositing period. A flow proportional composite sample is a
compositing of at least eight discrete samples collected proportional to the flow rate
over the compositing period. Composite sampling is conducted when:

a. The water or wastewater stream is continuous;
b. The characteristics of the water or wastewater stream are not known
to be constant;

C. Mass/unit time loading data are needed; and



33

34

35

3.6

d. A minimum number of samples are to be analyzed.

An areal composite is a sample composited from individual grab samples collected
over an areal or cross-sectional basis. Areal composites shall be made up of equal
volumes of grab samples; each grab sample shall be collected in an identical manner.
Any number of grab samples may be composited to make an areal composite.
Examples include sediment composites made up of sediment samples from a stream,
soil samples from grid points on a grid system, water samples collected at various
depths at the same point or from different points in a stream.

Split Sample

A split sample is a sample which has been portioned into two or more containers
from a single collection event. Portioning assumes adequate mixing to ensure split
samples are, for all practical purposes, identical. ’

Duplicate Sample

Duplicate samples are samples collected simultaneously from the same source under
identical conditions and placed into separate containers. Duplicate samples are
usually collected for comparative and quality control analysis.

Control Sample

A control sample is a sample collected upstream or upgradient from a source or site
to isolate the effects of the source or site on the particular ambient medium being

sampled.

Background Sample

A background sample is a sample collected from an area, water body, or site similar
to the one being studied, but located in an area known or thought to be free from
the pollutants of concern.
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WATER SAMPLING

Water samples typically consist of individual grab, composite, or areal composite

samples. Container and preservative preparation vary for different analysis and are usually

4.1

42

--supplied by a contracted-laboratory. Various sources of water samples include: ... . .-

Lagoon and Pit Sampling

For routine confirmation of waste constituents or qualitative characterization of
wastewater streams, a single grab sample may be collected. Factors such as the size
of the-impoundment, the nature of the waste, influent and effluent points, etc., may
necessitate the collection of an areal composite sample. In either case, the sample
taken should be representative of the medium being sampled. For the collection of
a sediment/bottom sludge sample, individual grab samples may be collected at
several points along the perimeter of the lagoon or pit, using a hand auger or shovel.
The samples may then be composited.

If a more rigorous characterization of the waste is necessary, other procedures should
be used to ensure a truly representative sample. Specifically for water samples,
divide the surface area into an imaginary grid. Take three samples if possible: One
sample near the surface, one sample at mid-depth, and one sample at the bottom.
Repeat the sampling at each grid over the entire pond or site. Samples should be
taken using a Kemmerer Bottle, a brass container which allows for discrete depth
sampling. For sediment/bottom sludge sampling, also divide the surface area into
an imaginary grid. Take one sample from each grid over the entire lagoon or pit,
using a split spoon sampler or other device with a mechanism for opening and closing
the container for discrete depth sampling. Clean sampling gloves should be worn to
avoid cross-contamination. Sampling equipment should be cleaned after each
sampling point to avoid cross- contamination.

Drainage Ditches, Creeks, Run-off/Seepage Areas

Standard operating procedures consist of collecting water and sediment samples at
the point of discharge into the surface water, downgradient (downstream) from the
point of discharge, and upgradient (upstream) from the discharge point. Areas
suspected to be least contaminated areas should be sampled first. At each sampling
point, the water should be collected prior to the sediment sample. Care should be
taken not to disturb the sediment during collection of the water samples. If wading
is necessary, the sampling point should be approached from the downgradient side.
The number and type (individual, grab or areal composite) of samples should be
based on the specific site sampling plan; however, the inspector should be allowed
latitude to use his/her best judgement to add the sampling program after a thorough
site reconnaissance. Water samples can be collected with a bailer or a clean jar and
then transferred into the appropriate laboratory containers. Clean gloves should be

5
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worn for each sample to avoid cross-contamination. Sampling equipment should be
cleaned after each sampling point to avoid cross-contamination.

43.1
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-Ground Water Sampling

Well Design and Construction

Monitoring well design and construction requires considerable planning and
at least some understanding of the hydrogeology of the site. Monitoring well

- design criteria include depth, screen size, gravel pack specifications, and yield

potential. Since the construction and design of monitoring wells are site
specific an MWR hydrogeologist will always be consulted and assist in the
installation of monitoring wells.

Well Development

Drilling procedures used to install monitoring well damage the aquifer by
clogging the pores within the soil. Development of the well is necessary to
restore the aquifer material to its original state, allowing the well to produce
more water, and insuring that a representative sample is collected from the
aquifer. Material clogging the pore spaces within the aquifer are removed
and the sand (gravel) pack material near the well screen is rearranged to
create a filter zone around the screen. This filter zone prevents finer aquifer
material from entering the well. Development of wells can be accomplished
by pumping or bailing the well until clean water is present. Well development
will be placed into US DOT approved, labelled drums for appropriate testing
and disposal.

Ground Water Level Measurement

a. General

The measurement of ground water level in wells is frequently
conducted in conjunction with ground water sampling. The data from
such measurements is needed to determine the "free” water surface and
can be used to establish ground water gradients and, ultimately, the
direction of ground water flow.

All ground water level measurements will be made in reference to an
established reference point marked on the well casing. This reference
point shall be well-documented in field records.



Specific Ground Water Level Measuring Techniques

Measuring the depth to the ground water table can be accomplished
using the followmg methods:

_i)

Jppg:_qx_ﬁc_lljgng_dgn A bell or cup-shaped wexght that is
hollow in the bottom is attached to a measuring tape and

lowered into the well. A "plopping” or "popping” sound is made
when the weight strikes the surface of the water. An accurate
reading can be determined by lifting and lowering the weight in
short strokes and reading the tape when the weight barely
strikes the water.

Weighted Tape: This method is the same as the "bell sounder”
method, except any type of weight, such as a padlock or lead
sinker, can be used to fasten to the tape measure.

Chalked Tape: Chalk the end of a weighted tape and lower it
into the well, recording the amount of tape lowered. Retrieve
the tape from the well and subtract the wet, chalked area from
the total measurement. The tape should be withdrawn quickly
from the well because water has the tendency to rise up the
chalk due to capillary action.

Water Level Meter with stainless steel probe: A stainless steel

probe with conductors is attached to a permanently embossed
polyethylene tape with two stranded stainless steel conductors
in the tape line. The probe is lowered down the well, when
contact with water is made an audible buzzer will sound and a

light will illuminate on the stand held on the surface.
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V) Product Interface Meter: This meter uses a stainless steel
probe with an infrared beam and receptor. When the probe

enters a liquid the beam is refracted, activating a buzzer and
lights on the stand held on the surface. To operate, lower the
probe into the well. A single light illuminated and oscillating
tone on the stand indicates water. A steady tone and two lights
indicate free product. Read the level on the permanently
embossed tape attached to the probe to determine water level
or free product level. When free product is encountered
measure the top of the product and the water/product interface
so that product thickness can be determined.  This
measurement should be taken at least 3 times.

After water level measurements are taken in a well all
equipment should be properly cleaned to avoid cross-
contamination with other wells.

Well Purging

In order to ensure that a sample, representative of the surrounding
aquifer, is taken 3 to 5 well volumes should be purged from the well
before a sample is taken. This can be accomplished by pumping or
bailing the well. If a pump or non-dedicated bailer is used
decontamination of equipment should be performed before continuing
to another well.

Sample Collection and Handling

MWR uses dedicated PVC bailers or disposable single check,
weighted, polyethylene bailers and VOC samplers for ground water
sampling. These bailers are constructed to allow the samples to be
semi-isolated from the atmosphere until the sample is placed into the
proper sampling containers. Securely attach string or twine to top of
bailer and lower it down the well. When water is encountered, allow
the bailer to fill up and retrieve it from the well. If water is being
sampled for VOC analysis utilize the VOC sampler to deliver the
water into the proper containers. The sampler may also be used to
easily deliver water into containers when analyzing for other
parameters but is not required. The proper volume and preservatives
needed for an analysis should be determined before going into the
field. Field filtration may be necessary when sampling for dissolved
metals. This should also be determined and prepared for before going
into the field.
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436 QA/QC

a. To ensure that cross-contamination does not occur, clean
sampling gloves should be worn during all stages of sampling.

b. To ensure field and laboratory QA/QC a minimum of one
duplicate sample, one field blank, and one trip blank should be
collected per round of sampling. The water used should be
distilled, hydrocarbon free water.

c Water samples should be placed into coolers and stored on ice
(between 2° C and 4° C) during transport to the laboratory.

SOIL SAMPLING

MWR, Inc. soil samplmg procedures are in accordance with Engineering Support
' al, U. S Envn‘onmenta.l'

ProtectlonAgency. Region IV, April 1986, and
SW-846, U.S. Environmental Protection Agency, Third Edition, November 1986.

5.1

Site Selection

Areas selected for soil sampling should be strategically located in order to collect a
representative fraction of the soils with the minimum number of samples and effort.
A surface inspection of the subject area should be made to locate pertinent features
and to evaluate the relationship between these features and potential sources of
pollution. For example, the locations and position of sediment depositional areas
may be good indications of surface run-off direction.

In most instances, the first investigation of a site will be reconnaissance or screening-
type study. Sampling in these instances will generally be confined to surface soils or
shallow coring using hand equipment such as shovels, trowels, or hand augers. For
screening purposes, surface soil/sediment sampling should be conducted in
depositional areas primarily in the downstream or downgradient portion of the area
of interest. An upgradient sample may be collected as a control site. (Note:
Sampling at depositional area tends to bias the sampling toward lngher
concentrations.)

For more sophisticated investigations, power drilling equipment may be used. The
number of samples or test holes and the specific depth of sampling will vary
according to site conditions and the scope of the investigation. In general, a
minimum of three to four sampling sites or test holes should be installed in order to
adequately determine subsurface conditions.
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6.0
6.1

Sampling Techniques

Surface soil or sediment samples can be obtained by means of grab sampling. This
method consists of collectmg the soil or sediment in a sample container by scoopmg
with a trowel, shovel, jar, or bottle.

Shallow subsurface samples can be collected by continuous coring with a hand auger.
Shallow depth samples may also be collected by digging a hole with a shovel, then
removing all the loose soil and collecting a sample at the desired depth using a

trowel.

For deeper sampling using a drilling rig, a large diameter auger is used to advance
the hole to the desired depth. Samples can then be collected using a two inch
diameter, 24 inch long split spoon sampler, in accordance with the American Society
of Testing and Materials (ASTM) Method D-1586. This procedure is generally
known as the Standard Penetration Test (SPT) for driving a split-barrel sampler to
obtain a representative soil sample and to measure the resistance of the soil
penetration of the sampler. The split-spoon sampling device is attached to the end
of the drill rod, and lowered through the hollow stem auger. The spoon is then
hammered into the undisturbed soil below the auger with a 140 pound hammer. The
sampler is removed from the soil after it has been pounded 24 inches into the soil.
Once removed, the sampler is opened, and the soil can be collected. The portions
that are disturbed or contaminated with foreign material introduced through
collection methodology are discarded, and the remainder is placed in the appropriate
sample container(s) using a clean putty knife. Clean sample gloves should be worn
for each sample to avoid cross-contamination. Samples should be stored on ice
(between 2° C and 4* C for shipment to the laboratory. Split-spoons should be
properly cleaned before being used for additional sampling.

VAPOR SAMPLING
Off-Gas Samples from MWR Pump Station

To ensure safety of the sampler, before entering the pump station, open the door and
allow it to air out. The sample pump should be turned to the "on" position and
allowed to run for approximately one minute before sampling is to be initiated. The
gas sample bag (Tedlar bag) should be purged (filled and expelled) three times
before taking a viable sample. Care must be taken that each sample container is
properly labelled prior to sampling. Gas sample bags transported by air freight
should be filled to only about half of their capacity; gas expansion due to pressure
differential may cause sample bags to rupture if they are too full initially. It is
important that the fastener or seal on the gas sample bag is secure before transport.
Gas samples should be maintained away from direct sunlight, but it is not necessary
to put gas samples on ice.

10
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7.0

Soil Gas Sampling

Soil gas surveys are conducted to measure the concentration and distribution of

Volatile Organic Vapors (VOC) in vadose zone soils. This is possible due to the

relatively high vapor pressures of VOCs, which enable them to evaporate into the
pore spaces of the vadose zone soils. The VOC vapors can be extracted from the
soil pore spaces, and analyzed to determine the relative extent of soil contamination.

Soil gas samples are collected using 5/8 inch diameter, hollow, steel rods.
Retractable probe tips are attached to a 3-foot long hollow steel rods, and are driven
into the ground to selected depths using a demolition hammer. A length of plastic
tubing is attached to the drive point of the probe and threaded through the rods to
the surface. When the desired depth has been reached, the rods are withdrawn
approximately three inches to open the probe and allow for sample extraction. The
vapors are pumped into a two-liter Tedlar gas sampling bag. To ensure that a

representative sample is collected, the sample bag should be purged three times

before the vapor sample is collected.

SAMPLING OF DRUMS, BARRELS AND OTHER CONTAINERS

Drum/Barrel and container sampling should only be conducted when absolutely

necessary. Whenever drum/barrel or container sampling is necessary, the first priority is
collection of the samples from open containers, because open containers generally present
less hazard to the sampler than closed containers.

A problem which often arises in container sampling is stratification and/or phase

separation. If only one layer or phase is sampled, this should be noted and taken into
account when interpreting analytical results. Where possible, samples should be collected
throughout the entire depth of the container or at several different points to provide a

representative sample.

7.1

Sampling Techniques

Samples from drums/barrels can be collected using a 4-foot long, 1/2-inch internal
diameter glass tube. The tube is inserted into the opening of the drum/container as
far as possible. The open end is then sealed either with the thumb or a rubber
stopper to hold the sample in the tube while removing the tube from the
drum/barrel. The sample is then placed in the appropnate container and the
procedure repeated until an adequate amount of sample is collected. Sample volume
should be held to the absolute minimum required for analysis.

11
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SPECIFIC ANALYTICAL TECHNIQUES
pH

Only. electronic (portable) meters with provisions for temperature compensation
should be used for measurement of pH. Temperature resistant combination
electrodes should be used in conjunction with the meters.

The meter should be checked before each field trip for any mechanical or electrical
failures, weak batteries, and cracked or fouled electrodes. The meter also should be
calibrated with standard solutions of known pH values ( e.g. 4, 7, and 10). While in
the field, the meter should be calibrated with the three buffers before using.
Thereafter, the meter should be checked against two buffers before each reading.
In case of an apparent pH violation, the electrode should be checked with a pH 7.0
buffer and recalibrated to the closest reference buffer. The sample then should be

reanalyzed.
Dissolved Oxygen

The dissolved oxygen meter should be checked before each field trip for any
mechanical or electrical failures and membrane continuity. All meters should be

calibrated before each field trip.

Field Conductance

A portable specific conductance meter, wheatstone bridge type or equivalent, should
be used. Each meter should be checked before each field trip. Batteries should be
checked, and conductivity cells should be cleaned and checked against known
standards. Before using in the field, check each day with known standards. Refer
to the instrument instructions for temperature-conductance calculations. Duplicate
field analyses should agree with + /- 10 percent.

Head Space Analysis for Volatile Organic Compounds

Head-space analysis of soil samples is a field screening procedure to identify the
presence of volatile organic compounds (VOC'’s). This method provides quick, semi-
quantitative analysis in the field, but is not an exact laboratory procedure. Its
primary purpose is to select samples for laboratory analysis. It can also be used to
determine the boundary of an assessment area.

Soil samples from the vadose zone are collected by split spoon sampling using
American Society of Testing and Materials (ASTM) method D 1586. Clean sample
gloves should be worn during sample collection to avoid cross contamination between

samples. Soil collected from split spoons is placed into clean 1/2 pint mason jars or

12



zip lock bags immediately after removal of the split spoon from the ground. It is
important that VOC's are not allowed to vaporize from the soil sample. The mason
jar or bag should be filled half full. The fill level should be the same for each
sample. The soil should be loose within the jar or bag, not packed tightly into the

.- — bottom of the-container.. Immediately after placing the soil into the jar, the top.of ..

the jar should be covered with two layers of aluminum foil, and sealed with the
closure band provided with the jar. This band over the aluminum foil seals the

container, and does not allow vapors to enter or exit the jar. The sealed sample

containers should be labelled with sample identification numbers.

Once sealed and labelled, the samples should be placed in a warm environment to
which will allow the VOC'’s to volatilize from the soil, and escape into the air space
above the soil in the jar. A warm environment may include, but is not restricted to,
the following: heated truck cab, heated office, or direct sunlight. A small oven may
also be used to heat the samples. Samples should be allowed to warm for a pre-
determined amount of time. Usually 30 minutes to 4 hours is sufficient, depending

on soil particle size and temperature. All samples should be heated for the same

amount of time.

When the samples have been allowed to warm for the appropriate time, the vapors
in the head-space above the soil in the jar can be analyzed. This can be performed
using a variety of different instruments, the most common of which is an HNu photo
ionization detector (PID), or a portable Organic Vapor Analyzer (OVA) equipped
with either a Flame Ionization Detector (FID) or PID. The probe of the instrument
is inserted into the jar through the aluminum foil cover. The analyst must take care
not to tear a large hole in the aluminum foil, as this will allow the vapors to escape
from the container, and the analyzed VOC concentration will be artificially low.

When the probe is inserted into the container, the concentration measured by the
meter will rise rapidly to a high reading, and then slowly fall off and stabilize at some
value. Both the peak and the stabilized levels should be noted.

To ensure that VOC concentrations can be compared between samples, the analyst
should strive for consistency in the sampling procedure. All samples should have the
same fill levels and warming times. Clean sample gloves should be worn during
sample collection to avoid cross-contamination between samples.

13



90 SAMPLE PRESERVATION

Samples for some analyses must be preserved in order to maintain their integrity.
Preservatives required for routine analysis of samples collected should be determined and
prepared by a third party laboratory before entering into the field. All samples should be
preserved immediately upon collection in the field. Preservatives used should be noted on
sample labels. The following samples are the only ones that should not immediately be -

preserved in the field:

a.

Barrel or other source samples from hazardous waste sites (these
samples may be preserved only with ice, if necessary);

Samples that have extremely low or high pH or samples that would
evolve potentially dangerous gases if they were preserved; and

Well or ground water samples containing visible sediment that are not
filtered in the field shall not be preserved with nitric acid in the field
(these samples shall be preserved with ice and returned to the
laboratory for additional sample preparation, and field records shall
indicate why the sample was not preserved).

When preserving samples, the following steps should also be taken:

a.

If samples are placed in an ice chest, personnel should ensure that the
melted ice does not cause sample containers to be submerged; this may
result in sample cross-contamination.

Plastic bags such as zip-lock bags should be used when small sample
containers are placed in ice chests to prevent cross-contamination.

Lids on all containers should be securely tightened before placing in
ice chests.

100 DOCUMENTATION

The importance of complete and accurate documentation related to sample collection
and analysis cannot be ignored. The following section describes the level of detail that
should be implemented for proper documentation during sample collection.

14



10.1

102

103

11.0

Sample Labelling

All containers should be labeled prior to sampling. The sampling point for each
sample should be identified on the container label. This can be done by assigning
a unique number to each sampling point. A more exact description of the sampling
point should be documented in permanent field records. .

Chain-of-Custody

The possession of samples should be traceable from the time the samples are taken
until the analytical data is reviewed by the project management. A Chain of Custody
(COC) form should be initiated in the field and should accompany the samples at all

times.

Field Notes

Field notes should be used for recording the data collection activities performed at
a site. The notebooks will be bound, waterproof field notebooks. Entries will
include sufficient detail to reconstruct site activities without reliance on memory. At
the beginning of each entry, the date, start time, weather, field personnel present,
level of personal protection, and the name of the person making the entry will be
recorded. The names of visitors and the purpose of their visit also will be recorded.
In addition, the presence or occurrence of unusual objects or events related to the
sampling activity will be entered into the field notebook.

All measurements and samples collected will be recorded. Whenever a sample is
collected or measurement made, a detailed description of the sample’s location,
identification, and type will be recorded. The equipment used to collect samples will
be noted along with the sampling time, sample description, sample depth and
volume, and number of sample containers. All field equipment decontamination
procedures will be documented.

EQUIPMENT DECONTAMINATION PROCEDURES

All equipment used in the field shall be decontaminated before it is returned from

the field. At a minimum, this decontamination procedure shall consist of washing wigh
laboratory detergent and rinsing with tap water. More stringent decontamination procedures
may be required, depending on the contaminants sampled.

15



‘ 11.1 Cleaning Materials
11.1.1 Steam Cleaning

Large equipment such as drill rigs, augers, and associated drilling tools should -
be steam cleaned before drilling begins, between every borehole and before
the equipment leaves the site. Split spoons samplers should be steam cleaned
before drilling begins, before they leave the site and if possible between
samples. When split spoons cannot be steam cleaned between samples they
should should follow the procedures for other field equipment cleaning.

11.1.2 Small Equipment Decontamination:
a. Start with an initial rinse with distilled, hydrocarbon free water;

b. Immerse and scrub in a mixture of laboratory grade detergent (i.e.
Alconox, Detergent 8) and distilled, hydrocarbon free water;

c. rinse with distilled, hydrocarbon free water;
- d. rinse with isopropyl alcohol, methanol, or acetone (this step should
‘ only be used if it is positively determined that these additives will not
cause interference in analyses for dissolved-phase hydrocarbons or will

not degrade sensitive equipment parts); and

e. 2 to 3 rinses with distalled, hydrocarbon free water.
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