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1. INTRODUCTION 

1.1. PROJECT OBJECTIVE 

Soil vapor concentrations of Freon 113, Trans-1,2-Dichloroethene (trans-120CE), Cis-1,2-Dichloroethene 

(cis-12DCE), 1,1,1-Trichloroethane (111TCA), Trichloroethane (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 taster, cheaper, better and safer environmental restorations. 

An Engineering Evaluation/Cost Analysis (EEICA), conducted by ICF Kaiser Engineers (ICF KE), 

· detennined 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 concern below remedial goals. Sampling will occur to verify operational efficiency of the SVE system 

and verify the remediation of soils . 

.1.2. PROJECT ORGANIZATION 

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 . 
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• 2. SITE BACKGROUND 

2.1. SITE DESCRIPTION 

------------- --- ------------. --------------

• 

• 

--------------- -- ------------ ---

Mound Plant occupies approximately 306 acres within the southern 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 silt 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 auto~atic 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 INVESnGAnONS NEAR THE B BUILDING SOLVENT STORAGE SHED 

2.3.1. Soli-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, 111 TCE, toluene, and trichlorofluoromethane (Freon 11 ). These compounds were 
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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 pr~nce __ 

of additional solvent-type VOCs. Following the completiOf! of the first 1 0-:day field shift, the target 

compound list was expanded to include 1,1 ,2-trichloro-1 ,2,2-fluoroethane (Freon 113) and 

tetrachloroethane 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 rig. After 

at least three purge volumes had been evacuated, a sample cartridge containing 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 cartridge 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 daily 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 . 
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•• 

Table 2.1. Soli Gas Sample Resuhs: 1992 

Sample Location Freon 113 Trans-12DCE Cis-12DCE 111TCA 
- Number---- ----(ppb) (ppb) - - -

1 ()93..()()()5 131,000 

1094-0005 83 

1097-0002 -
1197..0002 -
1198-0006 24 

1199-0002 10,218 

1201..0007 4,716 

1201-10071 5,895 

1202-0002 6,419 

1202-1~ 9,301 

1203-0002 1,475 

NOTES: 1. Duplicate of sample 1201..0007 
2. Duplicate of sample 1202..0002 

247 

13 

-
-
13 

-
13 

-
66 

41 

-

- _(ppb) ---

40,800 

485 

-
-

518 

120 

811 

612 

2,499 

1,706 

334 

- Non detect at the Method Detection Umit 

-
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(ppb) 

-
-
-
-
33 

-
-
-
9 

-
-

TCE (ppb) 
--· --

34,780 

978 

6 

23 

474 

479 

130 

117 

1,921 

1,737 

45 

Toluene 
--- _(ppb)- --

53 

-
8 

5 

5 

-
48 

43 

3 

-
192 
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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 

___ concern found in the B-Building Solvent Sto.rage Shed area soils. During _th_e_ remedial ~ctivities, ICf_ J5E 
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 gravel 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 operational performance of the system. Modifications will be documented in a revised Field 

Sampling Plan . 

Mound Plant, ER Program 
Draft Fin&l 
41752-34-0 

B Building Solvent Storage Shed, FSP 
May 1994 

Appendix B 
Page B-8 



• 

• 

• 

• 

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

- Probable 
Conditions 

Duration less than 1 yr/$1 M 

Depth 5' to bedrock 

Areal Extent discrete but 
condensed 
contamination 
within influence of 
well network 

Contaminants VOC spills (no free 
product) 

no radionuclides 

Permeability adequate to 
reduce 
concentration of 
VOC's 

Vapors air emission within 
allowable range 

Mound Plant, 6R Program 
Draft Final 
41752-34-0 

Possible ·Deviation- ----Possible 
Contingencies 

more than 1 -get waiver 
yr/$1M 

deeper -sink wells deeper-
increase extraction 
rate 

shallower, therefore --"rnbre wells 
decreasing radius -use sealant on 
of influence surface 

contamination -increased vacuum 
outside radius of -more wells 
influence -selectively excavate 

discrete areas of 
contamination 

free product -excavate 
-·· 

radionuclides 

too low -more wells 
-increase extraction 
rate 
-excavate 

higher than -enhance off-gas 
allowable treatment system 

B Buirding Solvent Storage Shed, FSP 
May1~ 

Monitoring 
Parameters to 

Detect_ Deviation 

midyear review 

observe during 
drilling 

observe during 
drilling, monitor 
radius of influence 
during operation 

monitor contribution 
of Building B VOC's 
to other areas 

extraction rate of 
contaminant 
concentration 

monitoring during 
well installation 

vacuum efficiency as 
system performs 

monitor emissions 
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• 

3. DATA QUAUTY OBJECTIVES 

3.1. SOIL SAMPUNG 

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), 4-6ft. bg, and 8-10ft. 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 operate efficiently 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 QAJQC 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 QAJQC 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 SAMPUNG 

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 OA/OC parameters to meet this objective 

is precision, accuracy, and quantitation limit. Field duplicates and laboratory QAJQC 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 QAJQC parameter to meet this ~bjective 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 
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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). 

__ .3.~. __ ANALVJ1CALJ~ARAME1ERS ___________________________ -···----------------- ____________ _ 

• 

• 

Soil samples will be analyzed for volatile organic compounds using EPA method 8240. Soli samples will 

also be analyzed for grain size using ASTM method 0422. 

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, April1984. 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 
Draft Anal 
41752-34-0 

8 Building Solvent Storage Shed, FSP 
May 1994 

Appendix 8 
Page 8-12 



• 4. FIELD ACTIVITIES 

4.1. EQUIPMENT AND SUPPUES 

Wells will be installed using a Bobcat skid steer loader fitted with a hydraulic auger power unit and 4.25 

inch I.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 usin~fCamlock 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 SAMPUNG EQUIPMENT 

• 

Personnel and equipment will be decontaminated during the work effort to prevent cross contamination 

of samples and locations, 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 tQ Mound Plant ER Program SOP 1.6, General Equipment Decontamination. Following 

these decontamination procedures will minimize the possibility of spreading contamination. 

4.3. SAMPUNG 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 
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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. 

Day of Pilot SVE ComposHe After Carbon Soli 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 

Day2 5 - 1 ----- 0 - -- - 0 -. - -
- - ___ 6 __ 

DayS 5 1 0 6 12 

Day 15 5 1 0 0 6 

Day22 5 1 0 0 6 

Day30 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 8-1 0 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 prerert:Jediation 

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, VAUDATION, 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 
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• signed or initialed and dated by the person making the correction. Each page shall be initialled by the 

logger. Entries shall include: 

• 

• 

t. . Project name, address, and_site identification .numb~r 

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 to 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 Health 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 

1 0. 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. Pilot Test Samples 

OA/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 

QAJQC sample to monitor laboratory precision and accuracy. Soil vapor OA/OC samples to be collected 

are summarized in Table 4.2. 
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•• 

Table 4.2. Soli Vapor QAJQC Samples 

Day of Pilot Duplicates Blank Lab QA Sample 

Day-1-- -- 1 ·--- --- ~ 1 --- 1--- ---- - - . 

Day2 1 0 1 

Days 1 0 1 

Day 15 1 0 1 

Day22 1 0 1 

Day30 1 0 1 

QAJQC samples for the soil samples will include an equipment rinsate blank and a laboratory ONQC 

sample. The equipment rinsate blank will be collected each day that soil samples are obtained. Samples 

will be designated the laboratory QNQC 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 QNQC 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 although the actual holding 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 be sent using ETG chain of custody forms. 
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• 
Matrix 

Soil 

Soil Vapor 

Soil 

••• 
Table 4.3. Sample Collection Requirements 

Analytical Parameter 
Method 

sw 8240 Volatile Organics in Soil 

EPA 600 Volatile Organics in Air 

ASTM 04222 Grain Size of Soil 

Mound Plant, ER Program 
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Sample Sample Container 
Volume 

250 grams Glass, Teflon lined lid 

1 liter Tedlar Bag 

250 grams Glass. Teflon lined lid 
-------- --------------- ----- ------- ---· ------

B Building Solvent Storage Shed, FSP 
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Preservative 

Chill to 4°C 

Store in Dark 

Chill to 4°C 
------------------

Holding Time 

14 days extraction; 
40 days analysis 

3 days 

None 
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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. 

• 

• 

When@ve~ the~ samples __ are transferred from one_ p~~Qn_to_ ~o~h_er, the chain of cu~Qdy _wiJI_ b~_ ~igned . 

by the person receMng the samples. One copy of the chain of custody will be retained at the time of 

sample collection to be stored in the project QNQC files. Another copy will be delivered with the sample 

results. 

4.8. SAMPLE COLLECTION 

A total of 36 soil samples will be collected, 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 collected 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 Soli Samples 

Headspace field analysis will be performed 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 . 

Tt!e jar lid will be removed and the foil punctured. The headspace will then be analyzed using a portable 

PID frtted with a 11.7 eV lamp. 
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• 4.8.3. Process Air Stream and Pressure Probe Samples 

• 

• 

Soil vapor samples will be collected in Tedlar bags. An air sample pump will used to purge each bag 

~- ~~~ee ti~es. 111e bag~ 't_Vill th~~n be_ccm~e_ct_ed to_!!Je ~~pie p~~s an_d_ cone_~~ by _!!te pr~~ssure~-- _ 

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 mi. 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. Soli 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 
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• X3 = Groundwater Investigation 

• 

• 

X4 = Soil gas Investigation 

ULL = The sample matrix and location. The first digit is used for the sample matrix and the last 

three the location. 

1 LLL = Soil Samples 

2LLL = Sediment and Sludge Samples 

3LLL = Water Samples 

4LLL = Soil Gas Samples 

SLLL = Material Samples 

LOOO = Sample Location 

SSSSS = The particular sample type and descriptive information about the sample location. 

OSSSS = Matrix Sample (Original Sample) 

1 SSSS = Duplicate Sample 

2SSSS = Trip Blank 

3SSSS = Blank 

4SSSS = Laboratory ONOC Sample 

SOOOO = 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 = Soil Vapor, 001 = Location 1, 0 = Matrix 

sample, 0006 =6ft.). 

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. 

4.1 0.1. Soli 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 Friday, arrangements must be made with the laboratory for Saturday 
receipt. 

4.1 0.2. Soli 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 zip-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 for volatile organic compounds and dust using a PID 

fitted with an 11.7 eV lamp 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 QUAUTY MANAGEMENT DEUVERABLES 

Quality assurance reports to management will consist of prior notification of activities and reports on 

activities. Reports will encompass both routine reports and special reports, including written reports and 

memoranda documenting data assessment activities, results of data validations, audits, non conformances, 

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 RIIFS contractor project manager. Reports may be distributed to RIIFS 

subcontractors at the discretion of the DOE RPM and the RIIFS contractor project manager. 

Prior notification of all qualifY assurance activities will be provided to all managers through the vehicle of 

monthly progress reports that also contain information about all 8 Building Solvent Storage Shed Area 

activities, and through special trip notjqes 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 results 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 report. 

Analytical reports from the laboratory will contain information on sample results, OA/OC 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 
______ ___SQ_E 1_._L __ SM'!ple_~_QmrQI ~fl~_D_9CU[Il_el]!~ti_Qn __________ _ 

SOP 1.4 Sample Containers and Preservation ------------- ----- ---------- ---- -------------

• 

• 

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 

SOP 4.1 
SOP 4.1.1 
SOP 4.3 
SOP 4.4 

SOP 5.1 
SOP 5.3 
SOP 5.4 

Water Level Measurements 

Soil Boring 
Addendum to SOP 4.1 
Monitoring Well Installation 
Monitoring Well Development 

Soil and Rock Borehole Logging and Sampling 
Subsurface Solid Sampling With Hand Auger and Thin-Wall Sampler 
General Soil Gas Sampling and Field Chemical Analysis 

Health and Safety Monitoring of Combustible Gas Levels SOP 6.1 
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 HANDUNG, PACKAGING, AND SHIPPING OF SAMPLES 

1. PURPOSE 

To provide a general guide for pacf<agJng 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 concerning the scope and 

detals 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 Pragnun 

technical asslslance subcoidrador when handling, packaging, and shipping samples. Other 

procedures or requirements used by Installation subcontmctors must confonn to this SOP. The 

transpor1atlon of samples must protect the Integrity of the sample and pmvent any detrimenlal 

effects from the potentially hazardous nature of the samples. 

Samples coOected at a site are classffied as environmental or hazardous material samples. In 

general. environmental samples are collected from streams. fann ponds. smaU lakes. wells. and 

offsite sols 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 r~"'flS. 

1. . The appropriate Department of Transportation (DOT) or International Air Transport 
Association (lATA) procedures for the transportation of samples must be 
determined. If there is any doubt, a ~mple should be considered hazardous and 
shipped accordingly. 

2. The health and safety of laboratory personnel receiving samples must be protected. 
Special precautions are used at laboratories when samples that are not 
environmental are received . 
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Hazardous materials defined by the transportation regulations contained in 49 CFR (Su_qc:hapter:. C, .. 
. - ..... --- . . . . . ...... - .. ········~ ····---··- ··- ... --- .. ---- .... --- .. ----- .... ------·-·-···---
Part 171) or the current edition of IAT A regulations for dangerous goods (Sections 3 and 4) should 

.. . .. ···-. . . - . . ·-· -- - -- ... -- ·····--.. .. ...... ... .- --·-- ·---- ... ---- ·- .. - ..... -- ----· ----- .. 
be shipped only by the method of transportation s~~i~ __ !f.J .. !.~~s.~_r~~~~.tioos. ___ Ovemight 

. . .. . .. -- ·- -- .... -- ..... -··--·-----.. .-······--· --
shipments by air (Federal Express, for example) are governed by the lATA regulations. -----·· -··--··-·--· ··- -·· ·········--- -··-- --··---·--·-·- . _:....._ __ ____;;__ _____ ...;:,.. __ _ 
Transportation of hazardous materials exdusively by surface route is governed by the requirements 

of 49 CFR. This operating practice ensures compliance with the appropriate regulations and at times 

requires 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. inducting 

discharge. 

This SOP provides general guidance for packaging, marking, labeling, and shlpplng samples of 

environmental and hazardous materials and shoUd not be mJsconstrued as the eq~ent of or 

replacement for the DOT or lATA regulations. When shipping any potentiaUy hazaldous samples. 

_!he DOT regulations (49 CFR 171-178) and lATA reglUtlons must be foil~ This SOP should . .. 

be used In confynctJon wjth not ~TA regulations and advice from the freight canter to ensure -that all regulations governing 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 infonnation on the 

performance of field activities. They should be consulted for specific infonnation on 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 Trtle 

1.1 
1.3 
L4 
1.6 

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

- 3.2.1. -Office 

A Review the FSP or WP and SOPs listed in Section 3.1. 
B. Coocdlnate schedules/actions with the installation staff. 
C. Obtain appropriate permission for property access. 
D. Notify the analytical laboratory of sample types. the number of samples. and the 

approximate arrival date. 
E. Contact the carrier that will transport samples to_ obt.:tin information on regulations 

and specifications. 

3.3.2. Documentation 

A 
8. 

c. 

Obtain a logbook from the QA officer. 
0~ a sufficient number of the appropriate ER Program data collection fonns 
(see INDEX TO SOPs). 
Const.dt 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. 

3.3. Operation 

Procedures for shipping samples under DOT and lATA regulations are provided in Appendixes 5.1 

through 5.4. · The following step-by-step procedure wil ensure that all applicable requirements for 

classifying, packing, maridng, labeling, and documenting samples can be met. 

A Determine the correct technical name or composition of substances that ·might be 
in the samples. ~J<t~~!_!!~~~~mce § fQI'bidden on aircraft. Sect~ 1 
of the.~TA Regulations for Dangerous Goods mptalns a list of the subStciniffiS dial 
·cannot be transported by air. 

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

C. Consult the DOT or lATA references to select the appropriate shipping container 
~n4-packiRg material .... 

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 appropriate advance arrangements with the carrier and obtain current 
information about regulations and specifications that might affect the shipment. 

Mound Pland ER Program SOPs SOP l.S 
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G. Prepare the cargo airbill, complete, and sign the appropriate declarations for 
transporting dangerous goods. 

H. 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 carrier is satisfied that the 
internal packaging meets all applicable regulations. 

I. Ensure that an chain-of-custody procedures 819 obsetved. The copy of the blfl of 
lading fonn will be retained as evidence of the chain-of-custody transfer. 

3.4. Postoperatlon 

3.4.1. Field 

A. 

B. 

When transfening the samples. have the transferee sign and record the date and 
time on the Custody Transfer Record/lab Work Request fonn (see SOP 1.3, 
Sample Control ~ 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 peiSOf1 who takes custody should fill In the 
appropriate section of the Custody Transfer Record/l.Bb Wort< Request fonn. 
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 
fonn. When samples of hazardous materials are shipped to a laboratory. provide 
advance notJce. 

C. Verify that all sample bottles have been correcdy identified and labels include 
necessary Information (for example, location. time. and date). 

3.4.2 Documentation 

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

B. 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 eviqence or that form the basis of analytical test results introduced 
as evidence. Written procedures must be avaUable 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. 

- It is in one's actual possession. 

Mound Pland ER Program SOPs Revisiocl2 
J;onuarv 1993 

SOP l.S 
Page4 1""'\_r. 

• 

• 

• 



• 

• 

• 

- It is in one's view (after being in one's physical possession). 

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

- It Is kept in a secured area that is restricted to only authorized per$0nnel. 

C. Send all packages to the laboratory with the Custody Transfer Record/Lab Wort< 
Request form and other pertinent forms. Retain a oopy of these forms at the origi
nating office (either carbon or photocopy). Register mailed packages with a return 
receipt r,quested. For packages sent by common carrier, retain receipts as part 
of the pennanent chairHJf~ody documentation. Pack samples to eliminate the 
posslblly of breakage during shipment. Seal or lock. the. package so that any 
tarltpering can be readDy detected. 

D. Additional guidelines for chain of custody, a sample of the form. and instructions 
for completing the Custody Transfer Recofdjl.ab Wor1< Request form are included 
in SOP 1.3, Sample Control and Documentation. • 

3.4.3. Office 

A. Deliver original forms and logbooks to the site manager for technical review. 
He/she wll review, sign fonns. 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 sample analyses are dearty understood. 

4. SOURCES 

International PJr Transport Association. 1993. Dangerous Goods Regulations. January 1993. 
Montreal. Quebec, Canada. 

CFR 49. 1985. Code of federal Regulations. Tide 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 lATA 
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APPENDIX 5.1 

ENVIRONMENTAL SAMPLES 

A. Environmental Samples 

Environmentaf Sa.mples which are expected to contain only small quantities of contaminants 

may be shipped as eXcepted quantities under lATA. Excepted quantity limitations are 

defined In Section 2.7 of the lATA Regulations for Dangerous Goods. The following 

procedure for shipping· environmental samples Is based on the samples meeting the lATA 

restrictions. 

B. Packaging 

. 
Before any samples are placed In their final shipping containers, the exterior of the sample 

containers should be wiped dean with a damp doth. Environmental samples must then be 
packaged according to the following procedures. 

1. Place sample container, property labeled and with a chaln~-custody seal on a 

.sealed lid, 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 noncombustible, absorbent cushioning material to 

minimize the possibility of breakage and absorb any materials that may have leaked 

from the sample jars. Vermiculite is recommended. 

4. If there are multiple samples, be sure there is sufficient cushioning material between 
the sample containers (each in its Individual polyethylene bag) to prevent breal<age 

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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• APPENDIX 5.1, Continued 

ENVIRONMENTAL SAMPLES 

-- -- --c. --- Mandng/lilbeling 

• 

• 

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· label for samples shipped 

by air on the outside container (fiberboard box or cooler). No DOT placards or labeling are 

required. Assure that aU sample containent are labeled identically to labels on the shipping 

container. 

D. Shipping Papers 

E. 

No DOT or International AJr Transport Association (lATA) shipping papers are required for 

environmental samples. 

Transpcxtatlon 

There are no DOT or lATA restrictJons on the mode of transportation for environmental 

samples. An overnight carrier is required. 

F. Additional GuideUnes for Water Samples 

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

indude the following activities. 

1. When the samples are placed in the shipping cooler, record the internal 

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 internal 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 Is known or can be accurately ldentifaed, it Is 

packaged, mar1ced, labeled. and shfpped according to the specific Instructions for that 

material described In the Department of T~tion Hazardous Materials Table (49 CFR 

72.101) or the latest editJOO of the International Air Transport Association Dangerous Goods 

Regulations. 

B. Samples of Radioactiw Materials 

Samples contal~ greater than 70 KBqJKg (2000 pOt/g) of any radionuclide are 

• 

considered radioactive materials by DOT (49 CFR 173A03y) and lATA. Section 6. If the •. 
material is transported by air, then the lATA rules must be followed. Otherwise the DOT 

regulations must be followed. \ ~ owJ!...-\ ______:;1l 

If shipping samples by ground, then Table V.1 summarizes the shipping categories and 

·concentration limits for several radionudides commonly encountered during investigations. 

_!he labeling and packaging requirements for these categories are given in 49 CFR 172 

parts 0 and E. _ .. ~ 

:P If shipping radioactive samples by air, then the directions below may be followed. A flow 

~ \. chart. figure 1, describes the process of selecting and shipping containers. · · 

'~ 
1) Decide whether the samples are radioactive. If the activity is less than 2000 pCifg, 

then no special radiological handling is required. If the activity is greater than 2000 

pCIJg, then check 6.0.3 forbidden radioactive 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 
Draft 

~2 

January 1993 

• 

SOPl.S 
Page 8 

• 



• 

• 

• 

APPENDIX 5.2, Continued 

If only one radionuclide is known to be present. then compare the sample activity to a 
_ !11odifie.d Az ~lue. The Ag value for a specific Isotope c:aR-be-found..itl.Table 6 1 B.· in the 
lATA regulations. The A:z value is then moaified t:iy a factor before comparing the value to· 
'lhe sartijAU idiVIiY for classification as an excepted quantity. The factor for soil samples 
is 104 and for water sample ls 1r. For scample. given a soU sample containing AutOnium 
• 237 with an activity of 1 a. an A:z value of soo. and a modification factor of to-a, the 
sample could not be shipped as an excepted quantity. 

1 a < (1o..ll)(soo 01 

1 a< o.s not true. Sample can't be 
shipped as exempt 

If 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. Shipment as excepted quantity 
requires the Inside container to be labeled radioactive and the shipping paper to be madced 
as Indicated In section 6.7 .3.a. 

If ·more than one tadionucl"de ls known to be present In the sample. then the activity of 
each nuclide Is dMded by a ~ A,. value and summed. If the sum Is less than one. 
Chen the sample can be shipped as an excepted quantity. The fonnula for determining 
whether the mixture Is an excepted quandly Is. where 8(1) Is lhe nucOde activity In the 
sample. F Is the 

B(i) 

F(A:z) (i) 

modification factor(10 ... for water or 10..11 for soil). and A:z is the value obtained from Table 
6.1.8. For example. given a sol sample known to contain Barium-133 with an activity of 
0.05 a and iron-55 with an activity of 0.2 a. the calculation to determine whether it ls an 
excepted quantity 

1 > 0.05 + 
(10~(80) 

1 > 0.05 + 
0.08 

1 > 0.625 + 0.2 

1 > 0.825 

0.2 
(10~(1000) 

0.2 
1 

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. 
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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 materiaJ meets the requirements for a Type 
A package. see section 6.2.3. Marking and labeling ~ per 6.3 and 6.4. · 

For example. given a water sample contalnlng only Iron-55 with an actMty of 10 Cl The 
actMty Is compared to the ~ value of 1000 Cl 

B(i} < ~(ij 

10 < 1000 Since 10 is less than 1000. the Type A 
package is acceptable. 

If multiple radlonuclides are present. then the formula: 
B(i) r ___ _ 
~(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, 1 a ·soa sample contains Mercury -197 with an 
actMty of 10 Cl and Az vafue of 200 Cl and Iodine -123 with an actMty of 90 Cl and an Az 
vafue of 100 a. then 

B(i) 

~(ij 

..:..:10~-+...m..... 
200 100 

0.05 + .90 < 1 
0.95 < 1 

< 1 

< 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 scr~ed 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. 
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TABLE V.1 
RADIOACTIVE SAMPLE SHIPMENT REQUIREMENTS 

Radionudide 

Tritium In water 

49-CFR --

Reference 

49 CFR 173.403(y) 

49 CFR 173.423 

49 CFR 173.403(n) 

Plutonlum-238 In sol 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 Qyantity 

<2JJO/l NA 

2pCiflto <1,000 Ci/ 
1 X 105 JJ(:Jfl package. 

1 x 105 pOfl to <1,000 Ci/ 
sx 108 pOfl package 

0.002JJQ/g NA 

O.oo2 JJO/g to <30JJO/ 
0.1 pQfg package 

0.002 JJO/g to 30pCito 
0.1 JJO/g 3,000pCi/ 

package 

<0.002 pCifg NA 

0.002 pC;fg to Unlimited 
300JJ(:J/g 

<0.002 pCifg NA 

0.002 pC;fg to <30pCi/ 
0.1 pCifg pa~ge 

0.002 pCifg to 30 pCi to 
0.1 pCifg 3,000 pCif 

package 

--rhe package refers to the shipment cooler (not the sample jars). 
DOT- U.S. Department of Transportation 
NA - not applicable 
LSA - low-specific activity 
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DOTOass 

Environmental 

UN2910 
(UmJted 
quantity) 

UN2912 
(LSA) 

Environmental 

UN2910 
(limited 
quantity) 

UN2912 
(LSA) 

Environmental 

UN2910 
(Umited 
quantity) 

Environmental 

UN2910 
(Umited 
quantity) 

UN2912 
(LSA) 
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APPENDIX 5.3 
TRANSPORTATION OF UNKNOWN HAZARDOUS MATERIALS BY 49 CFR 

A. Transportation of Unknown Hazardous Materials by 49 CFR 

1. For samples of hazardous substances of unknown content that will be shipped by 
surface carrier under 49 CFR Transportation Regulations. the appropriate 
transportation category Is selected through a process of elimination using the 
Department of Transportation (DOT) Hazardous Materials Oassification system. 
Whfte 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 hierarchy to be considered. · 

2. If radiation SUIVeY Instruments demonstrate (or reasonable probability 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 detals. 

3. If radioactive material Is eliminated, the sample must then be considered to contain 
Polson A materials. DOT defines Polson A as an extremely dangerous. poisonous 
gas or a gas or liquid of the nature that a very smafl amount of gas (or vapor of the 
ltquid) wit be dangerous to life. Most Polson A materials are gases and woUd. not 

· be found 1n glass or d~Dce containers. All samples taken from dosed 
containers do not have to be shipped as Polson As. Based upon lnformatJon 
avaBable, judgment must be made as to whether a sample from a dosed 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 dassificatlons are 
flammable or nonflammable gases. Because an open container Is not expected to 
contain a significant amount of gas, flammable Uquid would be the next applicable 
category. After the categories of radioactive material, Poison A flammable gas. 
and nonflammable gas have been eliminated, the sample can be dassified 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 dassification table. 

B. Shipment of Flammable Uquid by 49 CFR 

The following instructions apply to the shipment of a flammable liquid by rail car. truck, or 
other common carrier. 
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• APPENDIX 5.3, Continued 

1. Collect the sample in a glass or polyethylene container with a metallic. T eflon-Uned 
__________________ screw cap._Jhe-containermay_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 
dean 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 tmce the sample to Its point 
of origin and sample taker, as well as any quality assurance/quality control 
infonnation. 

3. Seal the container and place it in a 2-ml.~ (or lhicker) 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 &ides of the can and bag to prevent breakage and absorb leakage. Pack one 
bag per can. Use dips. 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 fibet1Joard 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 10 gallons. 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 bHI will not 
exceed 1 o gallons. 

C. Shipment by land 

D. 

The following instructions apply for shipment of samples of hazardous material by car or 
truck (not by common carrier). 

1. The above instructions for flammable liquids will apply. 
2. Additionally, sample containers must be fmnly secured so that they will not bounce 

against the sides of the vehicle during transit or in an accident. 
3. Umit shipments to 1000 lbs or less. Under 1000 lbs, there are no placarding 

requirements under 49 CFA 172.504 (c) (1). 

Chain of Custody 

Include the Custody Transfer Record/lab Work Request form (proper1y executed) in the 
outside container. It is also recommended to use chain-of-custody tape over each can lid. 
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APPENDIX 5.3, Continued 

E. Marking and Labeling Samples Classified as Flammable Uquid 

1. Use abbreviations only where specified. 
2.. Peace the information listed below on each paint can. 

labotatory name and address 
Flammable UquJd. N.O.S. UN 1993. The designation N.O.S. means not 
otherwise specified. Use an approved DOT label 

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

F. Shipping Papers for Samples Classified as Flammable liquid 

Shipping papers must be provided for the shipment of an samples (IOCfuding those 
transported by rental. govemment. company, or personal cars). 

G. SIU of Lading/Certification Statement 

Complete the bll of lading arid stgn the certffication statement. If the carrier does not 
· provide 1t. use a standan:llndustry fonn. Provide the lnfonnation listed below in the order 

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

Flammable Uquid, N.O.S. UN 1993 
Umited Quantity (or Ud. Oty.) 
Net weight or net vofume (weight or volume may be abbreviated) just before or 
after the UN or ro number. 
Further description (like laboratory Samotes) is allowed if it does not contradict 
required information. 

H. Transportation 

1. Transport samples of unknown hazardous material that are classified as flammable 
liquid by rented or common carrier truck or ralroad. as appropriate. 

2. Oo not transport by any air transport system. 
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APPENDIX 5.4 
TRANSPORTATION OF UNKNOWN HAZARDOUS MATERIAL BY lATA 

· A. Transportation-· of· Unknown Hazardous -Material -by · International Air·· Transport- ·
Association (lATA) 

B. 

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

Radioactive Materials 
Poison A Materials. 
Flammable Gases 
Nonflammable Gases 

Use of Appendix 5.4 Is inappropriate. when the shipper suspects only ~IC regulated 
contaminants are present In the samples based on site knowledge or field measurements. 
If sufficient lnfonnatlon Is avalable., to suspect only certain contaminants are present at 
concentration greater than permitted by excepted quantities, then the samples must be 
&hipped under the appropriate lATA dasslftcatlon. Section 3, as detennlned by the 
contaminants. If site contaminants are unknown and both site history and field Instruments. 
preclude classifying the samples within one of the specifiC lATA classifications. then the 
samples can be shipped as Oass 9 as described below 

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
fmed screw cap. The container may be no larger than 16 fluid oz. To prevent 
leakage, fil1 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 volatUe organics 
an&lysis 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 shcUd be wiped dean with 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 
identifacatJon 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 . 
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APPENDJX 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 dips, 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 stablity during transport. 
Total sample volume In the picnic cooler or fiberboard box should not exceed 
40 liters. .. ·· 

C. Chain of Custody 

Include the Custody Transfer Record/lab Work Request form (propeny executed) In the 
outside container. It Is also recommended to use chaln-of.custody tape aver each can 
lid. . 

D. Marking and labeling Samples Classified as Other Regulated Substances 

1. Use abbreviations only where specified. 

2. Place the Information fasted below on each paint can. 

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

3. lnfonnation placed on cans should also be placed on at least one side of the 
outside shipping containers. If labelling Is placed on more than one side, it 
must be attached to all visible sides. 

4. Cargo Airaaft Only must be printed on all outside shipping containers. 

5. Print Laboratory Samples and This End Up or This Side Up dearty on top of the 
outside shipping container. Outside containers also must contain the stat~ 
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 (induding those 
transponed by rental, government, company, or personal cars). 

F. Bill of Lading/Certification Statement 

Complete the bill of lading and sign the cenffication 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 
.. aass or Division # 9 
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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 ID number. 
Further-description (like l:aboratorySamples)-is allowed if-it-does not contradict 
required information. 

G. Transportation 

1. Transport samples of unknown hazardous material that are classified as other 
regulated substances by rented or common carrier truck. raifroad. express 
overnight package set'Vices, or other appropriate means. 

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

• 

• 
Mound Pland ER Program SOPs 
D111ft 
c:I'\01<0,,1010'J. 

Revision 2 
January 1993 

• 
SOPl..S 
Page 17 



• 

• 

• 

STANDARD OPERATING PROCEDURE I .6 

GENERAL EQUIPMENT DECONTAMINATION 

I. ·PURPOSE 

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

2. DISCUSSION 

The Field 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. areas where decontamination will be 
performed. and quality assurance proced.ures to verify the effectiveness of the 
decontamination procedures. Decontamination is performed as a quality assurance 
measure and a safety precaution. It prevents cross-contamination among samples 
and helps maintain a clean working environment for the safety of all field 
personnel. 

Decontamination is mainly achieved 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 reused immediately. Steam cleaning should be used 
whenever visible contamination exists or for large machinery/vehicles. 

It is the primary responsibility of the site manager to assure that proper 
decontamination procedures are followed and that all waste materials produced 
are properly stored or disposed of. It is the responsibility of all personnel 
involved with sample collection or decontamination to maintain a clean working 
environment and ensure that contaminants are not negligently introduced into the 
environment. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of SOPs 1.1-1.10 is necessary. These SOPs 
contain information on the performance of field activities. They should be 
consulted 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. 

1.1 

6.4 

Mound Plant ER Program SOPa 

SOP Title 

General Instructions for Field Personnel 

Total Alpha Surface Contamination Measurements 
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. 3.2. Preparation 

3.2.1. Office 

6.11 Beta-Gamma Radiation Measurements Using 
a Geiger-Mueller Detector 

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 S.l. 

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 regulations and specifications. 

J.l.l. Documentation 

A. Obtain a logbook from the QA officer. 

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

3.2.3. Aeld 

A. Assemble containers and equipment for decontamination. 

B. Decontaminate all equipment before usc. 

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 level of 
con tam ina tion. 

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

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

Decontamination Steps 

I. The purpose of the initial step is to remove gross contamination. Remove 
any solid particles from the equipment or material by brushing and then 
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2. 

3. 

4. 

s. 

6. 

7. 

rinsing with available tap water.· For drilling equipment. steam cleaning 
is necessary. 

Wash equipment with a nonphosphate soap or detergent solution. such as 
Alconox®._ 

Rinse with tap water by submerging or spraying. 

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

Rinse thoroughly with distilled water. 

Air dry equipment or rinse with nanograde methanol to expedite drying. 

If radiation screening is required by the FSP or WP,. screen the equipment 
with a radiation detector according to SOP 6.4. Total Alpha Surface 
Contamination Measurements; or SOP 6.12.. Radon-222 Flux Measurements 
Using Charcoal Canisters. If activity above the limits for unrestricted usc 
is detected. repeat steps I -<i. · 

8. Samples of drippings from the last rinse in step S may be collected and 
analyzed to verify the effectiveness or the decontamination procedure. 
This type or sample .is called a dccoatamination blaak. The results of · 
these aaalyscs arc not usually avallable for at least one week after they 
anive in the laboratory. so it is important to do a thorough 
decontamination from the start or the saPtpling activity to minimize the 
potential for a positive .bit in the decontamination drippings. 

3.4. Postoperation 

3.4.1. Field 

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

B. Prepare the decontamination blank sample and transport 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 containers of solutions produced during decontamination in a secure 
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. 
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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 site manager for technical review. 
He/she will review and transmit to the document control officer (copies 
to the files) for eventual delivery to the Department 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 the sample arrives safely 
and instructions for a~a~yses are clearly understood. 

D. After receiving the results of the laboratory analyses~ arrange for the 
disposal of wastes generated during the investigation. 

4. SOURCE 

NIOSa OSH~ USCG and EPA. 198S. •occupational Safety and Health Guidance 
Manual for Hazardous Waste Site Activities.• prepared by the National 
Institute ·cor Occupational Safety and Health (NIOSH). Occupational Safety 
and Health Administration (OSHA), U.S. Coast Guard (USCG), and the 
U.S. Environmental Protection Agency (EPA).'. U.S. Depat"tment of Health 
and Human Services. Public Health Service, Centers for Disease Control, 
NIOSH report. October 1985. Washington, D.C.: U.S. Government Printing 
Office. 

5. APPENDIX 

5.1. Equipment and Supplies Checklist. 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Decontamination sol_utions preselected by the laborator~ 

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

Chemical-free paper towels 

Cleaning brushes 

Clcani~g containers: plastic buckets and galvanized steel 
pans · 

Waste storage containers: drums and plastic bags 

Mound Plaut ER Program SOPa 

Draft 

Reviaion 2 

March HXI2 

SOP 1.6 

Paceli 



• 

• 

STANDARD OPERATING PROCEDURE 1.12 

AIR PARTICULATE_SAMrLING_WITH A REAL.-TJM£ ~£ROSOL MONITOR 

I. PURPOSE 

To describe the- equipmen~ operation. and procedures for collecting real-time air 
particulate data. 

2. DISCUSSION 

The Field 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 Funcdou of RAMs 

Airborne particulate contaminants can present a significant threat to the health and 
safety or workers. Real-time aerosol monitoring (RAM) instruments arc 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 Cog. The real-time data obtained from these instruments arc used to establish 
the level of protection for the health and safety of workers and assist in the 
cstabUshmcnt of po.ssible control measures. The RAM is typically calibrated at the 
factory and rccalibratcd by the manufacturer at least annually. 

The RAM uses a pulsed. gallium arsenide light-emitting diode source. The radiation 
scattered by airborne particles is sensed by a silicon·photovoltaic hybrid detector. The 
instrument continuously senses· the combined scattering from the population of particles 
present within its sensing volume (approximately I cm3) when dimensions arc Jarsc in 
comparison to the average separation between the individual airborne particles. The 
scattering sensing parameters have been designed for preferential response to the range of 
particle size from 0.1 to 10 microns. · ·· 

.. _...J'.fml_R..AMlJc..ad in ... units of mg/m3• In order. to quancify the results. a.pply ...!Ill: ___ _ 
:tppropriate guidelines. and establish action levels. it is necessary to have some knowledge 
of the sample composition and to determine what percent of the total dust seen is 
respirable. In some cases. ir may be necessary to perform continuous air monitoring in 
conjunction with the RAM measurements to help identify contaminant characteristics. In 
terms of dust content. it can be assumed that 100% of the dust produced is silica if 
drilling through sandstone. In areas where the dust produced is from other sources, 
quantitative analysis must be performed to determine the exact content of the dust-
producing media. The analysis should. include the silica conten~ type of silicates 
(crystalline, amorp·hous. 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 are based on the current Threshold Limit Values (TL Vs). 

. • 2.2 Limitations of ),tAMs 

A. RAMs are designed for qualitative analysis. For that reason. they can be used to 
provide only an indication of total particulate concentration unless samples of the 
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r.::c!iurn of int:r:st Clil<:: soil) are taken before the work begins an::t QuJ.:::::~::·.:._. 
~nJ.Iyz:d for cont::u. 

B. C:rtlin models CGCA Model PDM-3 MINIRAM. for e.umple) SJ.tasl y :~: 
reQuirements for intrsnsically safe operation in methane :rnd air mi:<:\!::s 
Consult the _manufacturer's operating manual for usc of these instruments an 
unknown :umosphcrcs when potentially combustible or flammable compoun::ts mJ., 
be pr:s:nt. · 

C. RAMs determine the concentrations of airborne particulates.. bur de not pro••ad: 
information about the h2urdous or toxic nature of airborne particulates. 

D. Over tim:. RAM performance may be affected by the slow buildup of dust in th: 
sensor. Therefore. RAMs must be serviced -and cleaned regularly. 

E. RAMs respond preferentially to a physical particle size of 0.1 to 10 microns. Som: 
fumes m:ty contain puticles smaller than this. 

F. The p:article sate of 0.1 to 10 microns refers to the physical size. as opposed to th: 
urodynamie site. Different aerodynamic sizes may have different degrees of 
tr:l.nsportability and respirability. 

J. PROCEDURE 

l.l. Associated Procedures 

lnformarion that applies to most field activities is provided in SOPs 1.1•1.10. ln :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 informauon 
:1 bout cquapmenr and supplies; sample collection. prcser:vation. packaging. and shippina; 
dc:onrJ.min:arion procedures; and documentation requirements. Procedu!ES. dire:Uy 
:usoc:aated with this SOP ~re liitcd b'eiow. . -~ ·.- . - . . . 

SOP No. SOP Title 

1.1 General Instructions Cor Field Personnel 

---·- ····1.6-·-· Qeaeral Equipment Decontamination 

J.!. Prtparadoll 

J.:.r. ornrr 

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. 

0 Assemble the eQuipment and supplies listed ia Appendix $.1. The purpose of :sn 
offac: anstrumcat checkout is to verify that an instrument will function propcrl) • 
the battcrscs arc serviceable. and the instrument _caa be zeroed and is ready for 
field usc. Ensure the proper operation of the RAM according ro •nstru:uons 
ancludcd aa the operauna manual. logbook. and the steps listed below. 
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-· 1. Check the bauery charge level. If in doubt. charge the bauery 3S described 
in the operating manual. 

_ __ _ _ ~- Open the sensor ch:lmber_ .and v.isually_ examine the sensor. _If. cleaning -is
required. carefully follow the procedures contained in the operating manuaL 

CAUTION: Do not touch the lens 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 manuaL 
procedure m_ust be. performed in an area known to be free of dJISL. 

This 

NOTE: The instruments arc factory calibrated against a filter gravimetric 
reference using a standard test dust (Arizona road dust). If rccalibration of 
·the insuument is desired. consult the manufacturer's operating manual for 
the location of the factory that will perform the calibration. 

-------· -···-$:-,r··thc-RAM is not ready for usc. liutiatc steps to have the malfuacuons 
corrected. obtain a workins replacement. aad repeat the checkout procedures. 

3.2.2. Documentation 

• A. Obtaia a losbook 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 rcplacins the battery pack. and any problems 
durins the instrument checkouL Sign and date the losbook. 

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

D. Consult the ER Prosram data administrator for a current list of information 
manascment codes. location IDs. and sample numbers used in the completion of 
data forms. 

£. Record the initial information on the Real·Time Aerosol Field Monicorins Data 
form (Appendix 5.2). Sec Appendix 5.3 for instructions to complete the form. 

3.2.3. fkJJl 

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

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

3.3. Operation 

3.3.1. Samollnsz 

· For accurate results. follow the instructions contained in the operating manual . 
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A. 

B. 

Position th: instrum:nt n:lr th: :aerosol sour::: and obtain re3dings. 

Position th:: instrument in the worker's bre3thing zone :1nd ott3zn 
l:.:ording to oper:uing instructions. 

C. R::ord d:u:a on the Reaf·Time Aerosol Field Monitoring Oat:a form (A~~:!l.::, 
S.:J b~• following the insrruc:tions in Appendix S.3. 

3.3.2. lnruprcutlpo or BrsulrsiActloa Lr•ds 
.. 

A. Apply the results of the quantitative soil sample analyses to the mg rn· 
conc:enuation obtained using the RAM. Consult the site Health and S:afct)· P!l:: 
for the exac:t haurds and the ac:tion levels. Action levels arc rypiaJI)· 50~ oi 
the threshold limn value (TL V). 

B. Comp:ue the applieable TL Vs to these concentrations. If the esum:at::! 
concentrations arc srearcr than aay or the ·applicable TL Vs. the level oi 
protccrion IDJl.1.t be upsraded to include respiratory prorcctioa. Consult the site 
Hc:allh and Sa!ery Plan Cor current TL Vs of the known hazards and the proper 
respiratory protection. When quantitative eontaminaat results arc not avail:ablc. 
chc TLV for an uparade to respiratory protection specified by the site: Hc:alrh ·:uad 
Safety Plan u 10 mg1ms for total dust coataiaina no asbestos and l.css than JCft-1 
erysllllinc siliea. ·--- ..... _. _________ _ 
Example:: Analysis o( the: soil ar a drUUna she shows a miea content or 7S~ . 
Assuming thu SOCib or the dun is respirable, a RAM readina oC 10 mgtm' would 
result in 3.75 ms/mJ or miea· bein1 inhaled by the workers in that area (O.SO .x 10 

. .x 0.75 • 3.75). The TL V time•weishrcd averasc (TWA) for miea is a 3.0 ms1m'. 
which is less than 3.7.S. Air purifyina respirators with hi&h·effieieney particuJ~t: 
_f!ltcrs_.would have: to be employed. •... ~ 

C. Document all levels or protection in 1he loebook. Record the rime soent in n:h 
level. the. type of respirator in use. the persons involved. and the conccntr:atJons 
of eootaminanu. 

).4. Postopuatloa 

3 .... 1. E.W.d 

A. Turn all switehcs ro the o(( position. 

B Dc:contaminue or elcan the instrument. l( dc:c:ooraminatioo is required. follo\A.
thc procedures speciried an SOP 1.6. General Equipmcac Dccontam•nauon. If 
clcanaoa is required. refer to rhe manufacrurcr•s opcratiDJ manual. 

C. Charac the ioscrumcnr bancrics as specified io the instrumcat manual. 

D If necessary. make sure all sur.vey or samplina locations arc properly staked :1nd 
the locataoo 10 is readily vasiblc on the tocauon stake. 

3.4.!. Docvmtnsatlon 

A. Record any uncompleted work (like a4ditional monitoring) in the loabook. 
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-· 
B. Complete logbook entries. verify the 3ccuracy of entries. :1nd signtiniti:ll :111 

-------·--···-pages:··. ----·----

C:- ·Review-data 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 deHvery to the Department of Energy. 

B. Replace expendable items. Return the RAM ·to the equipment manager :md 
identify any operational problems from previous usc. 

4. SOURCE 

GCA/Environmental Instruments. n.d. •Instruction Manual for Model PDM·3 Miniature 
Real-Time Aerosol Monitor (Miojram): GCA/Environmental Instruments 
publication. Bedford. Massachusetts: MIE Incorporated. 

5. APPENDIXES 

5.1. Equipmeat aad SuppUes CheclcJlst 

• 5.1. Real-Time Aerosol Field Mooltoriac Data .form 

5.3. Data Form Compledoa 

- ------ -· .. ·--··- ... 

•• 
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APPENDIX 5.1 

REAL-TIME AEROSOL MONITOR EQUIPMENT AND SUPPLIES CHECKLIST 

RAM 

Operating manual 

Battery charger· 

Spare battery pack 

• ·-•• <#a 

Jeweler's screwdriver 

Current ACGIH TL V indices 
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APPENDIX 5.: 

REAL-TIME AEROSOL FIELD MONITORING DATA FORM 

ReAL - TlUE AEROSOL FlELD MONITORING DATA 

I f"J.CIUTY CODE LOC [).1.11: 

l.OCCER CODE FlE'.!> REP 

MANUFACT1JRER 

MODEL NO SERIAL NO 

DATE CALIBRATED JCCEPTAHCE CODE 

~E=..!> MEASUREMENTS 

lOCAl10H 10 I ~ ~ J SAMP\£ ! AC1M1Y i CONCa<lRAOON I COUUENT'S OR • - = I ;yp~ I TYOE (m9/ml) DESCRIP110HI ::::. ' . ... . I 

I I I . ' i I -• I 
. ... 

I 

' 
I 

f 

I I 

i I I 

.... -- -·--· ---.. 
I . I I I • . ... 

I I i . . • • 

I ; 

I i 
' 

I I 

I I I I . 
I I I I I . . 
I I I I . ! 

I I I I I 

' 
I I t I . 

ACICIPbHC:C CDDD: ~ W ~T~ It~~~ ......ar'OLIIJtWC 

••• 
~Pl.£ l'tPES : 
A-~ G- CftM ,. - III'[JtSQN,l,L T - .11UE WEJQCliD AYf:'/t.IQ. 

AC'TMTY TYPES: 
1M - ofooloi8IOfT (~) Tit -~ ~notf 

Oft - OftiUJNQ OPOt.\noN 
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APPESDIX 5.3 

DATA FORM COMPLETIO!'i 

t:se a pen with _black ink _thac is noc warer soluble (not a fclt·tip pen). !1-'bk: 2n :n:r~ ::t 
el:h bbnk. Where there is rio data entry. enter UNK for Unknown. SA l:::r S:: 
.-\pplt:3bJ:. or SO for Sot Don:. If 3ny procedure was not performed 35 prcs:nt::. e:': 
tn: rc:uon for the change or omission on the form. To change :tn entr)·. dr:."' l 'i:;.s:: 
lane throush it. add the :orrcct information above it. and inirial the chansc. ' 

REAL·TIME AEROSOL FIELD MONITORING DATA FORM 

I. Facility Code. Five•charactcr code abbreviating the facility name "'"her: 
program activity is being conducted. The first three characters indi~atc tile 
facility. and the remainina two numbers designate the specific site within the 
f:a:ility. 

Log Date. The d2tc rhu information recorded on the form was obtained in 
tnc format DD·Ml'viM·YY (Ol·JAN•&&). 

S. Loner Code. Threc•chuactcr or four-character code identifying the 
company responsible (or collcctina rhe information recorded on the form. 

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

S. Manuracturcr. The name or the company that manufactures &he rc:tl·tim: 
aerosol monnor (RAM) instrument beins used. 

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

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

8. Dare Calibrued. The date when the RAM was calibrated. This data field 
follows lhe same Cormac as the data field Cor los date. -·-· · ··· -··---·- -----·-

9. Aceeptanee Code. Oae-charaeter code assiancd by the site manascr. 

10. Location ID or Oeseriptioa. Four-character eode assiancd seQuentially 10 
each borehole.· ccsr pat. or surface location where physical. chemical. 
~ioloaical. radioloaical. and other meas~~cmca~ •rc . .taken. 

·1·1. Time CHH:MM). The time when a RAM rcadiaa was taken usina the 24·hr 
. c:loc:k in the format o( hours:manuccs (for uamptc. 01:37 for 1:37 AM :tnd 
l9:1l for 7:12 PM). 

I:. Sample Type. The type of sample caken by the RAM. 

T • Timc•weiahtcd avc:raac (TWA) 
Ci • Cirab sample 
A • Area sample 
P • Personal sample 
0 · Other (specify) 
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APPENDIX 5.3. Continued 

J 3. Activity ·Type:- A two-chilfactcr code describing ·the mode -of -invesrig:uion 
that is being monitored. Acceptable codes arc included at the bottom of the 
field form. 

· 14. Concentration (mgtm3). The units in which the RAM reads. 
-···--ot-herwise-specified in the FSP or WP. the units mg/m3 will be used. 

IS. Comments. Any additional information • 
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SfANDARD OPERATING PROCEDURE 1.15 

GUIDE TO MANAGEMENT OF INVESTIGATION-DERIVED MATERIAL 

I. PURPOSE 

The purpose of this standard operating procedure (SOP) is to provide general guidance and specific 
procedures for the management of investigation-derived material (IDM) at the U.S. Department of 
Energy's (DOE) Mound Plant in Ohio. This SOP dcsaibes the procedures used by the Environmental 
Restoration (ER) Program tcdtnical assistance contractors for the sampling of IDM. and provides 

. guidance on the sampling and disposition of IDM. A discussion on material segregation and drum reuse 
is also included. Other procedures or requirements used by instaUation subcontractors must conform 
to this SOP. The disposal of hazMdous. radioactive. or mixcd.IDM i-. covered under separate policies 
and procedures. 

2. DISCUSSION 

In general. "IDM i'i material derived from environmental site iam:stigation act.ivities such as soil boring 
procedures. well construct.ion and installation. 4lquifcr testing. water quality sampling of wells. and 
decontamination of sampling and drilling equipment (riosatc). These materials arc potentially subject 
to v.s.rious regulations g<M:Illing storage and disposal Mound Plant is a CERCLA Site. thcrcCorc, 
applicable or relevant and appropriate requirements (ARARs) must be followed. Also. the response 
is required to comply with the substantM: requirements for permits, but is not required to obtain 
permits. f"agurc I is a decision tree illustrating the management of IDM. 

2.1. Sampling and Staging 

The IDM is sampled for analytical testing and placed in labeled drums. Drums conl4tining solid 10M, 
such as soil, arc staged at the original sampling site, if possible., or moved to the Central Staging Area. 
All drums containing liquid IDM, such as purge Welter, arc moved to the Central Staging Area.- The 
containcri7.cd IDM is held until results of the analytical testing are used to cl:.assify the IDM and 
determine what actions· are to be followed. 

2.2. <..1a...sific:atioa Criteria 

IDM can be classified as hazardous. radioactive, mixed, solid, or clean. depending on iL" characteristics. 
Each ~-tass is maAaged differently. Solid IDM that is not classified as hazardous, radioad.ive., or mixed 
hv the CERa.A. RCRA. and DOE criteria described below ic; handled as solid wa.'\le in acetlrdana: 
~th State of Ohio Environmental Protection Agency (OEPA) regulation..._ 

Ha7.ardous IDM is material exhibiting the characteristics of ignitahility, corrosivity, reactivity, or toxicity 
as specified in 40 CFR 261, Subp:.trt C. or mixtures of JDM and hazardou." wa.-.tcs specifically li.o;tcd in 
40 CFR 261, Subpart 0. 

Radioactive JDM is material containing concentrations of plutonium-238 and thorium-232 greater than 
25 picoCurics per gram (pCi/g} and 5 pCi/g. rc.<;pcctivcly. 

Mixed IDM is material that meets the definition of both hazacdous and radioactive IDM . 

SoliJ JDM is material that cannot he classified as hazardous, radioactive, nr mixed, yet exhibits 
conccntr:ttions of identified potential chemical contaminants above background level<;. 

Clean IDM is material which contains identified potential chemical contaminants at concentrations less 
than background levels. 
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2.3. Actions 

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

IDM dassifaed as dean may be moved to Mound Plant's IDM Area, yet to be approved and constructed. 
10M 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 currently (February 1993) only limited altematM:s for mixed waste. 
so it would be held until alternatives could be evaluated as directed hy CERCLA. 

3. PROCEDURES 

J.l. Associated Procedures · 

Before every operation, SOPs .J.l through 1.10 must be reviewed. These SOPs contain information on 
the performance of field activities. They should be coasulted for spccifac information on equipment and 
supplies, decontamination procedures, and documentation requirements. Procedures directly associated 
with this SOP arc listed below. 

SOP No. SOP Title 

1.1 General Instructions for Field Personnel 

1.3 Sample Control and Documentation 

1.5 Guide to the Handling, Packaging and Shipping af Samp1C5 

J .6 General Equipment Decontamination 

J~ Preparation 

3~1. Office 

A · Review the Work Plan ur Sampling and Analysis Plan. and SOPs li.'ilcd in sub5cction 3.1. 

B. Coordinate 5Chcdulcs/actions with the in.'ilallation staff. 

C. Obtain appropriate pcrmi.,.sion for property acccs.'\. 

D. Determine that a sufficie~t number of drums and labeling matcrialc; arc available for the 
10M. 

3.2.2. Documentation 

A. Obtain a logbook from th·c OA tlfficcr. 

B. Obtain a sufficient number of the appropriate ER Program data collection forms . 
Consult Mound Plant OU-9 Quality Assurance Project Plan (OAPP) Tahle of Contents 
(DOE 1992). 

C. Consult the ER Program data administrator for a current list of information 
man~gement codes, location IDs, and sample numbers used in the compiction of data 
forms and drum labels. 

• 



3.3. Operation 

The following step-by-step procedure will ensure that all agreed-to practices are followed m the 
management of the IDM. 

3.3.1. Drum Labeline 

Drums will be marked with waterproof labels with the following information: 

• date material was placed in the dcum; 

• source location lD (release site/well number (for dccon water)); 

• medium (soi~ water, or personal protcd.ive equipment); 

. • statement to the effcc:t: ··fnvcstigation-dcrivcd material from CERCLA RifFS; Cor more 
information contact subcontractor manager (name. phone number), EG&G Operable U.nit 
·Manager (name. phone number), or Monte Williams (x 4543)•; 

• FIDLER saeening value; 

• head space analysis value. if applicable; and 

• sample numbers 

3.3.2. Soil 

A. Samples of soil cuttings will be alllcctcd at the work :.de. analy.t.cd Cur radioactivity, and 
transmiued to the laboratory for <.."ERCIA- and RCRA-type analysc.'i. 

B. Remaining soil that is not sampled will be placed in labeled, UflCn-top (removable lid), 
metal drums and held at either the original sampling site, if possible. or moved to the 
Central Staging Area. currently the Waste Oil Drumficld. 

C. Drum groups within the staging area will be placed on wooden pallets and covered with 
larps to prevent weathering of the drums and protect label integrity. 

D. A sign posted within the staging area will identify the drums as •(nvc.'itigation-Dcrivcd 
Material· and will include the same information dc.«rihcd in Section 3.3.1. 

E. After receiving analytical rcsulL'\ from the laburatory. the IDM will be classified 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. ha7.ardous, or ra<.lioactive, it will be disposed of or 
treated at an appropriate disposal or treatment facility. Mixed waste will llC held for 
further evaluation of alternatives. 

G. Solid waste, other than soils. generated by the technical assistance contractor and 
subcontractor(s) (e.g .. wipes. protective clothing that is not L'iA, visqueen, garbage) will 
be segregated and placed in a dumpster for off-~itc Jisposal. 

H. Bulk (large piece.'>) of asphalt or demolition materi;o.l generated by hrc.aking through 
;1avement will be segregated and disposed of separately in an approved on-site area. 

• 
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3.3.3. \Vater 

A. Samples of water produced at the work site will be collected, analyzed for radioactivity, 
_and transmitted to_theJaboratory- for CERCI.A analyses. 

B. The remaining water that is not sampled will be placed in labeled, dosed-top (non
removable lid), polyethylene drums and held at the Central Staging Area, currently the 
Waste Oil Drumfield. 

C. Drum groups wiD be placed on wooden pallets and covered with tarps to prevent 
weathering of the drums and protect label integrity. 

D. A sign posted within each staging area wiD identify the drums as •JnYCStigation-Derived 
Materiar and will include the same information described in Section 33.1. 

E. AflCI' rcccMng analytical results from the laboratory, the IDM wiU be dassifaed as 
nonhazardous. hazardous. radioactM:, or mixed in accordance with OEPA regulations 
and RCRA. CEROA. and DOE aitcria. 

F. If the water is nonhazardous. the remedial project manager at DAO will submit a letter 
to lhe OEPA water quality branch indica«ing that lhe IDM walCI' wiU be added to 
normal Mound Plant disdwgc and wiU be in compliance with NPDES limits. Aaal)'tical 
rcsullS wiU be included in IJle submissioa. A ~py of this letter wiU be submilled to U.S. 
EPA by DAO. Upon approval from OEPA, the water wiU then be discharged through 
Mound Plant NPDES Outfall 001 and clirccted off site to the Great Miami River. DAO 
wiD simultaneously notify U.S. EPA of the intent to di.darge. 

G. If the water is determined to be hazardous or radioactive. it will be di.c;poscd of or 
treated at an appropriate disposal or treatment facility. Mixed wa.'"'-e will be held for 
further evaluation of alternatives. 

H. Liquid waste generated by the technical assistance contractor and subcontractor(s} (e.g., 
motor oil. additives, detergent mlutions) will be segregated and di.c;poscd of or recycled 
separately at an appropriate facility. 

3.1.4. Central St;aging Area 

A. TI1e Central Staging Area i.c; currently the Waste Oil Drumfidd. It will he used for: 

B. 

• purge water from wells; 

• ~nil that cannot he stored :At the work site because it hinders Mound Plant 
upcr:~tions: and 

• soil from areas off the site (e.g., the Miami-Eric C:.lnal). 

TI1e Waste Oil Drumficld will be used immediately with the knowledge that it is a 
potential release site and remedial activities arc in progress. Surface and subsurface 
samples obtained from the Waste Oil Drumficld will he analy;.cd for radioactivity and 
submitted to the laboratory for CERCI.A analyses. 
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C. After results of surface and subsurface sampling and analysis are available, assuming 
that no remediation is required, the Waste Oil Drumfield will become a semi-permanent 
staging area for CERCLA wastes. It will be fenced and locked, with ER Program 
(EG&G and its contractors) to relain control of the area. It is presumed that at the 
conclusion of the ER Program, the area may need to be sampled again to verify that it 
was n~ contaminated by spills. 

3.3.5. Waste Segreention 

A. Waste Segregation wiU occur at a Central Staging Area. Drums presumed to conlain 
radioactive soil (e.g.; from Miami-Erie Canal) will be labeled as such and wiD be kept 
in a separate zone away from those presumed to contain hazardous wa."i.lc. This is to 
prevent the accidenlal creation of mixed waste. 

B. When information is ~vailable indicating the nature oC the conc.cnts., containers may be 
stored separately from other aoncompatible materials whlc:h may interact with tbe waste 
in a hazardous manner. 

3.3.6. Dmm D;stabnse 

A database 'Will be created and maiataiacd to track the drums and their contents for the duration of 
time that they contain lDM~ The database will contain information dcscnOcd in Section 3.3.1 and· 
indude a timcline documenting waste management procedures. 

3.3.7. Dmm Reuse 

A. Empty drums used to move solid, nonhazardous 10M to an off-site bndfiU will be 
rinsed of visible solid residue. Rinsate from these drums will be handled in the same 
manner as the purge W>dtCr as described in section 3.3.3. Empty drums used for 
nonhazardou.o; liquid 10M that has been disposed of into NPOES Outfall 001 arc not 
cxpcct.cd to contain solid residue and will not be rinsed. When these procedures arc 
completed, empty drums may then be reused for subsequent IDM generated by the ER 
Program (it is assumed that drums will be reused only within the ER Program). 

B. Drums that previously held low-specific activity (LSA) waste and have been emptied into 
l.SA containers will be marked and retained only for radioactive soil that i.-. unlikely to 
be hazardous. 

C. (( is assumed that drums containing 10M that i'i dt:tcrmincd lo he ha7.ardnus will he 
U.'\cd to transport the waste off site. 

3.4. Post Oper.alion 

3.4.1. Document:~tion 

Complete logbook entries. verify the accuracy of entries, and .sign/initial aU pages. 

3..4.2. 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 offitcr 
(copies to the files) for eventual delivery to the DOE. 

• 
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STANDARD OPERATING PROCEDURE l.I 

_ GJj:~f;RAL INSTRUCriONS FOR FIELD PERSONNEL 

I. PURPOSE 

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

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about 
procedures and equipment for ·a. given operation. Refer to the FSP or WP for the type of 
samples, measurements. 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 field personnel at remedial investigations. These 
instructions will ensure that field personnel take the proper precautions to understand the 
site. the objective and the schedule for the field program. their authority, and their 
responsibilities 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 installatio~ development. and sampling; operation 
of sampling equipment; 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 

Before every operation. a review of this SOP and SOPs 1.3-1.10 is required. In addition. a 
review of associated SOPs for each task is necessary. The associated SOPs arc listed in 
Section 3.1 of each task SOP. Constant review of the SOPs will ensure that the work 
performed in the field is legally defensible, well documented, and cost-effective. The 
decontamination procedures are important for protecting the health and safety of 
workers. and to minimize the risk of cross-contamination among samples. 

3.2. Preparation 

3.2.1. Office 

A. Personnel should review the FSP or WP and associated documentation for a 
specific operation and obtain all information related to the purpose and intent of 
the field program. This may include (but is not limited to) the docuntents listed 
below. 
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L 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 area 

4. Site maps 

S. Area maps 

6. Access agreements 

7. The subcontractor's work plan 

8. Data collection for~ and equipment checklists 

9. Associated SOPs 

B. Field personnel are expected to maintain a good working relationship with the 
client., community. and subcontractors. With this in mind, field personnel should 
contact installation staff., members of the community (in coordination with 
installation stafO. and subcontractors before work. is initiated. During the initial 
contact., permission to enter private property or security areas should be obtained. 

• 

C. Obtain and test aU equipment needed for the task.. See checklist in Appendix S.l. • 

D. Most sample analyses must be performed within a stringent time period. In 
addition, laboratories arc vulnerable to heavy overloads. Contact the laboratory 
before sampling activities begin to ensure that the personnel arc aware of specific 
requirements for analyses and can complete the work. quickly and efficiently. 

E. Delays at the freight office can be eliminated by contacting the carrier before 
arrival with a shipment. The carrier can supply information on regulations and 
specifications for shipping, the address of the nearest delivery office. and the 
time of the next freight pickup in the area. 

3.2.2. Documentation 

A. Obtain a logbook and ER Program data collection forms. All measurements, 
observations. and instrument readings 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 each blank. Where there is 
no data entry, enter UNK for Unknown, NA for 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 field 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 (e.g .• tearing out pages) or data collection forms in any 
manner. 
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B. The information management codes and sample identification numbers used m 
data entry are assigned by the data administrator. The data administrator 
directly 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 each time a 
new list is produced. 

C. 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 phone numbers. 
Arrangements for renting field vehicles should be made at this time. 

3.2.3. Field 

A. Check the condition and operation of all supplies and equipment at the site. 
Perform calibration checks specified in operators' manuals or appropriate SOPs. 

B: Establish decontamination zones and barricades to public access. 

3.3. Operation 

A. The field personnel monitor and provide technical direction for the field wor~ 
log samples. take measurements. and sometimes pack and ship samples as required. 

B. Under direction of the site manager, field personnel 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-either. .a Soil Sample Identification Label or a Water Sample 
Identification Label. SOP 1.3, Sample Control and Documentation, contains 
copies of these forms and instructions for completing the forms. 

C. Additional duties that the field penonnel may perform are described below. 

I. Keep a logbook to record information concerning equipment. personnel, site 
visitors, and activities (start and stop times. supplies used. footage 
drilled/installed. and site observations). as well as weather or site conditions 
affecting the activities. The field personnel should note all relevant 
instructions and information and document that proper QA/QC protocols 
have been followed. All information pertaining to a field activity should be 
entered in a bound book with consecutively numbered pages (see SOP 1.3. 
Sample Control and Documentation. for instructions on keeping the logbook). 
Subcontractors should sign/initial the daily log. thereby certifying that the 
account records agree with their estimates. 

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

3. Observe that the subcontractor complies with the FSP or WP and all applica
ble permits and licenses. 
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4. Complete all data collection forms according to applicable 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 
immedia!ely 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 be initiated 
withQut the approval of the site manager. 

3.4. Postoperatioo 

3.4.1. Field 

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

B. 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 borehole abandonment). 

C. 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 
(Jagging 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. 

D. Shipping samples is the last task in most field operations. 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, is a summary of Department of 
Transportation regulations pertaining to the transport of hazardous substances 
most commonly sampled in the field. 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 properly labeled. 

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 need to verify instrument readings at 
different times of the year) .. 
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C. Complete logbook entries, verify the accuracy of entries. and sign/initial all 
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 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. 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 tbc analytical laboratory to ensure tbat samples arrived safely and 
instructions for sample analyses arc clearly understood. 

4. SOURCES 

None . 

S. APPENDIX 

5.1. Equipment and Supplies Checklist 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Overshoes 

Work gloves (2 pairs) 

Acid (10% HCL) bottle 

Clipboard case 

Strapping tape 
.. 

Pin hammer· 

Tape measure (tenths) 

Protractor 

Hat 

First aid kit 

Sun screen 

Thermoluminescent dosimeter (TLD) 

Safety shoes/boots 

Ziplock bags 

Preprinted labels 

Distilled (organic-free) water 

Methanol (Nanograde) 

Freight forms 

Telephone directories 

Chain-of-custody forms 

Hard hat 

Pieces of wood (2 inches x 2 inches x 8 inches) to indicate 
core loss intervals 
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APPENDIX 5.1. continued 

EQUIPMENT AND SUPPLIES CHECKLIST 

-stamped. address-ed envelopes--(large and regular-sizes) 

_ 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 

Alpha meter 

Safety glasses 

Kitchen screen (determine lithology) 

Ice chest 

Bound logbook 

Data collection forms 
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• STANDARD OPERATING PROCEDURE 1.3 

• 

SAMPLE CONTROL AND DOCUMENTATION 

1. PURPOSE 

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

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 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 control 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 field. Accountable documents 
include logboo~ 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 
several logbooks: for example, there may be a separate logbook for field activities. one 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 
field activity must be entered into a logbook. A record of uncompleted work is kept in a 
logbook. All project logbooks are turned over to the document control officer at the end 
of each work period and to a central file at the end of the field activity. 

All logbooks are 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 line thrQugh the 
entry, 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 entry, that person dates and 
signs the entry. Blank (skipped) pages in the log-book should be marked so that no 
additional entries can be made on it. 

Record all information pertinent to the sampling actrvuy (for example, date, site, ID 
number. and location) in the logbook. Note the field conditions. weather conditions. and 
any unusual circumstances. Notes should be as descriptive and inclusive as possible. A 
person reading the entries should be able to reconstruct the sampling situation from the 
recorded information. Language should be objective. factual. and free of personal 
feelings and inappropriate terminology. 
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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 field activities. They should be consulted 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 Field Personnel-

1.4 Sample Containers and Preservation 

1.5 Guide to the Handling, Packaging, and Shipping of 
Samples 

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. 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 o.n 
regulations and specifications. 

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 the appropriate ER Program data collection 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 the completion of 
data forms. 
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• 3.1.3. Field 

Field preparation requires organizing sample bottles. sample labels. and documentation in 
an orderly, systematic manner that promotes consistency and traceability of all data. 
-Appropriate items should be completed before .. a sample is collected. __ _ 

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

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

C. Complete initial information required on data collection forms. 

3.3. Operation 

3.3.1. Logbook 

Enter all information pertinent to a field activity in a bound logbook with consecutively 
numbered pages. Enter information that docs not require data entry into the logbook. If 
not included on a data eollcction form, entries in the logbook should include ~t least the 
information listed below • 

• Date and time of entry 

Purpose of sampling 

Name and address of field contact 

Site identification 

Type of process producing waste (if known) 

Type of sample (soil. water. sediment. etc.) 

Sample identifier and size of sample taken 

Type of analysis requested 

Description of sampling point or location number 

Date and time for collection of sample 

Collector's sample identification number(s) and/or name 

References of the sampling site (like maps or photographs) 

Field observations and sampling locations 

Associated field measurements 

Method of sample collection, preservation techniques/reagents used. and any 
deviations or anomalies noted 
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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 method for immiscible layers 

Sample distribution and transporter 

Climatic conditions including air temp 

Internal temperature of field and shipping container 

Because sampling situations vary widely, make notes as descriptive and inclusive as pos
sible. A person reading the entries should be able to reconstruct the sampling situation 
from the recorded information. Usc language that is objective. factual. and free of 
personal feelings 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 entry. 
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 record of the field worker's observations. They 
can be significant during future inspections. informal meetings. and hearings. A pho
tograph must be documented to be a valid representation of an existing situation. For 
each photograph taken. record the items listed below in the logbook and on the back of 
each processed photograph. · 

Date and time 

Signature of photographer 

Name and identification number of site 

Type of camera. lens. f -stop. shutter speed. and film used 

General direction faced 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 jeopardize its value as legal 
evidence. so limit comments to the photograph's location. Photographs should be taken 
with a perspective similar to that afforded by the naked eye. Telephoto or wide-angle 
shots cannot be used in enforcement proceedings. 
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• 3.3.3. Sample Labels 

• 

• 

Use soil and water sample identification labels to tag or label sample containers. Seal 
each sample immediately after it is collected and labeled with waterproof black ink. 
Label tags may be -filled--out before collection .. to __ minimize the handling pf _tl!~_s_ample 
containers. Appendix 5.1. Soil Sample and Water Sample Identification Labels. provides 
examples 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 etching tool to mark sample containers in the field. rather than 
immediately applying a sample label or tag. This avoids possible label contamination 
problems and subsequent decontamination 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. sample containers. The containers must be dry enough for 
gummed labels to be securely attached. 

3.3.4. Sample Collection and Inventory 

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 I.S. Guide to the Handling. 
Packaging. and Shipping of Samples. Complete data collection forms at the time the 
sample is collected and have the sample collcctor(s) sign or in~tial them. Include the date 
and time. On liquid containers. mark the liquid level with waterproof black ink. This 
requirement is not necessary for co~pletely filled volatile organics analysis (VOA) septum 
vials. If the volume received 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 are 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 possession and handling_ of the 
sample from the moment of its collection through analysis and introduction as 
evidence. A sample is in someone's custody when one of the criteria listed below 
has been satisfied. 

L 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 
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B. 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 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. To reduce the number of custody records, minimize the number of cus
todians in the chain of possession. 

The field custodian is responsible for properly packaging and dispatching samples 
to the appropriate laboratory. This responsibility includes filling out. dating, and 
signing the appropriate portion of the Custody Transfer Record/Lab Work 
Request form. The chain-of -custody form is then placed in a sealed plastic ·bag 
and taped to the inside of the cooler lid, where it is immediatel}(.visible when the 
cooler is opened. Signed· and dated chain-of -custody seals are also placed on the 
sample container lids 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 release 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 leaks. For water samples in 4L amber 

• 

glass containers, the samples will be wrapped in ··bubble wrap• to prevent •. _ 
breakage. Ice or blue ice is used to maintain sample temperatures at 4 ·c. If 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 temperatures 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 (either 
carbon or photocopy). Register mailed packa,ges 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. Seal the cooler with chain-of-custody seals so that any tampering can 
be readily detected. SOP I.S, Guide to the Handling, Packaging, and Shipping or 
Samples, describes these procedures in detail. 

3.4. Postoperation 

3.4.1. Field 

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

B. Cross-check filled sample bottles in possession against those recorded in the 
logbook. Maintain custody of filled sample bottles by keeping them in actual 
possession. within view, locked or sealed up to prevent tampering, or bringing 
them into a secure area. 

C. Prepare samples for transport according to SOP L3. Sample Control and 
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP 1.5. Guide 
to Handling, Packaging. and Shipping of Samples. 
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APPENDIX 5.1 

SOIL SAMPLE AND WATER SAMPLE IDENTIFICATION LABELS 

SOIL SAMPLE IDENTIFICATION LABEL 

FACILITY COD~----LOCA TION ID------

SAMPl.E ID LOG DATE-------

LAB CODE LOG TIME -------

SAMPLER OGGE.R COOE -----
SAMPLE DEPTH INTERVAL FROM DATUM 

BEGINNING DEPTH (FT FROM DATUMJ ------

ENDING DEPTH tFT FROM DATUM)-------

ANALYSIS REQUESTED-------------

COMMENTS------------------------------

SSL-112 

WATER SAMPLE IDENTIFICA'nON LABEL 

•ACOI.rnQXK_;. ___ ..a.•~QC<::AA''nOIIIO•-----

...ec:oac ______ .. oo,.... ------

~----------------~·COO£---------
-t'SCS~OIA:S'Ili!D·------------

-·-""00otol~..OO·----:.._------
~ .. ,s _____________ _ 

WSL-133 

SOP 1..1 

P-eel 



3.4.2. Documeotatloo 

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

B. Complete logbook entries, verify the accuracy of entries, and sign/initial and date 
·au 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 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. 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 analydcaJ laboratory to ensure that samples anived safely and 
instructions for sample analyses arc clearly understood. 

4. SOURCE 

EPA.· 1986. •RCRA Ground-water Monitoring Technical Enforcement Guidance 
Document.• U.S. Environmental. Protection Agency document. Washington. D.C.: 
U.S. Government Printing Octicc. 

5. APPENDIXES 
. 

5.1. Soli Sample and Water Sample ldeadficatioa X.bek 

5.2. Custody Transfer Reconl/Lab Work Request Form 

5.3. Data Form Completion 
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APPENDIX 5.3 

DATA FORM COMPLETION 

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 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 field. To change an 
entry, draw a single line through it. add the correct information above it, and initial the 
change. 

SOIL SAMPLE IDENTIFICATION LABEL 

I. Facility Code. Five-character code abbreviating the facility nam~ 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 ensure that data collected retains 
uniqueness from other data collected at the same location 10. 

3. Lab Code. Three-character code identifying the company responsible Cor 
performing the analysis of water, soil, biota, a11d air samples. 

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

S. Location ID. .Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological. and radiological samples 
are collected, and/or other measurements are taken. 

6. Log Date. The date the information recorded 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 four-character code identifying the 
company responsible for collecting 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 feet and tenths of feet. 

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

I 0. Analysis Requested. Type of analysis requested. 

I I. Comments. Any additional information. 
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• APPENDIX 5.3, Continued 

WATER SAMPLE IDENTIFICATION LABEL FORM 

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 the specific site within the 
facility. 

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

3. Lab Code. Three.-character code identifying the laboratory responsible for 
performing the analysis. 

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

5. Location ID. Four.-character code assigned sequentially to each borehol~ test 
pit. or surface location where chemical. biological. and radiological samples 
arc collected. and/or other measurements are taken. 

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

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

• 

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

9. Analysis Requested. Type of analysis requested from the laboratory. 

I 0. Preservation Method. Type of preservative used. 

11. Comments. Any additional information . 
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CUSTODY TRANSFER/LAB WORK REQUEST FORM 

·I. Received By. Completed by lab. 

2. Date. Completed by Jab. 

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. 

7. RFW Contact. Laboratory contacL 

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

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

10. Sample No. Completed by laboratory. 

II. Client ID No. Three-part identifier consisting of facility code. location ID • 
and sample ID and separated by dashes (for example. KCPOI-01-01 and 
PXT02-Q002-QOOJ). Sec the ER Program data administrator for conventions 
to identify field quality control samples. 

12. Description. Any descriptive information about the sample. 

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

14. Date Ccltected. Date the sample was collected in the format DD-MMM-YY 
(01-JAI'· .;8). 

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

16. Analysis Requested. The type of analysis reQuested for each sample. The 
column heading indicating the type. 

PCB=Polychorinated Biphenyl 

HE=High Explosive 

HSL=Hazardous Substance List 

EPTOX=Extraction Procedure Toxicity 

VOA=Volatile Organic Analysis 

Mound Plant ER Program SOPe 

Draft 
Revieion 1 

March 1992 

SOP 1.3 

Page 12 

••• 

• 



• 

• 

• 

APPENDIX 5.3, Concluded 

CUSTODY TRANSFER/LAB WORK REQUEST FORM 

BNA=Base Neurral Acid 

TCLD=Toxic Characterization Leach Procedure 

PEST =Pesticides 

MAJ=Major Cation/ Anion 

17. Matrix. Valid matrix codes. 

J 8. Special Instructions. Any special instructions. 

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

20. Relinquished By. Signature of person sending samples. 

21. Received By. Person or (shipping company) who received samples. 

22. Date. Date sample is sent. 

23. Time. Time sample is sent . 
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• APPENDIX 5.3, Concluded 

• 

• 

CUSTODY TRANSFER/LAB WORK REQUEST FORM 

-~ 

BNA=Base Neutral Acid 

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 selected items 
of the shipment. 

20. Relinquished By. Signature of person sending samples. 

21. Received By. Person or (shipping company) who received samples. 

22. Date. Date sample is sent . 

23. Time. Time sample is sent . 
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1. PURPOSE 

STANDARD OPERATING PROCEDURE 1.4 

SAMPLE CONTAINERS AND PRESERVATION 

To provide guidance in the selection of suitable containers for samp(es. container deaning, required 

sample volumes, sample collection. holding times, and the recommended preservation techniques 

for water, wastes, sediments, sludges and soil samp(es. 

· 2. GENERAL DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides lnfonnatlon about the scope and detals 

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. CollectJon and measurement of samples and the documentation of data will be perfonned 

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 tor organic compounds to prevent the introduction of extraneous organic compounds. 

such as those that might be leached tram plastic containers. The rigid plastic screw caps for the 

bottles must be Teflon lined 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 sa~Nlie 

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 activi1ies. 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. 
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SOP No. 

1.3 
1.5 
1.6 
2.8 

3.2. Preparation 

3.2.1. Office 

SOP Title 

Sample Control and Documentation 
Guide to the Handling, Packaging, and Shipping of Samples 
General Equipment Decontamination 
Sampling for Volatile Organics 

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. Ensure the proper 
o~ration 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 logbook from the OA officer. 

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

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

D. 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. · ·· 

3.2.3. 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. Calculations should be made to determine the number and type of containers required 

for the sampling effort. including extra bottles for contingencies. 
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Procurement of containers should be initiated as early as possible to avoid unavailability and 

shipping delays and to satisfy deaning requirements. Obtain the required number of sample bottles 

induded in the FSP or WP of a type consistent with recommendations in EPA~0/4-79~20 (EPA 
--- - ---

1979). Sample containers can usually be obtained directly from the laboratory performing the 

analyses. 

A Container Type 

B. 

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). Confinn the container 
requirements with the analytical laboratory and the FSP or WP. 

2. Calculate the number of each type of container required by including 
duplicates and blanks with the number of investigative samples specified 
In the FSP or WP. Also include extra bottles for contingencies. 

Container aeaning 

Containers certified as being precleaned to EPA specifacations will be obtained from 
the manufacturer through the laboratory. If certified containers are not obtained, 
follow the procedures ouUined below to wash containers and caps. The person 
washing containers must wear gloves. 

1: Inorganic and general parameters 

2. 

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

b. Rinse three times with tap water. 

c. Rinse three times with ASTM Type I 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 untH sealed. 

Trace metals 

For certain parameters. a special deaning procedure is needed to avoid 
adsorption or contamination resulting from interaction with container walls. 
These procedures are outlined below . 

a. Wash containers, closures, and Teflon liners in hot tap water with 
laboratory-grade, nonphosphate detergent 

b. Rinse three times with tap water. 
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c. Rinse one time with 1:1 nitric acid. 

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

e. Air dry in a contaminant-free environment. 

f. Place liners in dosures · and place dosures on containers. 
Containers should not be removed from the preparation room untH 
sealed. 

3. Extractable Organics 

a. Wash glass botUes. Teflon liners. and caps with hot tap water 
using laboratory~rade, nonphosphate detergent. 

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

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

d. Oven dry botdes.liner. and caps to 10S0- 1~ for one hour. 

e. Rinse with pesticid~rade hexane or pesticid~rade methylene 
chi pride. 

f. Oven dry botdes. liner, and caps to 10S0- 1~ for one hour. 

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

h. Store in a contaminant-free area. 

4. VolatHe Organics Samples Containers 

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

b. Rinse three times with tap water. 

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

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

e. Allow vial, caps. septa. and liners to cool to room temperature in 
· an endosed 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. 
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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. - ---- . --

b. The sample bottles can be wrapped with aluminum foil. before 
sterilization. Remove the protective wrapping after the sample is 
taken to facilitate deaning the bottle before shipment to the 
analytical laboratory. 

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

3.2.4. Sample Volume 

The volume of sample collected should be sufficient to perform aD the required analyses plus an 

additional amount to provide for any quality control needs, split samples. or repeat examination. 

The volumes fasted 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. aoo/or 

Field Sampling Plan. The laboratory receiving the sample should be consulted for specific volume 

requirements, aoo these should 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) aoo International Air Transport Association (lATA) 

regulations limit the size of a sample container to 16 oz if the contents may include hazardous 

materials. In this case, two 500-ml or four 250-ml containers woutd be required to ship a one-liter 

fluid sample. See SOP 1.5, Guide to the Haooling, Packaging, and Shipping of samples for 

additional infonnation. 

3.2.5. 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 andfor Field Sampling Plan will take 

precedence over Appendixes 5.2 through 5.7. Materials commonly needed for sample preservation 

are listed below. 

1. Small bottles of pelletized NaOH 
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2. Ascorbic acid crystals 

3. Le<~;d acetate paper and pH paper 

4. Calibrated sampling scoops 

5. Reagent~rade acids (HNO_,. Ha, and ~OJ in Safe-Kate bottles 

6. Calibrated dispenser bottfes (0.5 to 2 ml) for acids. 

3.2.6. Field 

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

and packaging containers. should be stored In a facility that can be locked or guarded. The storage 

facBity 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 SoDsjWastes Sample Collection 

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

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

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

3. Oean the exterior of the bottle with a wipe moistened with deionized water, 
followed by a wipe moistened with methanol. When appropriate. 
implem~nt SOP 1.6. General Equipment Decontamination. Attach a 
completed sample label (according to SOP 1 .3, Sample Control and 
Documentation) and cover with dear 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 
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6. 

7. 

8. 

temperature with frozen packaged ice (for example, Blue Ice) or ice cubes 
sealed in two plastic bags. Avoid freezing the sample by packing to 
prevent contact between the coolant and the sample container. 

If samples are not delivered to the laboratory -on a dally 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 exlreme 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 fiJied 
with deionized, distilled water and used as a temperature blank for the 
cooler. The analyticallaborataty will use this temperature blank to record 
the temperature at the time of sample receipt The temperature should be 
4 °C :t: 2°C or as Specified in the OAPP. 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 laboratory. 
Recom 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 uanster form. 

B. Water Sample Collection 

NOTE: All individuals in the sampling area must wear gloves appropriate to their 
tasks. Only the persons collecting samples and fiJiing 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 Kit for 
residuaJ 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 (tor example, 
Na2S20 3 to organic samples) . 
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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 collecting VOAs, follow SOP 2.8, Sampling for Volatile 
Organics. 

1) Volatile organics 

2) Extractable organics 

3) Dissolved metals 

4) Total metals 

5) Cat_ions 

6) Anions 

7) Radionudides 

3. Do not fatter 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 using 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 
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3.4. 1. Field 

A .. _Store u_nuse<!. clean ~mple bottles in a clean environment for later use. 

B. aean aci_d dispensers and store them dry for the next field operation. 

C. Ensure that aiJ equipment Is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

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

E. Make sure all wells are labeled, sampling locations are properly .staked, and the 
location ID Is readDy visible on the guard pipe or location stake. 

F. Prepare samples· for transport accon:iing 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 deanup procedures and any uncompleted work (like site restoration 
or uncompleted sampling) in the logbook. 

B. Complete logbook entries, verify the accuracy of entries, and sign{anitial 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 offacer (copies 
to the fDes) for eventual delivery to the Depanment 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 repon 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 

Kane. Nic. and Peter Kear1. 1985. ·procedures for the Collection and Preservation of Groundwater and 
Surlace Water Samples and for the Installation of Monitoring Wells: Second Edition: U.S. 
Oepanment of Energy repon GJ jTMC..Q8. Technical Measurements Center. Grand Junction Project 
Office. Grand Junction. Colorado. 
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EPA 1979. ·Handbook tor Analytical Quality Control in Water and Wastewater: U.S. Environmental 
Protection Agency report EPA-600/4-79~19. 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 report EPA-600/4-82~29. Washington, D.C.: U.S. Government 
Printing Offace. 

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

EPA. 1983. ·M~nual of Groundwater Quality Sampling Procedures: U.S. Environmental Protection 
Agency report EPA/600/2-81-160. Washington. D.C.: U.S. Government Printing Offica. 

EPA. 1984. -rest Methods for Evaluation of Solid Waste: 2d ed. U.S. Environmental Protection 
Agency report EPA-SW-846. Was~ington, D.C.: U.S. Government Printing Office. 

EPA. 1985. "'Practical Guide for Groundwater Sampling. • U.S. Environmental Protection Agency report 
EPA/f1Xl/2-a5/104. Washington. D.C.: U.S. Government Printing Office. 

EPA. 1986. "'RCRA Groundwater Monitoring Technical Enforcement Guidance Document• U.S. 
Environmental Protection Agency document OSWER-9950.1. Washington. D.C.: U.S. Govemment 
Printing Office. 

5. APPENDIXES 

5.1. Equipment and Supplies 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 

5.4. Analysis Plan for Soil/Sediment Samples 

5.5. Sample Containers for Waste 

5.6. Containers for Aqueous Waste Samples 

5.7. Analysis Plan for Soii/SedimentjWaste Samples 
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APPENDIX 5.1 
EQUIPMENT AND SUPPUES CHECKUST 

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

__ Amber glass vials with Teflon septa (40-rnl) 

__ Blue Ice or equivalent 

250-mL sterile bottle 

Cardboard boxes 

Insulated coolers 

__ Ballpoint pen (permanent black ink) 

__ Felt-tip marker pen (pennanent black ink) 

__ Heavy-duty poly bags and ties 

__ Strapping tape 

__ WidfH110uth polyethylene 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 

Para film 

__ Ascorbic acid crystals 

__ Disposable surgical gloves (latex, PVC. other suitable plastic. or rubber) 

__ NaOH pellets 

__ Disposable wipes 

Methanol and deionized water in Teflon wash bottles 
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APPENDIX 5.1, Continued 

EQUIPMENT AND SUPPUES CHECKUST 

__ Padding for packaging of samples 

Concentrated HN03 , ~so~. and Ha 

New or deaned polyethylene narrow-mouth botUes 
-- (1.0 liter, 500 ml, 125 ml, and 60 mL) 
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RECOMMENDATION FOR SAMPUNG AND PRESERVATION OF 
WATER SAMPLES ACCORDING TO MEASUREMEN'r'' 

Volume --

Requirement 
Measurement fmU 

Physical Properties 

Color 50 

Conductance 100 

Haldness 100 

Odor 200 

pH 25 

Residue 
Filterable 1000 

Nonfiltefable 1000 

Total 100 

Volatile 100 

Seuteable Matter 1000 

Temperature 1000 

T urbld"rty 100 

~ 

Dissolved 1000 

Total 1000 

Owomlum .. 200 

NOUIId Plant ER Program 501"5 
Draft Final 
\...v'\Af"\.,.,f\14 tul/1"fifn 

Qon1ainer' 

P.G 

P.G 

P.G 

-Gonly 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

Revision 4 
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Preservative~~ 

Cooi4•C 

Cool ••c 
HN~topH<2 

Cooi4•C 

None Required 

eoor••c 
Cooi4•C 

Cooi4•C 

Cooi4•C 

Coof4•C 

None Required 

Coof4•C 

Filtef aMite 
H~topH<2 

~topH<2 

Cooi4•C 

Holding 

~· 

48 Hrs. 

28 Days 

6Mos. 

24 Hrs. 

Malyze 
lmmecfl&tefy 

70ays 

70ays 

7Days 

70ays 

48 Hra.. 

Analyze 
Immediately 

48 Hrs. 

6Mos.• 
6Mos. 

6Mos. 

24 Hrs. 
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APPENDIX 5.2, Continued 
RECOMMENDATION FOR SAMPUNG AND PRESERVATION OF 

WATER SAMPLES ACCORDING TO MEASUREMENTm 

Volume 
Requirement 

Measurement (ml) 

Men:wy 
OissoNed 100 

Total 100 

tnomanics, Nonmetallics 

Acicflty 100 

Allcallnlty 200 

~ 100 

CatioM 1.000 

Oalollde 50 

0\lorine 200 

Cyanides 1500 

Auoride 500 

locflde 100 

Nitrogen 

Ammonia 500 

t<;eldahl, Total 500 

Nitrate Plus Nitrite 500 

Nitrate. 100 

Nitrite 150 

MOU1Id Plant ER Program SOP5 
Draft Fmal 

Container Preservative,_. 

P,G Filter 
~topH<2 

P,G HN~topH<2 

P,G Cooi4•C 

P,G Cooi4•C 

P,G None Requited 

p ~topH<2 

P,G None Required 

P,G None Requited 

P,G NaOH to pH> 12 
eoor.c•c 

P.G Cooi4•C 

P,G Cooi4•C 

P,G Cooi4•C 
H~ .. topH<2 

P,G Cooi4•C 
HzSQ .. to pH<2 

P,G Cooi4•C 
HzSQ .. to pH<2 

P,G Cooi4•C 

P,G Cooi4•C 

Holding 
l!m.!. 

28 Days from date 
of collection 

28 Days 

14 Days 

14 Days 

28 Days 

28 Days 

28 Days 

Analyze 
Immediately 

14 Days from date 
of coiJeclion 

28 Days 

24Hra. 

28 Days 

28 Days 

28 Days 

48 Hra. 

48 Hrs.. 
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APPENDIX 5.2, Continued 
RECOMMENDATION FOR SAMPUNG AND PRESERVATION OF 

WATER SAMPLES ACCORDING TO MEASUREMENr11 

Volume--
Requirement 

Measurement (mU 

Dissolved Oxygen 
Probe 300 

Wmkter 300 

Phosphofus 
Orthophosphate, 
Dissolwd 50 

~ 50 

Total. 50 
Dissolwed 

Total sao 

SUicia 50 

Sulfate 50 

Sulfide 50 

Sulfite 50 

Organics 

BOD 1000 

COD 50 

Oil &Grease 1000 

Mowd Plaat Ell Program SOPs 
Draft Final 

ContaJM~ 

G bottle and top 

G bottle and top 
and store in dat1< 

P,G 

P,G 

P,G 

P.G 

Ponly 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 
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Holding 
PresefV8tive~ Time• 

None Required Analyze 
lmmecf~ately 

Fix onsite 8 Houts 

Filter onsite 48 Hrs. 
Cooi4•C 

Cooi4•C 280ays 
H,$04 to pH<2 

Alter on a1te 24 Hra. 
Cooi4•C 

H,S0. to pH<2 

Cooi4•C 280ays 
H,S04 to pH<2 

Cooi4•C 28Days 

Cooi4•C 28 Days 

Cooi4•C 70ays 
add 2m liter 
zinc acetate plus 
NaOHtopH >9 

None Required Analyze 
Immediately 

Cooi4•C 48 Hra. 

Cooi4•C 28 Days 
H,S04 to pH<2 

Cooi4•C 28 Days 
H,$04 to pH<2 
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APPENDIX 5.2, Continued 
RECOMMENDATION FOR SAMPUNG AND PRESERVATION OF 

WATER SAMPLES ACCORDING TO MEASUREMENr11 

Volume 
Requirement 

Measurement (ml} ('.ontainer 

Total Organic 250 AmberG. 
Carbon T eflon.fioed 

c:ap; no headspace 

PhenoOca 500 Gonly 

Oyanide 1000 P,G 

Colifonn. Fecal and 250 P,G 
Total 

01 and Grease 1000 G 

Phenols 1000 G, TefloMned 
Cap 

Total Organic Halogen 80 G. T eftofHined 
and Putgeable ammatics ~septum 

Purgeable atOmatiCS 80 G. TefloMned 
septum 

Acetonitrile and 80 G. TefloMned cap 
ktylonltriJe 

Acrolein and 
actylonJttile 1000 G. Teflon. 

lined septum 

Semivolatile 2000 AmbefG, 
Organic Compounds TeflorH"cned c:ap 

Phenols 1000 G. Teflo!l-
lined cap 

Mouod Plaat ER Program SOPs 
n-~-t F.n.a1 

Presetvativeu 

Cooi4•C 
H,SO. to pH<2 

Cooi4•C 
H,SO. to pH<2 

Cooi4•C 
40% NaOHto pH>12. 
0.6 g Ncofbic kitd7 

Cooi4•C 
Sterile 

Cooi4•C 
~.topH<2 

Cooi4•C 

Cooi4•C 
().0()8Y. Na~. 

HOtopH<2 

Cooi4•C 
o~~a~· 
HOtopH<2 

Cooi4•C 

Cooi4•C 
().0()8Y. Na-PA. 
HOtopH<2 

Cooi4•C 

Cooi4•C 
O.oos<Ko Na~ • 

Holding 

~· 
280ays 

28 Days 

14 Days from date 
of collection 

61-h.. 

280ays 

70aysuntil 
uttaction: 
40 Days after 

. extraction 

7Days 

14Days 

70ays 

140ays 

14 Days 

70ays 

14 Days 

7 Days until 
extraction; 40 days 
after eX1rae:tion 

7 days until 
extraction; 40 
days after 
extraction 
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• APPENDIX 5.2, Continued 
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RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 
WATER SAMPLES ACCORDING TO MEASUREMENr11 

---- Volume -
Requirement 

Measurement {ml} 

Benzincfines 1000 

Phthalate esters 1000 

1000 

Nitroaromatic& Md 1000 
lsophotone 

Polynuclear anxnatic 1000 
hydrocatbons 

Haloethera 1000 

Olloctnated 1000 
hydrocarbons 

1000-

1000 

Mouad Plaat ER. Program 501'5 
DraftF'anal 
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Qontainer2 

G. Teflon-
lined cap 

G. Teflon-
lined cap 

G. Teflon-
lined cap 

G. Teflon-
&ned cap 

G. Teflon-
inedcap 

G, Teflon-
lined cap 

G. Teflon-
lined~ 

G. Teflon. 
lined cap 

Amber G. Teflon-
lined cap 

f!:eseN3tiYe~ 

Cooi4•C 
O.ocmb~• 

Cooi4•C 
0.008'r. ta.~. 

Cooi4•C 
store In dade 
o.ooa~tu~· 

Cool .c•c 

Cooi4•C 

Cooi4•C 

Cool .c•c 

Cooi4°C 

Cool4•c 

Holding 
Time5 

7 Days until 
extraction; 40 
days after 
extraction 

7 Days until 
extraction; 40 
days after 
extraction 

70aysuntil 
extniCtion; 40 
days after 
extraction 

7daya until 
exll'ac:6on; 40 
days after 
extraction 

7days until 
ex1raelion: 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

. 7 days until 
extraction: 40 
days after 
extraction 

7 days until 
extraction; 40 
dayaafter 
extraction 

7daysuntil 
eactraction; 30 days 
after~ 
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APPENDIX 5.2, Continued 
RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 

WATER SAMPLES ACCORDING TO MEASUREME~11 

Volume 
Requirement Holding 

Measurement (mY Container2 PresefVStive~· Time• 

Pesticides Tests 

PesticidesJPCBs 2000 Amber G. Teflon- Cooi4°C 7 day.o from date of 
lined c:ap collection untal exttac-

tion: <CO days after 
extraction 

Ra<r10!2glcal Tests 

.Alpha, beta and 1000 P.G HN0:. to pH<2 6mos. 
radium 

Tritium 250 G None None 

Gamma Spectromefly 1000 p HN0:. to pH<2 None 

Isotopic Plutonium 1000 p HNO,topH<2 NoM 

IsotOpic Thorium 1000 p HN0:. to pH<2 None 

~Uranium 500 p HN0.r to pH<2 6mo&. 

Sr.m 1000 p HN~topH<2 6mos. 

Radium-22:6 1000 p ~topH<2 None 

Americlurn-241 1000 p ~topH<2 None 

'More specifiC Instructions fot peservation and ampfing ate found with each ptocedure described in this manual. A 
general cf&SaiiSion about ampling water and industrial wastewatec may be found as ASTM, Part 31. p. 72-82 (1976) 
Me1hod 0-3370. 
~ (P) « Glas (G). For metals, polyethylene with a polypfopylene cap (no &net) Is pndetred. 
~ preservation should be petformed Immediately upon sample collection. For composite samples. each 
aliquot should be presefWd at the time of colleCtion. 'When use of an automa1ed sample makes It impossible to 
prese.w each aliquot. then samples may.be .,...serwd by keeping cool at .rc until compositing and sample splitting 
ia completed. 
~of presetved and unpreserved amples must comply with SOP 1.5, Guide to the Handling, Packaging, and 
Shipping of Samples. 
~ should be analyzed as soon as possible after c:ollection. The times listed ate the maldrnum times that sam
plea may be held befoN analysis and s1111 considered vafld. Sample$ may be held for longer periods only H the 
pennitted, or monitoring laboratory, has data on file to show U\at the spedfac types of samples under study ate stable 
for the longer time and has received a variance from the regional administrator. Some samples may not be stable fot 
a ahorter time, H knowledge exists to show It ia necessary to maintain sample stabif'cty. 
-should only be used In the pesence of NSidual chlorine. 
'Maximum hold"&ng time Is 24 houri when sulfide Is present. Optionally, an samples may be tested with lead acetate 
paper before the pH adjustment In order to determine if sulfide Is present. If sufflde is present, it can be remowd 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. 
-s&mples should be filtered Immediately onsite before adcfmg preservative for dissolved metals. 
~ samples from nonchlotinated drinking water supplies, concentrated H~. should be added to lower sample pH 
to less than 2. The sample should be analyzed within 14 days. 
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• APPENDIX 5.3 

• 

• 

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
DETECTION MONITORING• 

Parameter 

pH 

Specifec 
conductance 

TOC 

TOX 

6lodde 

Rn 
Manganese 
Sodium 

Phenols 

Sulfate 

At8enlc 
Barium 
Cadmium 
Ovomlum 
Lead 
Mercury 
Selenium 
SiiYet 

Recommended 
Comalnet" 

T,P,G 

T,P,G 

G. amber, T .fined 
cap• 

G. amber. T~ 
septa or caps 

T.P~G 

T,P 

G 

T. P,G 

T. p 

G. Amber 

Maximum 
tfo!dina Time 

lncfecators of Groundwater Contamination« 

Field determined None 

field determine None 

Cooi4•C 28days 
HCI to pH<2 

Cool ••c. add 7days. 
1.1M IOdium 
sulfate 

Gnxmdwatet Ouaf!JX OWaeteristlcs 

Cooi4•C 28days 

Field addlfted &months to.,... <2 with ~ 

Cool .c•ctHzSO. to pH <2 

Cooi4•C 28days 

~A Interim Orinki!!!J Water 0\araeteristics 

Total Metals &months 
Reid ac:K.Iifted to 
pH<2with~ 

OissoiYed Metals 
1. Field filtration 28days 

(0.45 miaon) 
2. kicflfy to pH <2 6 months 

with HNQ, 

Minimum Volume 
Required fot Analysis 

25ml 

100ml 

4x 15ml 

4x 15ml 

sonll. 

200ml 

28 days 500 ml 

SOml 

1000mL 

1000mL 

SOP lA 
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APPENDIX 5.3. Continued 

SAMPUNG AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
DETECTION MONITORING• 

Recommended Maximum Minimum Volume 
f!rametet Comalne,. Preservative HokfiooJjme 6eguifed fot Analy$is 

Auol1de T, p Cool.c•c 28~ 300ml 

HJttate/ T,P,G COol.c•Cj 14~ 100QmL 
Nttlte H,SO,. to pH <2 

Endrin T,G Cooi4•C 7days 2000ml 
Lindane 
MethoJlydllor 
Toxaphene 
2.40 
2..C.STP Sllvn 

Radium P,G Field addlfted to &months 1 gallon 
GrolaAipha pH<2-"h~ 
Grou&eta 

Colifotm fP, G (sterilized) Cool..e•c 6boun 200mL 
bacteria 

Other G!pundwater Qwacteristics of lnternt 

P,G Cooi<~~•C. NaOH to 14 days from date SOOmL 
pH :> 12. o.6 g of colledion 
ascod)ic ac:ic:f4.e 

Oil and Gonly Cool 4•C H,SO .. to 28days 100mL 
Grease pH<2 

Semlvolatile, T.G Cooi4•C 7 days from date of 60ml 
notWOia!lle colection.until .xnc. 
organics tioR; .co day$ tD 

analysis 

Volatiles G. T.fmed Cool 4•C 7days 60ml 
Cooi4•Cand 14days 
HOtopH<2 

•References: 
Test Methods for Evaluation Solid Waste- Physical/Chemical Methods. SW-84§ (2nd edition, 1982). 
Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020. 
Standard Methods for 1he Examination of Water and wastewater, 16th edition (1985). 
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·-· APPENDIX 5.3, Continued 

• 

• 

SAMPUNG AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
DETECTION MONITORING• 

.. Container Types: 
P = Piastic (polyethylene) 
G =Glass 
T = Auorocarbon resins (PTFE, Teflon, FEP and PFA) 
PP = Polypropylene 

ceased on the requirements for detection monitoring ( 265.93), the CNmer/operator must collect a 
sufliclent volume of groundwater to allow for the analysis of four separate replicates. 

ctshlpplng containers (cooRng cheSt with Ice or Ice pack) shoUd be certified as to the 4#C 
temperature at the tfme of sample placement Into these containers. Preservation d samples 
requires that the temperature of coftected 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 
container at the time of shipping and Ice the samples to maintain a cOol temperature during 
shipment. MaxJmum.mlnlmum thermometers can be placed Into the shlpp1ng chest to record 
temperature history. ChatiHlf-custodyforms will Include the temperature Jn the container at the tJme 
of shipment and delivery at the laboratory In addition to In-transit (maximum) temperature. If 
avaDable. . 

-oo not allow any headspace In the container. 

\Jse ascorbic acid only In the presence of oxidizing agents. 

8Maximum holding time is 24 hours when sulfide is present Optionally, all samples may be tested 
with lead acetate paper before the pH adjustment In order to determine If sutrlde is present. If 
sulfide Is present. It can be removed by addition of cadmium nitrate powder until a negative spot 
test is obtained. The sample Is fDtered and then NaOH is added to pH 12. 
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APPENDIX 5.4 

ANALYSIS PLAN FOR SOIL/SEDIMENT SAMPLES 

Sample 
&J!M!• Container 

Volatile Organics <CO-ml vial (2) 
w/f~ned 
silicon fUbbef 
septum 

Semlvolatile AmberG. 
Organic Compounds TeflofHined cap 

Pesticide /PCB AmberG. 
TefloMined cap 

Tocal Organic Carbon 1mb« G. 
TeflocHined cap 

Soil pH p 

&plosives AmberG. 
Tefton.&ned cap 

TAL Inorganic' p 

Non-TAL Metals P. G. 1 L 

Reactivity AmberG 

Chloride p 

Auoride p 

SuHate p 

Nitrate-Nitrite p 

Cy.anide p 

Hexavalent Ovomium G. 1 L 

Rac:fiOioaical 

Tritium G 

Gamma Spectrometry p 

tsotopic Plutonium p 

tsotopic Thorium p 

tsotopic Uranium p 

Sr-90 p 

Mouod Plant ER. Program SOPs 
Draft F"mal 
U<Y"\ • .. •~n.t>u 08116 m 

Sample 
Volume {g) 

5 

100 

100 

so 

50 

100 

100 

200 

100 

50 

100 

100 

100 

100 

250 

750 

750 

750 

750 

750 

Revision 4 
Mardi 1993 

Preservations 

Coot .c•c 

Coot<e•C 

Coot .c•c 

Coot .c•c 

Coot .c•c 

Cooi4•C 

Cooi4•C 

Cool .c•c 

Cool .c•c 

Cool.c•c 

Cool .c•c 

Cooi4•C 

Cooi4•C 

eoot.c•c 

Coot .c•c 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Holding 
Tcme(daysl 

14 from date of 
of collection 

14/4f¥ 

14/«< 

28days 

<C8 hrs 

7¢ 

180 
Meft:ufy • 28 days 
from date of collection 

180 

N/A 

28 days 

28days 

28 days 

28 days 

14 days 

1 

None 

None 

None 

None 

None 

None 
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•• APPENDIX 5.4, Continued 

ANALYSIS PLAN FOR SOIL/SEDIMENT SAMPLES 

• 

Ge9technieal 

Cation Exchange 
. Capacity 

Grain Size Distribution 

SpecifiC Gravity 

Hydraulic Conductivity 

Relative Density 

Maximum Density 

Moisture Content 

Sample 
Container 

p 

p 

p 

p 

p 

p 

p 

p 

p 

Sample
Volume (g) 

1Q9 

50 lbs. 

50 lbs. 

50 lbs. 

so11s• 

solbs• 

sao 

sao 

100 

--- Holding 
Preservations Tune(davs) 

Cooi4•C N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

Cooi4•C 7days 
lbtigtd 

Cooi4•C 7days 

N/A N/A. 

1Jncludes lithium. molybdenum.bilmulh. and tin. which .,.. non-J!b metals. but.,.. analyzed using the aame methods. 
aexu.ct within 7 days fcorn date of colledion; analysis wiUiin 40 days of •xhdion. 
asou/sediments will be leached .tth lAbcntory FUgent water (20 g 808 to 50 mL watef) and water extract analyzed ualng 
pocedcn In "'Me1hods few Owmical Malysia of watet and wasca: 1983; EPA fiiXJ/4-7fUYJIJ. 
~/sediment will be leached with Laboratoty Reagent Water CS g 808 and 100 mLof water) by lhaJdng for 2 hours. and the water 
exhctfifteNd and Mlsequently enalyzed. This lain accon:Sance with method 3128 In Standatd Methods for Examination ofw.t.r 
and Wastewater, 16th &fltion. 
'Extract within 7 days from date of c:ollec:tion; analysis within 30 days of extraction. 
-shelby tubes of suffiCient volume may be used to c:o11ect samples for these analysis. 
-The FSP 01 WP wiD defme fhe actual suite of parameters to be analyzed for specifiC samples. The QAPP will define the actual 
methodology for analyses. 

• 
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APPENDIX 5.5 

SAMPLE CONTAINERS FOR WASTE 

Recommended 
Waste Type Container 

Photosensitive Amber HOPE« 
wastea amber glass 
1000or caps with Teflon 
2000 m liter Cinets for glass 

bottles 

Pesticide Wide-mouth 
hydrocatbon bocosilicate 
~ed glau botlles 
~ 1000 or 2000 ml 
~ 
distillatea 

Oil wastes HOPE bottles 
wlc:MmcMh 
1000 or 2000 ml 

Sarong ailed or HOPE botlle. 
1\ydfOftuodc widemcMh 
acid 1000ml 

Aqueous wastes- 8ofosilicate 
ctwacteriza- glass bottles 
tion of otganics 1000 or 2000 mL 

Sortds (sludge. a-oz. wldHnouth 
soils. and Granularl glass botlle 

Nouod Plallt ER Program SOPs 
f\rnft Final 

~ 

LPE caps foe HOPE 
bottles; Bakefrte 

Bakelite caps with 
Teflon &ner 

LPEcaps 

LPEcaps 

c.ps with Teflon 
inet 

Bakerrte caps with 
T et1on linen 

R.evisioa 4 
March 1993 

Analysis 

Waste chatacter-
lzation per 
..a CfR.Patt 261 

Waste ctwacter-
lzation per 
..a CfR.Palt 261 

Waste ctwacter-
lza1ion per 
.co CfR.Palt 261 

Watte c:hatacter-
lza1ion per 
.co CfR.Patt 261 

Waste character-
lza1ion per 
.co CFR-Patt 261 

Waste ctwacter-
lzation per 
..a CfR.Patt 261 
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•• APPENDIX 5.6 

CONTAINERS FOR AQUEOUS WASTE SAMPLES 

Sample -

~· Container 
TCL Volatile 40mL¥ial(2) 

TCL Semlvolatlle AmbetG.1L 

Sample 

~ 
.coml 

1L 

Preservation' 
HCI 

pH<2wfth HO 
Cooi4•C 

-· Holdir:~g_ 
Time(days) 
14ftom date 
of collection 
7/4¢ 

TCL PestiddefPCS AmbetG.1l 1L 
TAL~ P,G. 1L 1L 

Cooi4•C 
pH<2.w~• 

7/4¢ 
180 
(Metcury. 
28 days from date 
of collection) 

Non-TAL Metals P,G. 1l 1 L pH<2.wfHNC)a• 180 
Cyanide P,G. 1l O.S L pH>12,wJNaOH 14 from date 

of collection 
ptf' P,G N/A None Reid Meas.. 
Sp. Conductivity' P,G N/A None Reid Meas.. 
Tempefatlna P.G N/A None Field Mea. 
Oiss. ~ G N/A None Field Meas.. 
TDS P,G 1L 0.1 L Cooi4•C 7 
TSS P.G 1L 0.1 L Cooi4•C 7 
Total Phosphate P,G. 1l 1 l Cooi.C•C. pH<~ 28 
Chloride, Sulfate P,G. 1L 1 L Cooi.C•C 28 
CubondejBicalbonate• P.G. 1L 1l Oooi4•C 14 
Ntna . P.G.1l 1 L Ooolot•C 2 

.a-xava~en~ Owomlurn P.G. 1L 1 L Oooi4•C 2 

~Onium. Mal)<bdenum. and Strant1um. which.,. non-TAL met111. but.,. Mllyzed Ullng the same methods. 
Sfield Measutements.,.. collected at time of sampling. 
~ ... repcxted .. catbonate and~ alkdnlty. 
~ days from date of collection 10 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 pceseMltives added 
10 the filtrate as apec:ifted.. 
7AII samples wm be kept at ..-c after anival at the labofatmy. 
-n. FSP OC' WP Wl11 def.ne the actual suite of patameters to be analyzed for specifiC samples . 

• 
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APPENDIX 5.7 

ANALYSIS PLAN FOR SOIL/SEDIMENT /WASTE SAMPLES" 

Sample Sample 

~- Container Volume (g) Preservations 
TQ. Volatile co ml vial (2) s Cooi4•C 

TQ. Semlvolatile AmberG.1 L 10-30 Cooi4•C 
TQ. Pesticide /PCB AmbetG.1 L 10-30 Cooi4•C 
TAL hxganlc1 P.G, 1 L 200 Coot••c 
Non-TAL Metals P,G,1l 200 Cooi4•C 

TQ.P AmberG 100 Cooi4•C 
Q1loride G,1 L4 20 Cooi4•C 
Sulfale G.1 L4 20 Cooi4•C 
Nitnlta G. 1 L4 20 Cooi4•C 
Cyanide G.1 L 200 Cooi4•C 
Heavalent Qvomlum G.1 L5 200 Cooi4•C 

mi Cesium, Molybdenum. and Sttontium. which .,.. non-TAL metals. 
ae.nct within 7 daya from date of collecCion; analylia within 40 daya of utraction. 

Holding 
Tune(days) 
14 ftomdate 
of collection 
7/4fiJ 
7/4fiJ 
180 
180 
(Mercwy-
28 days,fnxn datAl 
of collection) 

14daya 
28 
28 
28 
12 
1 

~fsediments -at be leached with laboc'atoly cugent water C20 a soli to so m liter wdec'J and watM extract aMiped using 
Nferencec:l pn»cedure. Pwocedute refenmce: MeChods tor Olenllc* Analysis of Water and Wastes. 1983; EPA G00/4-78420. 
'Soll/aediment .a! be leached with a.bcnloly rugent watet CS a soli and 100m 11tet of water) by shaldnQ for 2 hcMn. 1he water 
extract Is tilteNd and subsequently aMJyad. This lain ~with method 31281n &andald Methods for Examination of 
Water and Wastewater, 15th Ed"rtion. 
"the FSP or WP Sampling Plans wm defme the actual suite of parameters to be anal)l%ed for specific samples. 
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• APPENDIX 5. 7, Continued 

ANALYSIS PLAN FOR SOIL/SEDIMENT /WASTE SAMPLES 

--Method References 

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

Ref. 2. Method 8240 - -rest Methods for Evaluating Solid Wastes,· Office of Solid Waste and Emergency 
Response, Washington, DC 20460, Revised September 1986. 

Ref. 3. Method 8270 - -rest 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. . .net. 7. Method 1310- -rest Methods for Evaluating Solid Wastes,· Office of Solid Waste and Emergency 
Response, Washington, DC 20460. Revised September 1986. . 

• 
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•• S. The abandonment of any boring should follow any appropriate state regu!ations 
and be approved before any casing removal or sealing/backfilling. Seal borings 
by grouting from the bottom of the boring or well to the ground surface. This 
can be accomplished by placing a tremie pipe at the 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 lbs of commercial bentonite and approximately 
7.5 gallons of water added for every 94-lb 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. 
Methods other than those described here may be implemented as dictated by 
appropriate state or local agencies. Do not use any grout additives except the 4% 
bentonite. 

T. Safety equipment should ~·specified by the site health and safety officer. In all 
cases. the minimum physical protection worn by drilling personnel should include 
a hard hat. safety glasses, gloves. steel-toed leather boots. and hearing protection. 

3.4. Postoperatioa 

3.4.1. fkht 

• 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 borehole locations arc properly staked and the location ID is 
readily visible on the location stake. 

D. Have the driller approve and initial the report of progress :u the end of each 
operating day. 

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 completeness. 

D. If required by local or state law. file well-installation reports. 

E. After a land survey. verify that the drilling permit describes the site location 
accurately. If necessary. modify and resubmit the permit. 

Mound Plant ER Program SOPe 
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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 controJ officer 
(copies to the files) for eventual delivery to the Department 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. If samples have been collected for analysis. contact the laboratory to ensure that 
samples arrived safely and instructions for sample analyses arc clearly 
understood. 

D. If drilling wastes were store~ determine the appropriate disposal (based on 
laboratory analysis) of the soils from the borings.. 

4. SOURCES 

Barcelona. 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-
IS/104. Washington., D.C.: U.S. Government Printing Office. 

. .. 
DOE. 1985. •Field Technical Reprcscntaive ManuaL• 2d cd. U.S. Department of Energy, 

Uranium Mill Tailings Remedial Action Project Office, Albuquerque Operations 
Office document, June 198S. Albuquerque, New Mexico. 

5. APPENDIX 

5.1. Equipment and Supplies Checklist 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Sample containers 

Appropriate clothing 

Sprayer with clean water for dust control 

Any applicable licenses and permits -

Camera and film 

Measuring tape 

Plastic sheets 

Any additional supplies listed in associated procedures. as needed 

• 

• 
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• 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 

DRIWNG AND WELL INSTAUATION . 

1. PURPOSE 

To ensure that acceptable. cocasistent drilling and well Installation procedures are used to prevent 
communication of subsurface contaminants In vadose zone sols with underlying groundwater and to prevent 
communication of contaminants between satutated zones. 

2. DISCUSSION 

The Field Sampling Plan (FSP) and Work Plan (WP) provide Information about lhe scope and detaBs of the 
driRng operadon at a given site. Including specifications for drlllng techniques. This Standard Operating 
Procedures (SOP) serves as an Addendum to SOP 4.1 when drlltng Is performed In areas In which 
staspected subsurface contaminants may be encountered In vadose zone sols.~ materials. or perched 
or regional sattnted zones. This Addendum ouUines special procedures to prevent communication of 

• 
contanjnants with underlying groundwater. Four specific potential cases of cross-contamJna are 

·addressed: 

• 

1) The potential for transporting vadose zone contamination ioduding landfill materials into the 
Buried Valley aquifer (BVA): 

2) The potential for transporting 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 speciflcally 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 landfill 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 soU samples or rock core. 

SOP ~-1.1 



C. Monitor soil samples or core for volatile vapors using a photoioniz.cition 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 scintUiometer. 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 s times the 
background level or any other action level that Is exceeded as specified In the Health and 
Safety Plan. 

D. Identify the depth of the soil contamination or the depth of the compacted clay landfiU liner. 
This Identification will be based on two criteria: 

1. When the photolonlzatlon detector and the organic vapor analyzer indicate levels above 
background: and 

2. The sol samples Indicate that the compacted landfilllner has been encountered. If the 
liner cannot be Identified In the soli samples. the as-built construction drawings may be 

• required. 

E. When drilUng through landfill materials. examine the sol samples for the artificial.fill/compacted 
clay landfill liner contact. 

F. Drill one foot into the top of the identified compacted landfill liner. 

G. For a 4-inch diameter monitoring well, 

1) Withdraw the sonic tool. 

2) Drill an oversize hole with a cable tool to the depth of the sonic hole, simultaneously driving 
1 O-lnch 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. 

1-f. For a 2-lnch diameter piezometer. 

l) Withdraw the sonic tool. 

2) Using the sonic rig, vibrate/drive a 7-inch casing and simultaneously feed a bentonite slurry 
from the bottom. outside the casing. 

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. 

3.2. Buried Valley Aquifer 

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. 
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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. 
Mon~or soil sa_!Tlples Qr core tqr radiologicaf_hazards using a ~ancake 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. 

D. Examine the soD samples or core for visible signs of contamination. such·as artificial coloration 
or unusual textural changes. 

E. Examine the soil samples or core for evidence of a tW layer, which· may serve as a confining 
layer. The presence of a confining layer wBI be determined by three criteria: 

1. The texlllre of the sol. samples or cored material can be defined as a true tDI, not Just a 
gradation of outwash with greater &It and sand content; 

2. :Jbe layer is at least 5 ft thick. as detennlned from the sol samples or core: and 

3. The top of the layer occurs bela.v the zone of saturation. All three aiteria must be satisfied 
for the encountered material to be considered a confining layer. 

F. If significant overlying contamination is found by the aiteria listed In C or 0, and It is 
detennlned that a confining layer exists by the criteria listed in E. 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. 

il1 Drill an oversize hole with a cable tool to the depth of the sonic hole. 
simultaneously driving 1o-inch steel casing to depth of core hole; 

ijj) lnstaU 2 to 3 ft of bentonite at bottom of casing and wait 24 hours for bentonite to 
set up. 

iv) 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) 

ii)• 

Wrthdraw the sonic tool . 

Using the sonic rig, vibrate/drive a 7-inch casing and simultaneously feed a 
bentonite slurry from the bottom, outside the casing. 

iiQ 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. 

3.3. Buried Valley Aquifer and Underlying Bedrock 

The following procedures will be implemented when the potential for cross-communication exists Letween 
the BVA and the under1ying bedrock In an area of potentially significant levels of contamination.· The intent 
of this procedure Is to mlnimJze the possibility of contamination within one zone from being ttansported to 
the other zone. 

A. Commence drilling using a sonic rig with an s.inch diameter casing and attached drive s.hoe. 

B. Collect continuous soD samples or rock core. 

C. Monitor soft samples or-core for valatie vapors using a photolonization deteCtor and an organic 
vapor analyzer. A significant reading Is defined as any reading that woUd ·require level C 
personal protective equlpnient. which Is a raacf&ng greater than 3 units above background. 
Monitor sol samples or ccxe for radlologfcaf hazards usfng a Pancake GM probe. MJcroR meter. 
an Alpha scfntfflometer, 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 . " 

0. Examine soD samples or core for visible signs of contamination, such as artificial coloration or 
unusual textural changes. 

E. When bedrock is encountered during drilling and lf significant overlying contamination Is found 
by the criteria listed In C or o. then the following procedures should be followed: 

1. Discontinue drDiing. 

2. Notify the WESTON project manager and await approval to proceed with Step 3. 

3a. For a 4-inch diameter monitoring well. 

ij Withdraw the sonic tool. 

lij Drill an oversize hole with a cable tool to the depth of the sonic hole, 
simultaneously driving 1 0~ steel casing to depth of core hole: 

ill) 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 iv. 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; · 

iv) 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 tool . 

iij Using the sonic ri~4. vibrate/drive a 7~inch casing ·and simultaneouSly feed a 
bentonite slurry from the bottom. outside the casing. 
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•• Resume drilling with the sonic rig and collect continuous core to the prescribed 
depth of the borehole. 
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iii) 

iv) Install the well and grout to land surface. 

3.4. Perched Saturated Zone Undertying Regional Groundwater 

The following procedures wll be Implemented when the regional water table could be contaminated by 
seepage from a perched saturated zone. Specifically, this section applies to boreholes that wll be drilled 
on the Main Hillin search of a regional potentiometric surface. Contamination of the uppennost weathered 
bedrock and overtying fill and soD has been Identified on the Main HDI. Contamination has been measured 
at the seeps exiting from this uppermost perched zone at an elevation of approximately 820 ft above mean 
sea level. If a regional potentiometric surface exists below the Main Hill, It may lie at an elevation of 
approximately 680 ft above mean sea level. which COITesponds with the Great Miami River stage. 

A Commence drilling using a ~Jr rotary rig with a ~ nominal diameter coring bit. 

B. Collect continuous sol samples or rock core. 

C. Monitor sol samples or core for volatle 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. 

D. Withdraw the coring tool. 

E. Drill an oversize hole with a cable tool to the depth of the core hole, simultaneously driving 10-
lnch steel casing to depth of core hole; 

F. 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; 

G. Resume drilling with the core rig and collect continuous core to the prescribed depth of the 
borehole. 

H. 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 sea.. Additionally, it may be necessary to periodically. 
pump water from above the packer to lessen the head pressure and to reduce potential for 
leakage. 

I. Prior to removal of the packer, all water in the borehole above the packer will be removed. 

J. 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. If the well cannot be installed 
in 72 hours, then reinstall packers. 

K After geophysics are completed, the borehole will require reaming by air rotary rig to allow well 
installation . 
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STANDARD OPERATING PROCEDURE 4.3 

MONITORING WELL INSTALLATION 

1. PURPOSE 

To ensure acceptable. consistent monitoring well installation. 

2. DISCUSSION 

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) provides information about the 
scope and details of monitoring well installation at a given site. A list of critical 
issues involved in monitoring well installation are listed below. 

Soil/rock boring technique 

Casing, and screen materials 

Casing and screen diameter. screen length and size. and screened 
interval 

Filter pack. annular seal. grout. protective cap. and protective casing 

Monitoring wells with a minimum borehole diameter of 8 inches will be installed 
using appropriate drilling techniques. All well construction materials should be 
chemically inert and also of sufficient strength to provide Joag-term structural 
integrity during well development and use. Therefore. it is recommended that 
four-inch-diameter. stainless steel. O.Olo-inch slot well screen (or as specified in 
the work plan) be coupled with 4-iach-diameter. Schedule 40 PVC or stainless steel 
riser pipe as specified in the work plan. The location and completion depth of 
each well will be outlined in the applicable work plan or field sampling plan. A 
JO-ft long well screen· is recommended for most monitoring well installations. In 
rare cases. well screens greater or less than io ft in length can be installed based 
on field 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 
borehole wall from the bottom of the borehole 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 emplaced as a sand slurry (composed of silica 
sand and project-approved potable water) using a tremie pipe. This procedure will 
help the sand to settle and compact within the borehole 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 frequently 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 tremie pipe. The bentonite will adequately seal the zone 
of completion. The· remaining borehole 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 field activities. They should be 
consulted for specific information about equipment and supplies; sample 
collection. preservation, packaging, and shipping; decontamination procedures; and 
documentation requirements. Borehole drilling, development 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 arc listed below. 

SOP No. 

1.1 

1.6 

2.2 

3.1 

4.1 

4.2 

4.4 

S.I 

6.1 

6.2 

6.3 

3.2. Preparatloa 

3.2~1. Office 

SOP Title 

Gcncral.Instructions for Field Personnel 

General Equipment Decontamination 

Field Measurements on Ground and Surface Water 
Samples 

Water Level Measurement 
v 

Soil Boring 

Rock Boring 

Monitoring Well Development 

Soil and Rock Borehole Logging and Sampling 

Health and Safety Monitoring of Combustible Gas 
Levels 

Health and Safety Monitoring of Organic Vapors with a 
Photoionization Detector 

Health and Safety Monitoring of Organic Vapors with a 
Flame Ionization Detector 

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. Research site hydrogeology to estimate key parameters (for example, 
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. Obtain a logbook from 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 (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 all pertinent information (date. site. ID #. and location) in the 
logbook or on the appropriate Corm. Include field conditions. unusual 
circumstances. and weather. lnstructio-'s for logbook entries are in SOP 
1.3. Sample Control and Documentation. 

3.2.3. f1d4 

A. Decontaminate all equipment before monitoring well installation. as 
specified in SOP 1.6. General Equipment Decontamination. 

3.3. Operation 

A. Monitoring wells must be installed in such a manner as to manamizc 
disturbance and prevent introduction of contaminants to the subsurface 
environment. This is especially important if rotary drilling techniques 
using circulation fluid arc employed. Any usc of solvents. glues.. soap. or 
cleaners is prohibited below grade unless otherwise stated in the 
specifications. When they are used. describe the material and include the 
manufacturer and type (specification). The usc of pipe dope. grease. and 
oil is also ~rohibitcd; however. the use of teflon pipe dope is acceptable. 

B. 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 Detector; 
and SOP 6.3. Health and Safety Monitoring of Organic Vapors with a 
Flame Ionization Detector. Perform readings as often as necessary to 
ensure the safety of workers. Record all measurements on the data 
collection forms included with these SOPs. 

C. ~ccord all field measurements and comments on the Well Completion 
Information or the Borehole/Well Construction Field 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 att~chment. Copies of 
these forms are in Appendix 5.1 and Appendix 5.2. respectively. Fill out 
the forms as described in Appendix 5.6. For a current list of codes used 
in the data form completion. consult th.e ER Program data administrator. 
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D. Record the diagram of the· weiJ installation on the Well Completion 
Information form and show the depth from surface grade. the bottom of 
the boring, sump, screen location. coupling design and location. granular 
backfill. seals. 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 Field 
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. If a quartz sand CUter pack is specified,. follow the instructions listed 
below. 

l. Base the average grain size of the sand on the expected grain-size 
distributions in the .screened formation and the size of predesigned 
well-screened openings. Use sand having a gradation that will allow 
no more than I Oq(, of pack material to pass through the screen slots. 

2. Take at least one sample (l/2 to I 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 sand-pack material should be 
submitted by the contractor for approval before usc. Describe each 
sample in terms of lithology, grain-size distribution. and source 
(company from which it was purchased and the pit or quarry of 
origin). This material should be clean, inert. and siliceous. Usc well
sorted (poorly graded) sand., like No. 8·12 or a similar material. with 
approximately tOq(, passing the design 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 equipment 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. steel·tocd leather boots~ bearing 
protection. and coveralls for splash protection and cold weather. 

I. Typical well construction features are in Appendixes 5.3 and 5.4. 
However. specific contract requirements 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 S.l). 

J. When applicable. use stainless steel centralizers to assure the uniform and 
complete annular filling by granular backfill. seal~ and grout materials. 
Fasten centralizers to the well casing by mechanical fasteners and radially 
space them around the casing at 120° or 90° intervals. Qn the 
Borehole/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. 

1. Fill the annulus between the well screen and borehole wall with a 
sand slurry (composed of silicon sand and project-approved potable 
water) using a tremie pipe. Frequently tag the depth to the top of the 
filter pack using a weighted measuring tape during this process to 
insure proper placement. 

2. It is necessary to emplace sufficient sand_ slurry to stem the annular 
interval between the bottom of the borehole to no more than 2 ft 
above the top of the well screen after the sand· pack has compacted 
and settled. 

· 3. Ascertain the depth of the top of the sand with an acceptable 
measuring device or the trcmic pipe and verify the thickness of the 
sand pack. IC necessary. add more sand to bring the top of the sand 
pack to the proper elevation (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. 

S. 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 extent 
practical. Remove them as the level of the sand pack rises above the 
bottom of the augers. 

L Place a bentonite seal between the sand pack and grout to prevent 
infiltration of cement into the filter pack and the well In special 
circumstances. an open borehole may be drilled to a depth below where 
the screen is set. If grout is used to seal off a lower aquifer or as 
backfill up to the proper level. place a bentonite seal above the grout 
before the casing. screen. and sand pack arc introduced. Allow the grout 
to set up for a minimum of 12 to 24 hrs before placing the seal. Place the 
bentonite seal in the monitoring well as described below. 

l. Fill the annulus between the well casing and borehole with a 
bentonite seal at least 2- to 4-ft thick (vertically) above the filter 
pack. 

2. For wells Jess than approximately 50 ft in depth. use bentonite pellets. 
The pellets should have a minimum purity of 90% montmorillonite 
clay and a minimum dry bulk density of 75 lb/ft:S for ·1/2-inch pellets 
(as provided by American Colloid) or the equivalent. Pour the 
bentonite pellets directly down the annulus. A void introducing 
pellets into the well bore. Place a cap over the top of the. well casing 
before pouring the bentonite pellets from the bucket. Pour the pellets 
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from different points around the casing to ensure even application. 
A tremie pipe may be used to redistribute and level out the top of the 
seal. 

3. For the wells deeper than approximately SO Ct. the bentonite seal may 
either be poured as pellets or introduced as a slurry. The method 
should be determined by the site ~nager after evaluating the 
condition of the well and borehole walL If there arc 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. 

4. If a slurry of bentonite is used as annular scat. prepare the slurry by 
mixing powdered or granular bentonite with potable water. The 
slurry should be of. s~fficicntly 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 bcntonito pellets may be dumped in to solidify the surface of the 
bentonite slurry as a precaution. 

S. 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 
trcmie pipe. The sand pack should provide an adequate cover over 
the screen. 

6. If a bentoaitc slurry is used. visually check the condition of the 
slurry by pumping into a bucket or onto the ground. Retract the 
trcmie pipe 3 ft from the top of the sand pack and begin pumping. 

7. In materials that will not maintain an open hole. leave 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. 

8. In all situations. usc a 2 to 4-ft bentonite seal. Tag the top of the seal 
by an acceptable measuring device or trcmie pipe to verify that the 
proper thickness of seal has been placed in the annulus. 

9. Until the specified quantity of bentonite has been placed in the well 
annulus. repeat the application and verification. 

M. Place grout from the top of the bentonite seal to the surface and allow a 
minimum of 24 to 48 hrs after the bentonite seal 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. 

l. Fill the annulus between the well casing and borehole wall with 
grout. 

2. Place the grout from a grout tremie pipe. 

3. The tremie pipe should normally consist of 1.25-inch PVC or steel 
pipe. One-inch roJJed, thin-walled polypipe has been used with 
success in some cases. 
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4. Pump the grout through this pipe to the bottom of the open annulus 
until undiluted grout flows from the annulus at the ground surface. 

5. The grout should consist of a neat ~ement mix composed of 4 lbs of 
-commercial bentonite -and approximately- 7.5 gallons of wafer added to
each 94-lb bag of cement. Usc only grout mixed with approved ~atcr. 

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 trcmic pipe and to ensure that the top of 
the grout is at ~r above the ground surface. 

8. The protective casing should now be placed. 

9. After the grout has set (about 48 hrs). fill any depression in the grout 
caused by settlement with a grout mix similar to that described above. 

N. Install protective casing around all monitoring wells. Exceptions may be 
made on a case-by-case 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) length 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 Appendixes 5.3 and 5.4. 

3. Usc 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 
ncar ground level that is 0.5 inch in diameter is permitted. 

4. Provide a protective steel cap and secure it to the top of each 
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. 

0. Install a concrete well apron or pad around each 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 wire 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 areas where vehicle traffic might pose 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 arc radially located 4 ft 
around each well and driven 2 ft below the ground surface.. having. a 
minimum of 4 ft above the ground surface with flagging in areas of high 
vegetation. Each post may be cemented in place. 

Q. Drilling through a suspected zone of contamination within the vadose 
zone 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 borehole drilling and installation of monitoring wells in this type 
of situation. Borehole· and well construction details are shown in 
Appendix S. 7. 

1. Usc appropriate drilling techniques to collect continuous core. 

2. Monitor core for volatile vapors as described in Section 3.3.B. 

3. Examine core as described in SOP 5.1. Soil and R.ock Borehole 
Logghtg and Sampling. to determine the vertical extent of 
contaminated soils. 

4. Remove drill string and enlarge the borehole to I ft below the base of 
the zone of contamination. 

5. Set surface easing from the bottom of the enlarged borehole to the 
ground surface and pressure grout the annulus between the outside of 
the surface casing and the borehole wall Usc Type I or Type II 
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 base of the surface casing and drill a 
telescoped borehole to the depth specified in the applicable work plan 
or field sampling plan. 

8. Install the monitoring well according to specifications outlined an 
Section 3.3. 

R. In the event that a borehole must be abandoned for failure to reach the 
specified depth (or any other cause). grout the borehole with a tremie pipe 
from the bottom up with grout mixed to the ·specifications described in 
Section 3.3.M.5. 

S. In the event that a well must be abandoned for failure to reach specified 
depths. loss of tools, or inadvertent contamination. rip the screened 
interval with an appropriate tool. Grout the well with a trcmic pipe 
(from the bottom up) with grout mixed to the specifications described in 
St\ction 3.3.M.5. 

n_ .. ,_., SOP 4.3 

• 

• 

• 



• 

• 

• 

3.4 Postoperatioo 

3.4.1. Field 

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

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

C. Make sure all monitoring wells are properly labeled 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 logbof;»lc. 

B. Complete logbook entries. verify the accuracy of entries. and sign/initial 
all pages. 

C. Review data collection forms for completeness. 

3.4.3. ornse 

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 
Department 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. 

4. SOURCES 

Barcelona. 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.: U.S. Government Printing 
Office. 

DOE. 1985. •Field Technical Representative Manual.• 2d ed. U.S. Department of 
Energy. Uranium Mill Tailings Remedial Action Project Office. 
Albuquerque Operations Office document. June 1985. Albuquerque. New 
Mexico . 
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5. APPENDIXES 

5.1. Well Completion Information Form 

5.2. Borehole/Well Construction Field Data Log Form 

5.3. Typical Construction of Overburden Well 

5.4. Typical Construction of Bedrock Well 

5.5. Typical Construction of Well Apron 

5.6. Post Placement Arouad Well 

5.7. Typical Coastructlon of Tel~pecl Well with Surface Casing 

5.8. Data Form Completion 
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APPENDIX 5.1 

WELL COMPLETION INFORMATION FORM 

waL COUPLETlON INFORMAllON 
P.f,GE 1 OF 2 

FACIUIY CODE 

LOCA110H 10 

ACCEPTNCE COOE-------

OWNER CODE -----...;..-

INSTALLER COOE -------

tNSrAL.tA110H om:-------
CASING EU.VA110N (FT MSlJ 

CASING UNG1H (f1) 

CASING ow.tEI'ER (IN) 

S9L. END OEP1H (F1f'D)-----

SCREEN WJ'ERIAL..-------
RJSERt.fATERIAI.. _______ _ 

F1LlER PACK LENG1H (FT) ----

AMIMIION OF 

~~-----------------
WELL n'PE CLASSIF'ICAnoN -----

WEU. COUPlETION UEIHOO ----

ZONE Of COUPl£J10N ------

OPEN/SCREEN .O£P1H (FlfD)l----

OPEN/SCREEN UNCmi (F1), ___ _ 

OPEN/SCREEH NfEA (IN2 /FT) __ _ 

FLOW RBA110NSHIP -------

CAP t.fATERIAL -------------
CAP 1YPE _______________ _ 
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APPENDIX 5.1. Continued 

WELL COMPLETION INFORMATION FORM 

WEll. COMPLETlON INFORMATlON 
PAGE 2 OF 2 

FloCUJTY COO£-------~ 
I.OCA110N 10---------

R.eri.ioo 1 

lOP OF CASINO 

-----CASING_...__ ... 
t.ENGIH 

(F1) . '--..,.--....1 

' 
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APPENDIX 5.2 

BOREHOLE/WELL CONSTRUCTION FIELD DATA LOG 

BOREHOLE I WB.L CONSTRUCTION FIELD DATA LOG 

FACIUTY CODE---- l.DCAOON 10 ---- F1QD REP-------
LOGGER COO ORiu.ER CODE---- RIG TYPE-------
INSTALLER CODE COUPL£TION DATE--- N:CEPTN4CE CODE----

BOREHOLE SUUUARY CONSTRUCOON TlUE LOG 
HOlE EHD• FUJI) ""1'tPE DWol DEPIH ACIMtY 
(In) (ft) nP£ 

. 
DRIUJNQ 

CASING 

CASING SUUt.CARY FU'ER IW:K 

~ DlotM . £ND4 SDL 
D£SCRJP110N DEPIH 1'tPE (In) (ft) 

IMoCICfU. 

DE.\'E1DPtotENr 

emu . ,_.........,. ·---- o-..., ·---4 o.pth from Top o1 Ceiling 

WEU. CONSTRUCTION 

~ DCD• 
COOE DESCRIPIIOW DEPIH 

(ft) 

COUUENTS 

• 8- Bodcftll s- Seal F - F1ltM Podt 

• ~ from Gfvund Surf-
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APPENDIX 5.3 

TYPICAL CONSTRUCTION OF OVERBURDEN WELL 
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APPENDIX 5.4 

TYPICAL CONSTRUCTION OF BEDROCK WELL 

TtUSCOPIHG OR MINGf:D COY£1 

TOP Of IUIROC.l 
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APPENDiX 5.5 

TYPICAL CONSTRUCTION OF WELL APRON 

Protec:ttve c:as1n9 (pre-existing) 

6taet 

.-.. -------efta_ 

Cross-sea ion 

IJMied ground ...... 

WeU casing (pre-eJCisling) 

----BemDnlte powder 

Wn mesh (few segments 
bent downward 110 elevate 
horizontally above gRU'ICI 
surface) 

Concnlte surface 
(bevalledO r Md 
coughenad) 

1------"-61aet-------~ 

PlanVeew 

Rnitlioa 1 

Well casing 
(pnMtxis1ing) 

Well-pad fonn 

'-------- Air~trained 
c:oncnne 
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APPENDIX 5.6 

POST PLACEMENT AROUND WELL 
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APPENDIX 5.7 

TYPICAL CONSTRUCTION OF TELESCOPED WELL WITH SURFACE CASI.NG 
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APPENDIX 5.8 

DATA FORM COMPLETION INSTRUCTIONS 

-- -- ---

Usc a pen with black ink that is not water soluble (not a felt-tip pen).- -Make au
entry 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. 

WELL COMPLETION INFORMATION FORM 

I. 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. Location m. A four-character code assigned sequentially to each 
bore~olc. test pit. or surface location where physical. chemical. biological. 
radiological. and other measurements arc taken. 

3. Acceptance Code. One-character code assigned by the installation 
manager . 

.C. Owner Code. A three-character or four-character code identifying the 
owner of a well that is being installed. 

S. Installer Code. Three-character or four-character code identifying the 
company responsible for installing and completing a well 

6. Installation Date. The date when the well was installed in the format 
DD-MMM-YY (01-JAN-88). 

7. Filter Pack Length (Ft). The length of the filter pack surrounding the 
screened portion of the casing. 

8. Formation of Completion (US/RC). (US/RC) designation. 

9. Well Type Classification. One-character code that designates the type of 
well being constructed. Valid codes are listed on page J of the Well 
Completion Information form. 

JO. 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 I of the Well Completion 
Information form. 

11. Zone of Completion. One-character code designating the basic water
bearing zones at which a well is completed. Valid codes arc listed on 
page J of the Well Completion Information form. 

RnilioD.l SOPO 



APPENDIX 5.8. Continued 

12. Casing Elevation (Ft MSL). Top of casing elevation. Casing elevation 
will be filled out at completion of the field investigation. 

13. Casing Length (Ft). Distance from the top of casing (in feet and tenths 
of feet) at which the bottom of the casing is placed. 

14. Casing Diameter (In). Diameter of casing installed in inches. 

IS. Seal End Depth (F tFD). Depth below ground surface (in feet and tenths 
of feet) at which the bottom of the seal is placed. 

16. Screen Material A two-character code describing the type of screen 
materiaL Valid codes are .listed on page 2 of the Well Completion 
Information form. · 

17. Riser MateriaL A two-character code describing the riser materiaL Valid 
codes arc listed on page I of the Well Completion Information form. 

18. Open/Screen Depth (FIFD). Depth in feet and tenths of feet from top of 
. casing to top or screen. 

19. Open/SCreen Length (Ft). Total length of the screen in feet and tenths of 
feet. 

20. Open/Screen Area (In2 /Ft). Open area of screen in inches squared per 
foot. 

21. Flow Relationship. One-character code designating the flow relationship. 
Valid codes arc listed on page J of the Well Completion Information form. 

22. Cap. MateriaL Two-character code describing the cap materiaL Valid 
codes arc 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 arc listed on page 2 or the Well Completion 
Information form. 

24. Comments. Any additional information. 
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APPENDIX 5.8, Contin.ued 

BOREHOLE/WELL CONSTRUCTION FIELD DATA LOG 

Facility -Code. Five-character code abbr~viating the facility name where 
program activity is being conducted. The first three- characters indicate 
the facility. and the remaining two numbers designate the specifjc site 
within the facility. 

Location ID. A four-character code assigned sequentially to each 
borehole. test pit. or surface location where physical. chemical. biological. 
radiological. and other measurements are taken. · 

Field Rep. The name of the field representative.· 

Logger Code. ThrcC-character or four-character code identifying the 
company responsible ·ror collecting the information recorded on the Corm. 

DriUer code. Three-character. or four-character code identifying the 
company responsible for drilling the borehole. 

Rig Type. Manufacturer_ and model of rig. 

1. Installer Code. nrce-character or four-character code identifying the 
company responsible Cor instalUng and completing a welL 

8. Completion Date. Date when we11 was completed in the format DD-MMM· 
YY (Ol·JAN-88). 

9. Acceptance Code. One-character code assigned by the facility manager. 

10. Borehole Summary 

a. · Bit Type. The type of bit used. 

b. Hole Diam (In). Diameter of borehole in inches. 

c. End Depth (Ft). Depth from the ground surface to the bottom of the 
borehole (in feet and tenths of feet). 

d. Fluid Type. Type of fiuid used during the drilling phase of well 
install& tion. 

ll. Casing Summary 

a. Casing Type. One-character code describing the type of casing 
material used. The codes are listed below. 

b. Description. Describes the casing materials used (for example, 
Schedule 40 PVC) in well construction. 
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APPENDIX 5.8. Concluded 

c. Diameter (In). Diameter of casing in inches. 

d. End Depth (Ft). Depth (in feet and tenths of feet) from the top of 
the casing to the bottom of the casing. 

12. Well Construction 

a. Type Code. One-character code describing the material used for· 
filling the annulus space in borehole. 

b. Description. Describes the materials used in well construction 
(bentonite pellets. fo( example) to fill the annulus space in borehole. 

c. End Depth (Ft). Depth (from the ground surface) where the materials 
Cor well construction arc placed in the borehole in feet and tenths or 
feet. 

13. Construction Time Log 

a. Start Date. The date construction started. • 

b. Start Time. The time construction started. 

c. End Time. The time when construction ended. 

14. Well Development. Any further developments during well construction. 

IS. Comments. Any additional information. 
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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 annul~ 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 {F.SP) or Work Plan (WP) contains specific details· about 
the method and equipment to be used for developing the monitoring well. 
Collection and measurement of samples and documentation of data will be 
performed as described in the associated procedures. 

Monitoring well development removes the fines from the well or aquifer 
formation ncar the screen and corrects damage that occurs during drilling. AU 
well installation procedures create a skin on the borehole waiL There arc four 
primary methods for· developing monitoring wells: ovcrpumping. rawhiding. 
jetting. and surging . 

. 
A. Ovcrpumping involves pumping the well down as low as possible and 

allowing it to refill. The increased velocities created by refilling remove 
fines. This method 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 either allowed to run 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. An external water supply is 
needed for jetting. External water is introduced into the formation and 
alters the hydrochemistry. These arc 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 borehole 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 arc 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. 
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· Surging can also be implemented with high-pressure air. A high-pressure 
air pipe is lowered into the well. and surges of air are 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 (prcssurC*relief) block (Appendix S.2) and 
rawhiding are the preferred methods for well development. although no 
one method is appropriate for au situations. 

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 about equipment and supplies; sample 
collection. preservation. packagin& and ·sJUppiDg; decontamination procedures; and 
documencation requirements. Procedures directly associated. with this SOP are 
listed below. 

SOP No. SOP Title 

3.2. Preparation 

3.2.1 Office 

1.1 General Instructions for Field Personnel 

1.6 General Equipment Decontamination 

2.2 Field Measurements on Ground and Surface Water 
Samples 

3.1 Water Level Measurement 

4.3 Monitoring Well Installation . 

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 
with a Flame Ionization Detector 

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

B. .Coordinate schedules/actions with the installation staff. 

3 
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C.. Obtain appropriate permission for property access. 

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

E. If samples are to be cOllected for analyses. -notify the laboratory of sampie- -
types. the number of samples. and the approximate arrival date. In 
additio~ contact the carrier that will transport samples to obtain 
information on regulations and specifications. 

F. Ensure that permission to discharge development water has been obtained 
or coordinate efforts to purchase appropriate containment vessels for 
development. 

3.2.2. Pocumentatioa . 

A. Obtain a logbook from 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 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. 

3.2.3. Field 

A. Decontaminate all equipment before developing each well according to 
SOP 1.6. General Equipment Decontamination. 

B. Assemble containers for the temporary storage of water produced during 
well development. The containers must be structurally sound, compatible 
with anticipated contaminants. and field manageable. 

NOTE: Truck-mounted tanks may be required for this operation. 

3.3. Operatioa 

Perform the development as soon as practical after well installation, but no sooner 
than 48 hrs after grouting is completed. 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 arc encountered, notify the site manager as soon as possible. 

A. Assemble the necessary equipment on a plastic sheet outside of the splash 
range. 

B. Record pertinent information in the logbook and on the Well Completion 
Information form. A copy of this form and instructions for completing 
the form are provided in SOP 4.3, Monitoring Well Installation. 
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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~ Health and Safety 
Monitoring of Organic Vapors with a Photoionization Detector; and SOP 
6.3, Health and Safety Monitoring of Organic Vapors with a Flame 
Ionization Detector). 

D. Measure depth-to-water and the total depth of the monitor.-ng well 
according to SOP 3.1. Water Level Measurement. 

E. Develop the well until ·the well is free of sediment and the appropriate 
volumes of water have been removed (sec E.4. below). Sediment free is 
loosely defined as 0.01 ml of sediment in a IOOO..ml Imhoff cone. If ·the 
well is not free of sediment after the appropriate volumes of water have 
been removed, continue until twice the appropriate volume of water has 
been removed. Do no"i. exceed twice the volume without consulting the 
site manager. 

J. Note the initial color, clarity, and"odor of the water. 

2. Measure and record the initial pH, temperature, and specific 
conductance of the water according to SOP ~ Field Measurements 
on Ground aiid Surface Water Samples. 

3. Containerize all water produced by development in contaminated 
areas or areas suspected of contamination. Clearly label each 
container with the location ID. Base the determination of an 
appropriate disposal method on the first round of analytical results 
from each well 

4. For those wells where the boring was installed without the use of 
drilling fluid (bentonite mud or water), remove S times the standing 
water volume in the well (well screen and casing plus saturated 
annulus). Should recharge be so slow that S volumes could not be 
removed in one day or the water. is not sediment free after this S
volume removal. the site manager will select an alternate procedure 
for verifying that the well is properly developed. 

S. For those wells that cannot be cleaned of formation fines (clays and 
silts) resulting in low yields of formation water, small amounts of 
project-approved potable water should be added to the well bore. 
Once the majority of fines have been removed from the well, 
continue development with formation water only. During this 
process. it is essential that at least S 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 installe"d/enlarged with the use 
of drilling fluid (bentonite mud or water). remove S· times the 
measured amount of total fluids lost while drilling ~ S 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. 
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7. Note the final color, clarity, and odor of the water. 

8. 

9. 

Measure and. record the final pH, temperature. and specific 
conductance of the water according to SOP 2.2. Field MeasurementS 
~n Ground -~nd S~rface-Water_Sam~les. 

Complete the appropriate data entry requirements on the. Well 
Completion Information form to document well development. A copy 
of the form and instructions for completing it arc in SOP 4.3. 
Monitoring Well Installation. · 

3.4. Postoperatioa 

3.4.1. fk&l 

A. Ensure that all equipment is accounted Cor. decontaminated (sec SOP 1.6. 
General Equipment Decontamination). and ready Cor shipment. 

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

C. Make sure all monitoring well locations arc properly staked and the 
location ID is readily visible on the protective casing. 

3.4.2. Doqmeatatioa 

A. Record cleanup and hole abandonment procedures and any uncompleted 
work (like site restoration or long·tcrm monitoring) in the logbook. 

B. Complete logbook entries. verify the accuracy of entries. and sign/initial 
all pages. 

C. Review data collection forms for completeness. 

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 site manager for technical 
review. He/she will review. sign Corms. and transmit to the document 
control officer (copies to the files) for eventual delivery to the 
Department of Energy. 

C. 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. 

D. If samples have been collected for analysis. contact the laboratory to 
ensure that samples arrived safely and instructions for sample analyses 
are clearly understood. 
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5.1. Equipment aad Supplies Checklist 

5.2. Surge Block Schematics 
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• APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

pH Meter 

Electrical conductivity meter 

Distilled water 

Stopwatch 

Water level measurement probe 

JOCJO..ml lmhorr cone 

Plastic sheet 

• 

• 
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APPENDIX 5.2 

SURGE BLOCK SCHEMA TICS 
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STANDARD OPERATING PROCEDURE 5.1. 

--SOIL AND ROCK BOREHOLE LOGGING AND SAMPLING --

I. PURPOSE 

To describe the physical nature of consolidated or unconsolidated subsurface 
earthen materials encountered during auger, rotary, or other drilling activities and 
collect samples of the earthen materials for further evaluation. 

2. DISCUSSION 

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

Before field drilling begins. all management personnel should obtain information 
about expected geologic and hydrogeologic conditions at the site. The FSP or WP 
includes directions for sampling methods. location. and details fo~ the site where 
the field personnel will work. 

Most sites where soil and rock borehole logging and sampling arc conducted 
include unconsolidated deposits of varying thickness over consolidated bedrock at 
depth. Two forms arc used for describing the soil and rock encountered during 
drilling and sampling. The Borehole Log (Soil) form (Appendix S.2) is used when 
describing unconsolidated alluvium. colluvium, and regolith. The Borehole Log 
(Rock) form (Appendix S.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 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; 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 

1.3 Sample Control and Documentation 

1.4- Sample Containers and Preservation 

Mound Plant ER Program SOPa Reviaion 1 SOP li.l 
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3.2. Preparation 

3.2.1. Office 

1.5 Guide to Handling. Packaging. and Shipping of 
Samples 

1.6 General Equipment Decontamination 

4.1 Soil Boring 

4.2 Rock Boring 

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 cquipmen·t and supplies listed in Appendix 5.1. . Ensure the 
proper operation of all sampling equipment. u • 

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

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

G. Contact the· members of the survey crew and inform them 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 appropriate ER Program data collection 
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. · 

3.2.3. Field 

A. Decontaminate all sampling equipment before taking the first sample and 
between sampling intervals (see SOP 1.6. General Equipment Decontami
nation. and the FSP or WP). 

SOP ti.l 
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B. Record all pertinent information (date. site. ID number. and location) in 
the logbook or the appropriate data form. Note field conditions. unusual 

__ c~~cumstance3, and weather conditions. 

C. Permanently attach a s~il sample identification label to each sample 
container. 

3.3. Operadoa 

3.3.1. tomag Samples 

A. Whenever a sample is collect~ complete a description or the sample using 
the Borehole Log (Soil) form (Appendix 5.2) or Borehole Log (Rock) form 
(Appendix 5.3). Fill" out these forms according to the inCormation 
described in Appendix 5.4. Include all scale drawings that further 
describe textural wriations in the logbook. If cameras arc permitted on 
the site. 1ISC photographs instead or drawinp. 

NOTE: Whenever a sample is collected. a custody record must be initiated 
on the Custody Traasfer Record/Lab Work Request Corm and a Soil 
Sample Identification Label affixed to the sample container. SOP 1.3. 
Sample Control ud Documcntagon. contains copies or the form and label 
ud instructions for completing· the form ud labeL 

B. 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 f rcsh surfaces or cuttings. 

C. Wash cuttings from mud rotary boring iu clear water to remove drilling 
mud. Usc a strainer with a large capacity during the washing process. 

D. SpUt the core lengthwise. so that the interior can be inspected. Place core 
in cardboard box after inspection. Label top, bottom. and core interval 
on box. The core box will be lined with plastic to minimize cross
contamination. Mark unrecovered core intervals with blocks or wood. 
Usc two permanent markers of different colon to draw parallel lines on 
the core so that its proper position in the core box can be maintained 
during and after future ·-inspections. 

E. Record all linear measurements in feet or tenths of feet. not inches. 

F. Blow counts arc to be counted for each O.S-Ct penetration of the Standard 
Penetration Test. 

G. Use the standard Unified Soil Classification System (USCS) designations 
for identifying soil strata. Detailed descriptions of the different soil 
classifications are iacludcd in the U.S. Corps of Engineers Technical 
Memorandum. 1953 . 

H. Visual descriptions will be according to ASTM Designation D 2488-69 
"Standard Recommended Practice for Description of Soils (Visual-Manual 
Procedure).• 

MOUDCI Plant ER Program SOP• RcYiRoo 1 SOPI.l 



L Per.cent core recovery is a measure of coring efficiency and rock quality. 
If coring progresses gradually. a hard sandstone to a strongly fissile shale. 
the percent recovery will be affected. Once the core is shown to the field 
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 arc 
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 pieces of core. 

J. 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 measure by summing 
up the total length of core. recovered and counting only those relatively 
hard, sound pieces of coz:c that arc four inches in -length or longer. Sec 
Stags and Zicnkicwitz, ·1968 Cor 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 .. engineering or 
hydrogeologic requirements of the project, breaks induced along high 
anisotropic planes (like foliation or bedding) may be counted as natural 
fractures. LengthS that contain strong and rcccmcnted fractures should be 
measured in total. · 

ROD 

90-JOO 
15-90 
S0-75 
25-50 
0-25 

QUALITY OF ROCK. MASS 

Excellent 
Good 
Fair 
Poor 
Very Poor 

K. 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 except through spillage and filling the hole. Partial fluid 
loss means that a return was achieved, but the amount of return was 
significantly less than the amount being pumped. Compkte water loss 
means that no fluid returned to the surface during the pumping operation. 
A combination of opinions from the field personnel and the driller on 
this matter will result in the best estimate. Make a crude. relatively 
effective estimate by placing a calibrated stick in the recirculation pit. 
Estimate the return flow and volume of the pit at intervals of one-half ft 
to one ft on the stick. Obtain the pumping rate by measuring elapsed 
time to withdraw a specified volume from the pit without return. After 
estimating the return flow. a percentage can be obtained. The return 
flow 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 nearest 10%. 

L. Spacing. Describe the spacing of discontinuities as close or wide 
according to the following tables. 

, -- -.---~- ~nn_ R.evUion 1 SOPfi.l 

• 

• 

• 



:. 

• 

• 

FOLIA TlON. BANDING, 
SPACING OR BEDDING SYMBOL 

(1) More than 6 ft Very thickly (bedded VT 
--- or banded)------ --

(2) 2 to 6ft Thickly T 

(3) 8 to 24 inches Medium M 

(4) 2 I /2 to 8 inches Thinly TN 

(S) 3/4 to 2 !/2 inc~es Very thinly VTN 

In describing structural featur~ describe the rock mass as thickly bedded 
or thinly bedded according to the above criteria. Depending on the 
project requirements. 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 iJS filling (none. sand, clay. 
or breccia). 

· M. Orientation. The orientation is the angle of bedding. joints. or fractures 
measured with a clear plastic protractor to the nearest 100. Reference all 
measurements with 0° at horizontaL If fractures have a persistent 
orientation. record at the beginning and repeat every S ft in depth. 

N. Condition. The texture of the fractures. Examples of condition are 
smooth. clean. rough, and stained. 

0. Weathering. Describe the degree of weathering according to the following 
table. 

GRADE 

Fneh 

Slicbtly 

Weathered 

Moderately 

Weathered 

HichJy 

Weathered 

SYMBOL 

F 

SLW 

MW 

HW 

Mouad Plaat ER Program SOP• 

DIAGNOSTIC FEATURES 

No .Wble .ign of decampo.ition- diKoloration. R.inp 

under h~U~~~Der impact PftMDl. 

Slipt diKoloratioa inwU'd from open fracturea; 

otherwiae, •imilar to freah. 

Diacoloratioa tbrouchout. Weaker minerala (like 

feldapar) have decompoMd. St~ aomewbat leu 

than freah rock, but corea cannot be broken by hand or 

acraped by knife. Texture hu been preauved. 

Moat minerala are 80mewhat decompoaed. 
Specirnena can be bi'Oken by hand with effort or 

abaved with • knife. Core atonea preaent in rock mau. 

Texture becoming indiatind, but fabric hu been 

preaerved. 
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Completely CW 

CAUTION: 
true weatberiac bu occurftd. 

Minerals decompoeecl to •oil, but fabric and structure 

have been praserved (saprolite). Ea.sily crumbled 

or penetrated. Advanced state of decomposition 

resulting in plaatic soils. Roclt fabric aod 

•tructure completely destroyed. Large volume 

chaoce. 

RevUioa 1 

• 

• 

SOP 6.1 



• 

• 

• 

P. Hardness. Describes the degree of hardness according to the following 
table. 

HARDNESS 

I Extremely bard 

D Verrhard 

m Hard 

IV Soft 

v 

SYMBOL 

EB 

VB 

H 

so 

vso 

FIELD TEST 

Many blo .. with geologic hUDDler' 

required &o bnak iabct apecimea.; 

Bud-held~ breab with 
baauDer ead of pick aDder more 
&baa ODe blow. 

CaaDCK be ecnped or peeled with 

luai!e; baad-beld .pec:imaa caa be 

brokea with aacte lnOClerUe blow 
wida pick. 

Call jalt be -=npeclar peeled wltla 
bile. IDdea&a&~oae 1 aaa &o a aaa 
lbow iD ..,ec:imell with IDOdente 
blow wltb pick. 

Naiedal c:raaabl.- UDder IDOdente 
blow wltb....,., ead of pick ..... 

caD be peeled wWa • bile, ba& 

specimea k too bud &o ll&lacl tri1D 
&o • 8ise CIAbJe Ia • triaial tat 
appantua. 

Q. Lithologic. The type of strata encountered during varaous subsurface 
exploratory investigations. The geologie lithology codes that arc to be 
used arc listed in Appendix 5.7. 

R. Visual Description. Other petrologic descriptors that aid in the clas
sification of the rock or soil. Information that should be included is 
listed below. 

I. Typical Name 
Sandstone. schist. granite. or any of the appropriate 
names/descriptions included in Appendix 5.6 

2. Grain Size 
Fine. medium. or coarse 

3. Structure 
Stratified. laminated (varved). fissured. slickensided. blocky. lensed. 
or homogeneous (nonstratificd) 

4. Color 
Use A.S.A. rock color chart for rocks; use Mansell color chart for 
soils. This should include grey colors for reduced soils . 

• 
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5. Cementation 
Weak or strong 

6. Local or Geologic Name 

7. Group Symbol from Appendix 5.5 or 5.6 

S. Place samples for analyses in appropriate containers (sec SOP l.S, Guide 
to Handling, Packaging, and Shipping of Samples). Designate sample 
intervals removed from core by wooden blocks that have been properly 
labeled according to the interval sampled. 

3.4. Postoperation 

3.4.1. fWd 

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 plug open sampling holes, 
as specified in the FSP or WP. 

C. Make sure all borehole locations are 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, Sample· Containers and Preservation; and SOP 
J.S. Guide to Handling, Packaging, and Shipping of Samples. 

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 
and date all pages. 

C. Review data collection forms for completeness. 

3.4.3. Office 

A. Deliver original forms and logbooks to th~ site manager for tcchnicai 
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. 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 understood . 

• 
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4. SOURCES 

ASTM 1986. "'Standard Method for Penetration Test and Split-Barrel Sampling of 
Soils: 298-303. ASTM D: 1586-84. American Society of Testing Methods. 

- -Philadelphia, Pennsylvania. 

ASTM 1986. "Standard Practice for Thin-Walled Tube Sampling of Soils: 304-
307. ASTM D: 1587-83. American Society of Testing Methods. Philadelphia, 
Pennsylvania. 

ASTM 1986. "Standard Practice for Diamond Core Drilling For Site Investiga
tion: 333-331. ASTM D: 2113-83. American Society of Testing Methods. 
Philadelphia. Pennsylvania. 

ASTM. 1986. "Standard Test Method for Classification Of Soils For Engineering 
Purposes.• 397-410; ·ASTM D: 2487-85. American Society of Testing 
Methods. Philadelphia. Pennsylvania. 

ASTM. 1986. "Standard Recommended Practice for Description of Soils (Visual
Manual P.rocedure): 411-25, ASTM 1>".2488-84. American Society of Testing 
Methods. Philadelphia. Pennsylvania. 

ASTM. 1986.. "Standard Practice for Ring-Lined Barrel Sampling of Soils: 560-
563, ASTM D: 3550-84. American Society of Testing Methods, Philadelphia, 
Pennsylvania. 

U.S. Corps of Engineers. J9S3. -rhe Unified Soil Classification System.• 
Technical Memorandum No. 3-351. Washington. D.C.: U.S. Government 
Printing Office. 

S. APPENDIXES 

S.l. Equipment and Supplies Checklist 

5.2. Borehole Log (Soil) Form 

S.J. Borehole Log (Rock) Form 

5.4. Data Form Completion 

S.S. Checklist for Description of Fine-Grained Soils 

5.6. Checklist for Description of Coarse-Grained Soils 

S. 7. Geologic Lithology Codes 
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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 chart 

Color chart 

Dilute HCI 

Red and blue permanent markers 

Strainer 

Sample labels 

Sample containers 

Revision 1 
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• APPENDIX 5.2 

BOREHOLE LOG (SOIL) FORM 

~------- - --- - ~- --
- - - - - ~ 

~ - . -- -
. BOREHOLE LOG (SOIL) 

PACE OF_ 1 

F'ACIJTY COOE DRIU.ER COOE 
LOCA110N 10 COUPUllOH DATE 
COORDINATES (FT): OW.tETER (IN) 

NORtH [AS1' DEP1H (FTFD) 
GROUND EU.VA110N (FT USL) CONS1RUC110H UEIHOO 
1.0CA110H 'NP£ BH ACCEPTANCE COOE 
COUUEN1'S 

I GROUNOWA1ER LtVELS tDCA110N OESaiPtiON • DATE 1WE D£P1}f (FT) 

J 
! 
I 
I . I 

• . 
UTHOLOGIC LOG LOCCER COOE ~ 

DEPIM II il II II ia 8l.OW z~ (FI) COUNT uses \UUAL OESCRIPIION 
(PER &IN) :Ji 

. 

ACC!PfNCE caDa: ~A&£ w-«ECaleWSSANCE ~ .....r ~ 

CONSTRUCT10N UETHOOS: SANPL£ NETHODS: 
A - NR rtariR'f P - NR-fi£MussroN A - IIJ«<t c:umNGS 
I - 80R£D Oft AUGE:ftm R - RE\IERSE ltOTMY S - 2" 0.0. 1.38" C.O. ORNE SAIIPLE 
e - CABlE-TOOL T - TRENCHIHC Cl - 3"' 0.0. 2.4r c.o. tUllE SAUPL£ 

• 
D- DUG v- DRNEN T - 3"' O.D. n.1 .,,, • m SHELB'f 1U8E 
M - HVDRAUUC-ROTAR't' W - DRIIIE AND WASH 0 - cnHER (SPO:Fr) 
J- ..:nm % - arHER (SPECIFY) 

MOUDd Pluat ER Procram SOP• a.m.ion 1 SOP S.l 
Pace 11 



APPENDIX 5.2, Continued • 
BOREHOLE LOG (SOIL) 

PAGE_ OF_ 

FACIUIY CODE 

l.DCA110N 10 COUPLETION DATE 

UTHOLOGIC LOG -

DePIH il II II II i· 
BLDW z~ (Fl) COUHT uses \1SUAL· DESCRIPJ10N 

(PER 6 IN) ;:,; ·· . ..:..: 
.····:;. 

·-
-

·-

... 

.. • -

-

• 
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APPENDIX 5.3 

BOREHOLE LOG (ROCK) FORM 

-- -

BOREHOLE LOG (ROCK} PAGE 1 OF · 

FACUTY CODE DRfU.ER COOE -lOCAllON 10 COUPLETION DATE 
COOROINATES (FT): DIAIIETER (IN) 

NORTH fAST DEPTH (FTFD) 
CROUND ELEVAllON (fT USL) CONSTRUCTION t.tETHOD 

LOCAllON nP£ mi . -ACCEPTANCE COOE 

GROUNDWATER LEVELS LOCA.llON DESCRIPTION 
DAlE 1WE OEPni (FT) 

. 
UTHOLOGIC LOG LOCGER CODE 

OEPnf ~~ II ~~~ !I 11~ 111t11ll·l 1~1 \UUAL DESaaPnON (F1) I • J I I • . • i I I 
I I ! 

f f f I • 
~Me£ CODa: ~A&£ ~ u-uw:cEPI'ML£ ll-tcOr Cf:'riJUNEI) 

COHSTRUCT10H WETHODS: 
A - II/A ltGrM't' 
1-ICME:DOR~ 

c- c:.a.£-TO«. 
0- DUG 
tt-~ .,_..mal 
SPADNC: 
BEDDED. F'OUAllON. E1'C: 
VI' - Win' 1HICI<LY 
T - 1HICICI.Y 
M- MEDUI 
1N-~T 

YIN - \'ERY 1MNLY 

WEATHERING: 
r- f1tEIH 
SL - SUCHTlY WEAlHEft£1) 
IIW - IIOOEJW\.Y WEA1MERED 
HW - HIGHLY WEATH£RED 
C:W - COWPI.EtUY WEA~ 
ItS - ltESIDUAl. SOIL 

p - NR-f'£RCUSSION 
It - IEVEJtSE rtflfM't' 
T - 'IR£HCHIHG 
y - CIRIIo'£N 
W - ORNE N«J WASH 
o - cma (SPEt:I'V) · 

.IOIHt'S/f'ml.TS: 
W -·Win' WIUE:LT 
W-WDELT 
II- MEDIUU 
c- a.osav 
we - \'ERY a.DSELY 

BeriaioD 1 
Marc:b 109% 

ORIWNG IIETHOOS: 
N - I t/'Z" HOUDW S1DI AUGER 
C - 4 t/'Z" c:otmHUOUS fUGHt' AUGER 
C8- GOA liT 
IIX - IIX ltOQ( CORINC 
NQ - tiQ tiiRELIN£ N)CI( CORING 

CONDmON: 
IID-NCD.UR su- suocmt 
ur-MCmLED a.- Q£NI 
vv-VNMD 11M -ROUGH •-IINGD SL- SUQCT 

ST-SnNGOtS 

HARDNESS: 
&4-~YHAR%) 

'"-~MAR%) 
14-HMO 
S- SOFT 
vs-~son 
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fACiliTY COOE 
LOCAnON 10 

UTHOLOGIC LOG 

OEPrH fi I II ~a II (Fill ... 
&; 

' . 
I 

I ~ 

~ ! I ! 
I 
I • 
I 
l I 
I 
: 

I . 
I 

l 

. 
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APPENDIX 5.3, Continued 

BOREHOLE LOG (ROCK) 
PAGE_ OF_ 

COUPl.EnON DATE 

~~~111/·11 I I I I"·! • I .. . J 
; I I 

I . 
J . 

t t 

I I 
! ! 

! : ; . 
I 

. 
f ! i .. 

' 
I . 

! 

I 1 I 
I 

. 

I 

rti6l tiiFLt'itiS li/bltt 

Reviaioa 1 

I 
I 
J 
I 

I 
i 

II 

I 

i 

-:# .. , 
VISUAL OESCRIP110H 

. 

SOP 6.1 
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• APPENDIX 5.4 

DATA FORM COMPLETION INSTRUCTIONS 

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an 
-- -----eritry in cacli-blan.K. -Where-there-is rio- data entry. cnter-UNK--for-Uilk-n:own. NK ____ -- --------

•• 

• 

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 
forins. 

I. 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. Location ID. Four-character code assigned sequentially to each 
borehole. test pit. or surface location where chemical. biological. 
radiological. and other measurements arc taken • 

3. Coordinates (Ft): North/East. The horizontal location of the 
borehole. At the time of the field investigation, the exact coordinate 
position of the borehole will not be known. In this case, write 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 been completed. 

4. Ground Elevation. At the time of the field investigation. the exact 
ground elevation of the borehole will not be known. In this case. 
write NA in the space on the form. This information wHJ be 
provided on an addendum to the original data form when the survey 

. data comes in after the drilling program has been completed. 

S. Location Type BH is a standard location type for a borehole log or 
well. 

6. Driller Code. A maximum of four characters noting the company 
responsible for drilling. 

7. Completion Date. The date when the borehole reached total depth in 
the format DD-MMM-YY (01-JAN-88). 

8. Diameter. Diameter of borehole in inches and tenths of inches~ 

9. Depth. Total depth of borehole in feet and tenths of feet . 

10. Construction Method. The construction or drilling method used in the 
advancement of the borehole. A table of various construction 
methods is included at the bottom of each Borehole Log form. 
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APPENDIX 5.4, Continued 

II. Acceptance Code. A one·character code assigned by the facility 
manager. 

12. Groundwater Levels. Record depth-ta.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 
piezometer or monitoring well has been installed. Before taking water 
level measurementsy see SOP 3.1. Water Level Measurement. 

13. Location Description. Description of the approximate borehole 
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 ~orcholc Logs in feet and fractions (tenths of feet). 

Conversion Table 

Inches to Tenths of Feet 

Inches 
l 
2 
3 
4 
s 
6 
7 
8 
9 
10 
11 
12 

Tenths of Feet 
.08 
.17 
.25 
.33 
.42 
.so 
.58 
.67 
.75 
.83 
.92 

1.00 

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

A. The following describes the nonrepetitive information required for 
completing the Borehole Log (Soil) 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 length~. 

Mound Plant ER Program SOP• SOP 5.1 
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APPENDIX 5.4, Continued 

Sampling Device Sample Interval (Feet) Example Depth Internal 

- ---- -- - SPT--- - -- - ---- l.Sor-2.0 ___________ 1_4.8_-:_1_6.3 __ 

Large-diameter 
ring sample 

Shelby tube 

Continuous 
sampler 

l.O. 1.5. or 20 

2.0 

5.0 

14.8 - 15.8 

14.8 - 16.8 

14.8 - 19.8 

If the designated sample is 1.5 ft standard penetration test (SPT). but 
in actuality ~he SPT only penetrates 0.5 ft (or some length less than 
the sample interval) in SO blows per 6 inches or less (refusal blow 
count). the graphical representation for the sample interval remains at 
1.5 Ct. 

3. Sample Recovery. The numerical representation of the actual sample 
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 Cor no recovery in the space provided. 

S. Sample Method. One-character code to identify the sampling method 
used to retain a subsurface soil sample. Sample types arc listed below. 
The box in the lower right-hand corner of the Borehole Log (Soil) 
form lists the types of samples. 

Sa mplc Types: 

A Auger cuttings 
S 2-inch O.D.. 1.38-inch J.D. drive sample 
U 3-inch O.D .. 2.42-inch J.D. tube sample 
T 3-inch O.D .. thin-walled Shelby tube 
0 Other (specify) 

6. Blow Count. The number of blows (blow counts) required for every 
6 inches 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 encountered during drilling. Usc the standard 
Unified Soil Classification (USCS) designations except when a 
combination of two soils is encountered. In that case. usc two 
different two-character codes (separated by a dash. like CL-ML). 
Codes may also be derived from the agricultural classifications of 

-
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APPENDIX 5.4, Continued 

soils. Agricultural classifications are not standard and vary from 
region to region for the same basic soil type. 

For the purpose of classifications. the USes system recognizes 15 soil 
groups. each having distinctive engineering properties. A listing of 
these 15 uses classifications is shown below. 

CH Fat Clays 
CL Lean Clays. Sandy Clays. or Gravelly Clays 
GC Clayey Gravel or Clayey Sandy Gravel 
GM Silty Gravel or Silty Gravelly Sand 
GP Gravel or San~y Gravel-Poorly Graded 
GW Gravel or Sandy Gra.vei-WeU Graded 
MH Micaceous Silts or Diatomaceous Soils 
OH Fat Organic Clays 
OL Organic Silts or Lean Organic Clays 
PT Pea~ 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 coarse-grained soils. 

B. The following describes the nonrepetitive information required to 
complete the Borehole Log (Rock) form. 

I. Packer Test Interval. A graphical representation that denotes the 
bottom of the top packer and the top of the bottom packer by __ a solid 
line drawn in the column. 

2. Drilling Method. The drilling method 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 Borehole Log (Rock) form lists the 
accepted abbreviations for drilling methods shown below. 

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 

• 
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3. 

4. 

APPENDIX 5.4, Concluded 

Percent Core Recovery. The total length of the recovered core 
multiplied by I 00 and divided by the length of the core run results in 
the per<;entage of -~c:::'?overy. Record the recovery of core to the 
nearest 5%. - - - -- --

Rock Quality Designation (RQD). The Rock Quality Designation 
(RQD) is computed by summing the lengths of all pieces of core equal 
to or longer than 4 inches and dividing by the percent recovery. The 
result is multiplied by JO to yield the RQD in a percentage form that 
can be recorded to the nearest 5%. 

RQD c: Sum of Length > 4 inches 
Total Length of Core 

S. Percent Drilling Fluid Recovery. After estimating the return flow. a 
percentage can be obtained. Record a change in the fluid recovery 
rates. If the recovery is essentially the same for the entire core run. 
only one call per change is necessary. Record it to the nearest 10%. 

6. Spacing. Describe the spacing of discontinuities with the symbols or 
verbiage dese,ribcd in section 3.3.l.M. 

7. Orientation. Record this call to the nearest 10° • 

8. Condition. Examples of conditions arc smooth. clean. rough, or 
stained. 

9. Weathering. Describes as fresh the degree of weathering (sligh~ 
moderate. or high). complete. or residual soil. 

10. Hardness. Describes sample as extremely hard, very hard, hard. sof~ 
or very soft. 

II. Lithologic. Two-character code describing the lithology encountered 
during various subsurface exploratory investigations. Usc the 
geologic lithology codes listed in Appendix 5.7. 

12. Visual Description. Other petrologic descriptors to assist in the 
classification of the rock . 
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APPENDIX 5.5 

CHECKLIST FOR DESCRIPTION OF FINE-GRAINED SOILS 

J. Typical Name 

Sandy silt. silt~ clayey silt, sandy clay. silty cfay, 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 or mottling and banding, as well as soil color 

4. Moisture Content 

Dry. moist. wet, or saturated 

S~ Consistency 

Soft. firm (medium), stiff., very stiff, or hard 

6. Structure 

Stratified, laminated (varved), fissured, blocky, lensed, or homogeneous 
{nonstratified) 

7. Cementation 

Weak, strong, or absent 

8. Local or Geologic Name 

9. Group Symbol 

U.S.C.S. Soil Classification 

Group Svmbol 

CL 
ML 
OL 
CH 
MH 
OH 
PT 

Group Name 

Lean clay (Jow to medium plasticity) 
Silt 
Organic clay or silt (lean) 
Fat clay (high plasticity) 
Elastic silt 
Organic clay or silt (fat) 
Peat 

Reviaion 1 SOP 6.1 
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APPENDIX 5.6 

CHECKLIST FOR DESCRIPTION OF COARSE-GRAINED SOILS 

l. 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 finer than 
three inches. 

4. Grain Shape 

Angular. subangular. subrounded. or rounded 

S. Color 

6. Moisture Content 

Dry. moist. wet, or saturated 

7. Structure 

Stratified. lensed. or nonstratified 

8. Cementation 

Weak or strong 

9. Local or Geologic Name 

JO. Group Symbol 

U.S.C.S. Soil Classification 

Group Symbol 

GW 
GP 
GM 
GC 
sw 
SP 
SM 
sc 

Mound Plant ER Program SOP• 

Group Name 

Well-graded gravel 
Poorly graded gravel 
Silty gravel 
Clayey gravel 
Well-graded sands 
Poorly graded sands 
Silty sand 
Clayey sand 
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LITHOLOGIC 

AL 
BA 
BR 
BT 
CG 
CH 
CL 
CA 
CR 
cs 
DI 
DO 
FL 
GC 
GM 
GN 
GP 
GR 
GW 
GY 
LG 
LS 
MH 
ML 
NR 
OH 
OL 
OT 
PT 
QT 
RY 
SA 
sc 
SH 
Sl 
SM 
SP 
ss 
ST 
sw 
TF 
Tl 
TP 
TS 
YO 

APPENDIX 5.7 

GEOLOGIC LITHOLOGY CODES 

NAME/DESCRIPTION 

Alluvium 
Basalt 
Undifferentiated Bedrock 
Bandelier Tuff 
Conglomerate 
Fat Clays 
Lean Clays., Sandy or Silty Clays., or Gravelly Clays 
Calcrete 
Chert 
Claystone 
Diorite 
Dolomite 
Fill Material 
Clayey Gravel or Clayey Sandy Gra~c1 Soils 
Silty Gravel or Silty Soils 
Gneiss 
Gravel or Sandy Gravel, Poorly Graded 
Granite 
Gravel or Sandy Gravel, Well Graded 
Gypsum 
Lignite 
Limestone 
Micaceous Silts or Diatomaceous Soils 
Silts. Sands., or Clayey Fine Sands 
No Recovery of Data For Classifying 
Organic Clays of High Plasticity 
Organic Silts or Organic Clays of Low Plasticity 
Other General Materials 
Peat. Humus.. and Other Organic Swamp Soils 
Quartzite 
Rhyolite 
Salt 
Clayey Sand or Sand-clay Mixture 
Shale 
Silcrete. Poorly Graded 
Silty Sand or Sand-Sill Mixtures 
Sand or Gravelly Sand. Poorly Gradc.d 
Sandstone 
Siltstone 
Sand or Gravelly Sand. Well Graded 
Tuff 
Till 
Unknown 
Topsoil. Undifferentiated 
Volcanics 
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STANDARD OPERATING PROCEDURE 5.3 

SUBSURFACE SOLID SAMP_LING WITH HAND AUGER AND THIN-WALL 
SAMPLER 

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 be collected. Collection and measurement 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 
tube 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 sampler at depths beyond 20 fL 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs J.J-1.10 is necessary. These SOPs 
contain information on the performance of field activities. They should be 
consulted for specific information about equipment and supplies; sample 
coUection. preservation, packaging. and shipping; decontamination procedufes; and 
documentation requirements. Procedures directly associated with this SOP are 
listed below. 

SOP No. 

1.1 

1.3 

1.4 

1.5 

1.6 

Mound Plan& ER Prognm SOP• 

SOP Title 

General Instructions for Field Personnel 

Sample Control and Documentation 

Sample Containers and Preservation 

Guide to Handling. Packaging, and Shipping of 
Samples 

Equipment Decontamination 

SOP 6.3 



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. Ensure the 
proper operation of all sampling equipment. 

E. Notify the analytical laboratory of sample type$. the num~cr oLsamplcs.. 
and the approximate arri~l date. 

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

3.2.2. Documentation 

A. Obtain a lobgook from 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 (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. Document field conditions. unusual circumstances, and weather in the 
logbook. 

3.2.3. Field 

Decontaminate all sampling equipment before taking the first sample and between 
sampling intervals (see 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 tube 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 arc available for this method of sampling. They are bucket
type. continuous flight (screw), and posthole augers. The bucket-type ~uger 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. 

SOP 6.3 
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• The continuous flight auger is satisfactory for use when a composite of the 
complete 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 borehole will not. remain open when the tool is removed. use a 

- -- -·-------temporary-casing-until- the desired. sampling depth . .is_reached. ____ ~-- ________________ -~ __________ _ 

• 

3.3.1 Collection of Samples 

A. Clear any surface debris (twigs, roc~ 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. periodically removing accumulated soils. This 
prevents accidentally brushing loose material back down the borehole 
when removing the auger or adding drill rods. 

C. After reaching the desired dept~ 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 borehole. being careful not to 
scrape soil from the sides of the borehole that will fall into the 
bottom of the borehole. Gradually force the tube sampler into the 
soil Care should be taken to a void scraping the borehole sides. 
Avoid hammering the driJJ 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. Remove the cutting tip and remove the core from the device. 

H. Discard all disturbed soil from the top of the core (usually at least 
the top one inch. which represents any material collected by the tube 
sampler before penetration of the layer in question). 

I. Place sample into an appropriate container. 

NOTE: Whenever a sample is collected. 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. 

J. Be sure 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 be required (for instance. Hg or 
tritium determinations). Consult SOP 1.5. Guide To Handling. 
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Packaging. and Shipping of Samples. and SOP 1.4. Sample Containers 
and Preservation. 

K. If another sample is to be. collected at a greater depth in the same 
hole, reattach the auger bit ·to the drill and assembly and follow steps 
3-11. 

L. Refill the hole and restore the sampling area according to instructions 
provided in the FSP or WP. 

3.4. Postoperatioo 

3.4.1. Field 

A. Ensure that all equipment is accounted for. decontaminated (see 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 are 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, Sample Containers and Preservation; and SOP 
l.S, Guide to Handling, Packaging, and Shipping of Samples. 

3.4.1. 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 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 
Department 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. 

)' 'S' ·yyp SOP 6.3 
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4. SOURCE 

deVera. E. R .. B. P. Simmons. R. D. Stephens. and D. L. Storm. 1980. "Samplers 
.. --·-----···---· ____ and _Sampling __ )lr.o_ce_d_ur.es __ for __ Hazar.<lo!ts _ Was~e __ St_r~a,m~.: _____ {)".$_,. ______________ _ 

Environmental Protection Agency report EPA 600/2-80-018, January 1980. 
Washington, D.C.: U.S. Government Printing Office. 

5. APPENDIXES 

5.1. Equipment and Supplies Checklist 

5.2. Augers and Thin-Wall Tube Sampler 

• 
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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 equivalent 

Plastic sheet 

Any additional supplies listed in associated procedures. as 
needed 

• 
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• APPENDIX 5.2 

AUGERS AND THIN-WALL TUBE SAMPLER 

1 

• 
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STANDARD OPERATING PROCEDURE 5.4 

GENERAL SOIL GAS SAMPLING AND FIELD CHEMICAL ANALYSIS 

I. PURPOSE 

To present a general guidance for performing soil gas sampling a_nd onsitc analysis 
with a gas chromatograph for volatile organic contaminants. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about 
the procedures for this SOP. This work generally will be conducted by a 
subcontractor who will provide specific sampling and equipment 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 collcctccl. etc. 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 U:scd as a reconnaissance tool to delineate the areal extent 
of volatile organic contamination resulting from groundwater and vadose-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 collection tube driven into the ground. collecting soil gases in a tube 
filled with adsorbents. and analyzing the dcsorbed gases for the presence of 
volatile organic contaminants through gas chromatography. 

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 about equipment and supplies; sample 
collection. preservation. packaging. and shipping; decontamination procedures; and 
documentation requirements. Procedures directly associated with this SOP arc 
listed below. 

SOP No. 

1.1 

1.6 

Mouod Plaa& ER Program SOP• 
n,..n 

SOP Title 

General Instructions for Field Personnel 

General Equipment Decontamination 

ReviaioaO 

January 1991 
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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. 

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 the appropriate ER Program data 
collection 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 field conditions.. unusual circumstances. and weather conditions in 
the logbook. Whenever possible,· usc photographs to document activities. 

3.2.3. fJ!f.d. 

A. Stake the locations for the proposed sampling points. 

B. Clear the working areas of all brush and minor obstruction. 

C. Decontaminate all sampling equipment before the initiation of sampling 
••• # and between sampling events as described in SOP 1.6, General Equipment 

Decontamination. Alternately,. a quantity of sampling probes can be 
decontaminated at the same time and carried into the field. In this 
manner. a clean probe can be utilized between sampling events. 

3.3. Operation 

3.3.1. Collection of Soil Gas Sampling 

A. Drive/push sample probe to desired depth or to refusal. The site manager 
or appointed representative will determine if soil gases will be collected 
from the point of refusal or another attempt will be made next to the 
first location. 

B. Collect the sample following specifications provided in the procedures 
provided by the subcontractor. 

C. Remove the sample probe. 

Reviaioa 0 SOP6.C 
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D. Whenever a soil gas· sample is collected, complete a description of 
sampling-related activities using the Soil Gas Data form (Appendix 5.1). 
Fill out the form as described in Appendix 5.2. 

~ -3;3-:.2. Samnle Analysis· 

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 equipped with a detector that is sensitive to 
specified contaminants. The usc of one or more of the following 
types of detectors may be necessary: electron capturc9 flame 
ionization. photoionization, or HalL 

B. Whco. appropriatC. usc a chromatographic column based on the 
scD.Sitivity required (for example, megaborc or capillary). 

C. Include lab blao.ks coo.sisting of pure carrier gas in the ao.alysis. 
CoD.Sult ~he FSP or WP or the approved subcontractor•.s Quality 
Assurance (QA) Plan for the number or percentage of lab blaak.s. 

D. In the aaalysis, include external standards that are appropriate to the 
contaminants and field concentrations. Consult· the FSP or WP or the 
approved subcontractor•s QA Plan for the number of standard 
samples. 

E. In the analysis, include a field 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 field blanks. 

F. Run replicate analyses on the number of samples specified in the FSP 
or WP. 

G. Visually inspect chromatograms for errors that may affect the 
validity of the ·data. A sample or particular component may be 
eliminated from COD.Sideration on the basis of visual judgment. 
Examples of elimination criteria include badly skewed or tailing 
peaks, failure of the integrator to properly separate closely eluting or 
tailing pcaks9 and the presence of transient peaks that mask or 
interfere with the proper quantification of a peak of interest. A 
trained analytical chemist should make notes directly on the 
chromatogram recording the reason for the elimination of data pojnts 
or runs. 

H. Enter appropriate readings and field and analytical laboratory results 
on the Soil Gas Data f~rm (Appendix 5.1). Associated documentation 
concerning lab blanks. standards. field blanks. and replicates will be 
delivered to the field manager . 
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3.4. Postoperation 

3.4.1. Field 

A. Ensure that all equipment is accounted for, decontaminated (see 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 survey or sampling locations are properly staked and the 
location ID is readily visible on the location stake. 

3.4.2. Doeumenption 
.. 

A. Record cleanup and hoi~· 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 completeness. 

3.4.3. Office 

A.. Deliver original forms. logbooks. and laboratory calibration 
documentation 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. 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. 

4. SOURCES_ 

. HydroGeoChem. Inc. 1987. "Soil Gas Sampling, Analysis and QA Procedures.• 
Report dated January 15, 1987. Tucson. Arizona. 

Marrin. D. L .. H. Herfoot. and H. B. Lockheed. 1986. "Soil Gas Surveying for 
Subsurface Organic Contaminants.• Report dated October 2~ 1986. Las 
Vegas. Nevada. 

Marrin. Donn L .. and Glenn M Thompson. 1980. "Gaseous Behavior of TCE 
Overlying a Contaminated Aquifer." Groundwater 25, 1: 21-27. 

Tracer Research Corporation. 1985. Service Literature. Tucson, Arizona. 

S. APPENDIXES 

S.l. Soil Gas Data Form 

5.2. Data Form Completion 
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APPENDIX 5.1 . 

SOIL GAS DATA FORM 

--------------------------- -----------------·----- -----------------------

SOIL GAS DATA I PAGE 1 or - I 

FACUJTY CODE LOG DAlE -- I 
l.OC\110N 10 TIME ·-------- I SN.CPl.E 10 WEATHER I 
lDGGER CODE AIR TEMP (C) - I 
ACCEPTANCE CODE ANALYIICAL LAS CODE I 
RELD REP. - i 
SURFACE CONOffiONS • l . 

PROBE DEP1H (F1) PROBE NO 

I CYUNOER NO CARTRIOE NO 

ADAPTER NO PROBE VOLUME 

I VACUUM GAGE READING PUMP FLOW RATE AND OURAllON -
COLUMN FLOW RATE AND DURATION i 
AOOffiONAI- COMMENTS 

J 
lAB RECEIPT: 

(NAME/SIGNATURE) TIME/DATE 

lAB SAMPL£ CONlROL 10 • 
• 

ANALYSIS CHECKED BY DATE CHECKED 

MEASURED CONCENTRATION ! 
I 

COMPOUND ANALY2ED UNrTS or MEASURE 1 CHROMATOGRAM NO 

1st 2nd I . 
i I 

I I 
I 

! 

J I 
I 

~AHCE CQOES: ~ R~ U~NJI.£ N....a1' O£'I'ER\IMoiED 
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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 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. 

SOIL GAS DATA FORM 

J. 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. Location ID. Four-character code assigned sequentially to each 

borehole, test pit. or surface location where chemical. biological, 
radiological, and other measurements arc taken. 

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

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

S. Acceptance Code. One-character code assigned by the site manager. 

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

7. Time. .:rhe hours or days during which work occurred. 
' 

8. Weather. State of the atmosphere with respect to heat or cold, 
wetness or dryness.. calm or stor~ and clearness or cloudiness. 

9. Air Temp (C). Degrees as measured on the centigrade scale. 

10. Analytical Lab Code. A maximum of four characters noting the 
laboratory responsible for analysis. 

11. Field Rep. The name of the field representative. 

12. Surface Conditions. A description of the ground surface in the area 
around the soil gas sampling location. It is important to note any 
stains, ponded water, soil type, and wetness of soil. 

13. Probe No. The i'dentification number of the probe. 

14. Cylinder No. The model number of the cylinder. 
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15. Adapter No. The model number of the adapter. 

16. Vacuum Gauge Reading. The gauge reading on the vacuum indicator 
at the time just before the sample is collected. This reading should be 
the same as the pump capacity_ for prodpcing a ___ yacuu~ ensuring that 
a tight seal is present and leakage does not occur. -- - -

17. Probe Depth (Ft). The depth at which the soil gas sample is collected. 

18. Cartridge No. The carbon adsorption cartridge. glass vessel. or 
syringe that is used to collect a soil gas sample. 

19. 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 diamete~ compute this value only once. 

20. Pump Flow Rate and Duration. The flow rate of the pump 
determined by a rotometer and the time in seconds that the pump 
operates in evacuating the probe. 

21. Column Flow Rate and Duration. The flow rate through the 
cartridge that is determined by the reading and time in seconds that 
the pump operates while the sample is being collected . 

22. Additional Comments. Any additional information. 

23. Lab Receipt. The name of the laboratory that receives the sample for 
analysis. 

24. Name/Signature. The name and signature of the laboratory 
representative who accepts the sample for analysis. 

25. Time/Date. The time and date when the soil gas sample was collected 
in the format HHMM/DD-MMM-YY (1410/01-JAN-88). 

26. Lab Sample Control ID. The identifying number assigned to the 
sample by the laboratory. 

27. ·Analysis Checked By. The name of the laboratory representative who 
verified that the analysis has been performed according to applicable 
internal QA/QC procedures. 

28. Date Checked. The date the analysis was verified by the l:tboratory 
respresentative in the format DD-MMM-YY (OJ-JAN-88). 

29. Compound Analyzed. The names of the compounds identified in the 
soil gas. 

30. Measured Concentration 1st. The value of the integrated area under 
the chromatogram peak for each compound identified . 

Units of Measure. The units in which the measured concentrations 
were' recorded (llg/ /). 
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31. Measured Concentration 2nd. 
reanalyzing the sample. 

The second value obtained by 

32. Chromatogram No. The number of the chromatogram run that was 
used to determine the measured concentrations in the soil gas sample. 

• 
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STANDARD OPERATING PROCEDURE 6.1 

HEALTH AND SAFETY MONITORING OF COMBUSTIBLE GAS LEVELS 

---------- ------------ -- --- - ----- --------------- ---- --

I. PURPOSE 

To describe the equipment and proper method for monitoring combustible gas 
levels in order to determine when an explosion hazard exists in the work 
environment. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information on the 
scope of specific operations. related health and safety requirements. and the 
applicability of this procedure. Combustible gas indicators (or cxplosimctcrs) arc 
used to determine the potential for the combustion or explosion of unknown 
atmospheres. A typieal combustible gas indicator (CGI) determines the level of 
organic vapors and gases present in an atmosphere as a percentage of the lower 
explosive limit (LEL) or lower nammability limit (LFL) by measuring the change 
in electrical resistance in a Wheatstone bridge_ circuit. 

CGis provide readouts in units of percent LEI.. in parts per million (ppm) 
combustible gases by volume. or both. The types of combustible gases to be 
encountered arc often unknown. ·In those instances. the more explosive the 
calibration gas (the lower the LEL). the more sensitive the indication of 
cxplosivity. and a greater margin of safety results.· The operator should be 
familiar with the LEL concentrations for specific gases to effectively usc 
instruments that provide data only in ppm combustible gas (by volume). 

Although instruments can be purchased that arc factory-calibrated for gases like 
butane. pentane. natural gas. or petroleum vapors. methane calibration is the most 
common. The LEL of methane is S% by volume in air; therefore. an air mixture 
containing S% methane will be read as 100% LEL and is explosive. When 
combustible gases other than methane arc sampled. the relative respOnse of the 
detector must be considered. Rccalibration to other gases may be possible (sec the 
manufacturer's recommendations). and National Bureau of Standards (NBS) 
traceable calibration gases should be used. The relative sensitivity of the detector 
and the differences in LEL for different gases will produce varying meter 
responses. Correlation equations 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 several incorporate oxygen 
analyzers. 
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2.1. Definitions 

A. Lower Explosive Limit (LEL) 

The LEL (also LF~ 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 U~ 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. 

2.1. Instrument Llmitatioas 

A. Of the many instruments commercially available for detecting 
combustible or explosive gas. some arc not certified safe for operation in 
the atmospheres they can detect. It is important to usc only those 
instruments that arc certified safe for use in atmospheres greater than 
2SCJ& 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 silancs~ silicones, 
silicates, or other compounds containing silicon because these substances 
seriously impair the instrument response. 

D. If the detector has a platinum filamcn~ its sensitivity may be reduced by 
exposure to gases like leaded gasoline vapors (tetraethyl lead), sulfur 
compounds (mercaptans and hydrogen sulfide)~ and sulfide compounds. 
An inhibitor filament that will nullify the effect of leaded gasoline 
vapors is available on some commercial units (Mine Safety Appliances 
Company, Model 260 Portable Combustible Gas and Oxygen Alarm). The 
instrument manufacturer's operating manual should be consulted to 
determine the instrument's ability to function in leaded gasoline 
atmospheres. 

E. An oxygen detector should be used in conjunction with a CGI. Select a 
unit with this feature and follow the operating manual when the oxygen 
detector is calibrated and used. This is especially important when 
atmospheres arc 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 cause measurement interference. 

G. Combustible gas indicator instruments must be . calibrated frequently. 
Using an NBS traceable calibration gas. consult the manufacturer's 
operating manual for calibration frequency. Also. frequent talibration 
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will be necessary if se·veral kaown organic species are present. Maximum 
accuracy requires a recalibration for each gas. 

3. PROCEDURE 

3.1.- Associated -Procedures 

Information that ·applies to most field activities is provided in SOPs l.J.:J.IO. 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; decontamination procedures; and documentation 
requirements. Procedures directly associated with this SOP arc listed below. 

SOP No. _$0P Title-

1.1 General Instructions for Field Personnel 

1.6 General Equipment Decontamination 

3.2. Preparatioa 

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 S.l. Perform a 
minimal check of the CGI in the office to ensure 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 equipment checks 
described below. 

I. Make sure the instrument is clean and serviceable. especially sample 
lines and detector surfaces. 

2. Check the 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 operable when the analyzer is on. 
The pump can usually be heard when operating. 

S. With the intake assembly in combustible gas-free ambient air, zero 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. · 
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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 maiiuain 
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 arc equipped with three meters 
that read in percent 02. percent LE~ and ppm. A correctly 
calibrated instrument for determining percent LEL is critical for 
monitoring many wo~k environments. The percent oxygen is usually 
factory calibrated and should not be adjusted in the field. The ppm 
dial is often not used in the field unless a Photoionization Detector 
(PID) or Flame Ionization Detector (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. 

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

C. Obtain a sufficient number of the appropriate ER Program data 
collection forms· (sec INDE~ TO SOPs). 

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

3.2.3. Field 

A. Instrument Check 

Before using the CGI in the field, follow the procedures in.:·Section 
3.2.l.D. Additional adjustments may be made. If necessary. adjust the 
alarm setting to the appropriate combustibility limiL The action level 
or the point at which activities arc halted and personnel removed 
from the immediate vicinity is usually less than 25% of the LEL for 
the gases that arc present. 

B. Record necessary calibration data in the logbook and include t~e 
information listed below. 

1. Date and time of arrival at the site 

2. Site identification 

3. Instrument, model number. and serial number 

4. Date/time calibrated . 
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5. Calibration gas ·used 

6. Calibration location 

7. Operator•s signature 

3.3. Operation 

3.3.1. Field Measurements 

A. Calibrate the CGI daily before usc in the field. The calibration 
procedure for the Gas Tech Model 1314 is outlined in Appendix 5.4. Also. 
consult the manufacturer's ·manuaL 

B. Complete· the Combustible Gas Indicator Monitoring Data form (Appendix 
5.2) as described in· Appendix S.3. Data Form Completion. 

C. Position the intake assembly close to the area in question to get an 
accurate reading. For readings taken downhole during drilling. there will 
be a slight delay between positioning the intake tubing downhole and 
registering accurate meter readings because of the time required for the 
sample to travel the length of the tube. 

D. In general. combustible gas indicator instruments respond in the manner 
described below . 

I. The meter indicates O.S LEL (SO%). This means that SO% of the 
concentration of combustible gas needed to reach an unstable 
combustible situation is prcscnL If the LEL of the gas is S% in air. 
then the instrument indicates the presence of a 2.5% mixture. 

2. The meter needle stays above 1.0 LEL (100%). This means 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 returns to 
zero. This response indicates that the ambient atmosphere has a 
combustible gas concentration greater than the UEL. 

E. Personnel should evacuate the area if any of the events listed below 
occur. 

I. Sounding of the alarm 

2. Readings that reach the action levels designated in the Health and 
Safety Plan 

3. Malfunctioning of the CGI 

4. Condition encountered or suspected that indicates oxygen enrichment 
or depletion of the atmosphere (specially designed units are available 
for operation in those atmospheres) 
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F. Some important factors to keep in mind during use are listed below. 

I. 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 example, downhole during 
drilling). 

· 2. Operation of the unit in temperatures outside the recommended 
operating range may compromise the accuracy of readings 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 usc in oxygen
enriched or depleted -~tmosphercs. If this condition is encountered or 
suspected, personnel . should evacuate the area. Specially designed 
units are available for operation in those atmospheres. 

4. Use an oxygen detector in conjunction with a CGL Select a unit and 
follow the operating manual for calibration and usc of the oxygen 
detector. 

S. Calibrate the equipment regularly and charge the battery after each 
field usc. Sec the operating manual for details. 

6. The operator should fully understand the operating principles and 
procedures for the specific CGI in usc. 

3.4 Postoperatioa 

3.4.1 Field 

A. When the activity is completed 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. 

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

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

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

C. Review data collection forms for completeness .. 
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• 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 Energy. 

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

4. SOURCE 

EPA. 1984. •characterization of Hazardous Waste Sites - A Methods 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 Research and Development. Las 
Vegas. Nevada. 

5. APPENDIXES 

5.1. Equipment aad sUpplies Checklist 

5.2. Combustible Gas Indicator Monitoring Data Form 

5.3. Data Form Completion 

• 5.4. Calibratloa Procedure for Gas Tech Model 1314 

· ..... .. 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

CGI 

Battery charger for CGI 

Oxygen sensor 

Battery charger for oxygen sensor 
. 

Spare gas dctcetor 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 
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APPENDIX 5.2 

COMBUSTIBLE GAS INDICA TOR MONITORING DATA FORM 

- --- - -. 

COMBUSTIBLE GAS INDICATOR (CGt) MONITORING DATA 

FACIUTY CODE LOG DATE 

LOGGER CODE FJElD REP 

CCI UANUFACTURER CCI uoDa NO 

SERIAL NO CALIBRATION DATE/TIME 

ACCEPrAHCE. CODE 
.. 

BATTERY CONDITION . 
CAUBRAnON 
GAS (%l.EL): CYLINDER 
1YPE CONCENTRATION ;: LEL SERIAL NO 

CAUBRAnON 
GAS (PPU): CYLINDER 
lYPE CONCENTRATION PPM SERIAL NO 

COt.ACENTS 

r 
LDCA110N COORDINATES I t.tONITORING I LOCATION i ~ LOWER I l I -(fl) ... 

OOR TIME ; 'TYPE I EXPLOSIVE I PPM ' OXYGEN· 
DESa.JJON NORDf I £AST : (HH:t.tt.t) l I UNIT : . 

I ' . • 
! I . 

I • . 
i I ! 

' : 

: : . . 
I i . 
i . 

I 
; 

I 
. 

. 
i i 

i 

! 
j 

i : 
I I 

I 

I I I • I I 

I I I ; 

ACCEP'WCCI: CODa: A-I<IXD'fMIU It~ u-uNACC!PrMIU N....of OOUUICm 

LOCAnON TYPES: BH - 80REHOU: SL - SURFACE LOCAnOH lP- TEST PIT WI.- WELL 

CllY'U7I: IIOUJa) OATA r'Cift EHTW'I' IHIU llloiS 

co-tot (t/811) 
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APPENDIX 5.3 

DATA FORM COMPLETION 

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 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 

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

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 field representative. 

S. CGI Manufacturer. The company that manufactured the CGI. 

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

7. CGI Serial No. The serial number of the CGL 
( 

8. CGI Calibration Date/Time. The date and time when the CGI was 
last calibrated. 

9. Acceptance Code. One-character code assigned by the site manager. 

10. Battery Condition. The battery charge reading at the beginning of 
the measurement. 

II. Calibration Gas (q& · LEL). This information consists of three data 
fields: the chemical name of the calibration gas (type), concentration 
of the calibration gas (% LEL), and the serial number of the gas 
cylinder. 

12. Calibration Gas (pprn). This information consists of three data fields: 
the chemical name of the calibration gas (type), conceniration of the 
calibration gas (ppm), and the serial number of the gas cylinder. 

13. Comments. Any additional information. 
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APPENDIX 5.3. Continued 

14. Location ID or Description. Four-character code assigned sequentially 
to each borehole. test pit. or surface location where physical. 
chemical, biological, radiological, and other measurements are taken. 

- --- ---
15. Coordinates- (Ft).---The loeadori -or-tHe- measurement of the-survey-grid------- - - ---------

in units of feet. The two coordinate fields arc in the format north, 
cast. 

16. Monitoring Time (HH:MM). The time when a field measurement was 
taken in the format hours:minutes using a 24-hr clock. Example: 
08:37 for 8:37 a.m. and 19:12 for 7:12 p.m. (See conversion table 
below.) 

Conversion Table 

Conventional Time 

1:00 a.m. 
12:00 Noon 
1:00 p.m. 
2:00p.m. 
3:00p.m. 
4:00p.m. 
5:00p.m. 
6:00p.m. 
7:00p.m. 
8:00p.m. 
9:00p.m. 

10:00 p.m. 
11:00 p.m. 
12:00 Midnight 

24-Hr Time 

1:00 
12:00 
13:00 
14:00 
15:00· 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 
24:00 

17: Location Type. Code describing the location of the CGI reading. The 
location type codes arc: BH-borchole. TP-test pit, SL-surface 
location. and WL-wcll. 

18. Percent Lower Explosive Limit. The reading obtained with the meter 
set to the LEL Scale. 

19. PPM. The reading with the meter set to the PPM scale. 

20. Percent Oxygen. Record the percent oxygen reading in this data 
field. 
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-·~TE(!!:! M9DEL 1311 CALIBRATION 

CALIBRATION PROCEDURE 

1. PPM RANG£ 
1.01 Tum on Instrument, allow to wann up and adJust zero In nonnal way. 
1.02 Add a few dropa of water to gloaa wool pocktng lnalde humldtner. Oloaa wool ehould be 

motet but not drfpplng. · 
1.03 Couple flowmeter to Cllplok fitting, and humldlf1er to flowmeter Inlet. oa ahown. 
1.04 Couple Cdplok fitting to Instrument Inlet. 
1.05 ReadJust zero 01 required after lnalrument •toblllzee. 
1.06 Note flowmeter reading, 
1.07 Connect coUbrotlon valve to ppm-range cylinder. Open valve eUghtly to produce o 1moll flow. 
1.08 Couple valve outlet to humldtner Inlet. 
1.00 Adjuet valve to give tome flow on flowmeter oa observed In 1.06. 
1.1 0 Watch meter 01 goa entera Instrument. Obaerve hlghe1t reading. 
1.11 Comport reodlng with m.cu1(td go• concentration on cyUnder. 
1.1 2 If not correct. odjuet callbrotlon oa ehown In Section V of lnatn..ctlon Manuel • 
1.13 Tum off valve and dl1connect coUbratlon components. 

2. LEL Range 
Use eomt procedure 01 above, but In LEL range. However, omit humidifier 01 It 11 not necuaol")' In LEL range . 
Uae LEL range cyUnder. 
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STANDARD OPERATING PROCEDURE 6.2 

HEALTH AND SAFETY MONITORING OF ORGANIC VAPORS WITH 

A_PHOTQ{ONIZATION DETECTOR 

1. PURPOSE 

To describe the equipment and proper method for environmental monitoring of 
toxic gases and vapors using a portable pbotoionization detector (PID). 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information on the 
scope of the given operation and the applieability 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 detector 
(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 ethane) that arc 
readily detected by FID instruments. Appendix S.J 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 
equal to that supplied by the ionizing source in the detector. which is an 
ultraviolet (UV) lamp. Several probes arc available for the PID. each having a 
different source and a different ionization potential For this reason. the 
selection 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 detectable compounds in a mixture of gases. Therefore. it 
indicates an integrated response to the mixture. 

2.1. PID Instrument Umitatioas 

A. The PID is a nonspecific total vapor detector. It cannot be used to 
identify unknown substances; it can only quantify them. 

B. The PID must be calibrated to a specific compound. 

C. The PID does not respond to certain low molecular weight hydrocarbons 
like methane and ethane. 

D. Certain toxic gases and vapors like carbon tetrachloride and hydrogen 
cyanide have high ionization potentials and cannot be detected with a 
PI D. 

E Certain models of PID instruments are not intrinsically safe. Refer to the 
manufacturer's operating manual for use in potentially flammable or 
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combustible atmospheres. A PID should be used in conjunction with a 
combustible gas indicator (see SOP 6.1. Health and Safety Monitoring of 
Combustible Gas Levels). 

F. Electrical power lines or power· transformers close to the PID instrument 
may cause measurement errors. Under this circumstance. refer to the 
operating manual for proper procedures. 

G. High winds and high humidity will affect measurement readings. 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 linear from about 0 to 600 ppm. This 
means the HNu reads a true concentration of benzene only between 0 and 
600. Greater concentrations arc read at a lower level than the true value. 
Consult the manufacturcr•s operating manual to determine the 
instrumcnt•s response to various chemicals. 

2.2. Regulatory Llmitatioas 

A. Transport of calibration gas cylinders by passenger and cargo aircraft 
follow the U.S. Code of Federal Regulations. 49 CFR Parts JOo-177. 
Benzene is a typical calibration gas· included with a PID. Benzene is 
classified as a nonflammable gas. UN 1SS6. 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 equipment and supplies; sample collection. preservation. 
packaging. and shipping; decontamination procedures; a-:td documentation 
requirements. Procedures directly associated with this SOP arc listed below. 

SOP No. 

1.1 

1.6 

6.1 
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• 3.2. Preparation 

3.2.1 Office 

• 

•• 

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

B. Coordinatc-schedufc:S/actions with the installation staff. 

C. Obtain appropriate permission for property access. 

D. Assemble the equipment and supplies listed in Appendix 5.2. Perform the 
procedures described below. 

I. Start-Up Procedure 

a. Before attaching the probe, check the function switch on the 
control panel to ensure that it is in the off position. Attach the· 
probe by plugging it into the interface on the top of the readout 
module. Usc care in aligning the prongs in the probe cord with 
the plug interface. Do not usc excessive force. 

b. Turn the function switch to the battery check position. The 
needle 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. 

c. 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 eyes. Also. 
listen for the hum of the fan motor. 

d. To zero the instrument, turn the function switch to the standby 
position and rotate the zero adjustment until the meter reads zero. 
A calibration gas is not needed because this is an electronic zero 
adjustment. If the span adjustment setting is changed after the 
zero is set, the zero should be rechecked and adjusted (if 
necessary). Wait IS to 20 sec. to ensure that the zero reading is 
stable. If necessary, readjust the zero. 

2. Operational Check 

a. Follow the start-up procedure. 

b. With the instrument set on the 0 to 20 range, hold a solvent-based 
marker pen ncar the probe tip. If the meter deflects upscale, the 
instrument is working. 

3. Calibration Procedure 

a. Follow the start-up procedure and the operational check . 

b. Set the function switch to the range setting for the concentration 
of the calibration gas. · 
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c. 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 piece of 
clean tygon tubing. Open the valve on the regulator. 

e. After IS sec. adjust the internal calibration screw until the meter 
r~ding equals 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 equipment 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 equipment and hazardous 
materials to obtain information on regulations and specifications. 

3.2.2. Documeatafloa 

A. Obtain a logbook from 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 the ER Program data administrator for . a current list of 
management cod~ location IDs. and sample numbers used in the 
completion of data forms. 

E. Record the calibration data on the Photoionization Detector Field Data 
form (Appendix 5.3). See Appendix 5.4 (Data Form Completion) for 
instructions. 

3.2.3. Field 

A. Follow the start-up procedure, operational check, and calibration check 
described in Section 3.2.1.0. 

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 probe's inlet and exhaust. wrap the P.ID in clear 
plastic to prevent it from becoming contaminated and to prevent water 
from getting inside the instrument in the event of precipitation~ 
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3.3. Operatioa 

3.3.1 Measuring organic vaoor levels using the PID 

A. A!s with any field instrumen~ accurate results depend on the operator's 
knowledge of the operator's _manuaL Follow the instructions in the 
operating manual explicitly in order to obt8.in accurate results.~ 

B. Position the intake assembly close to the monitoring area because the low 
sampling rate allows for only very localized readings. Do not immerse the 
intake assembly in fluid under any circumstances. 

C. While taking care not to permit the PID to be exposed to excessive 
moisture. di~ or contamination. monitor the work activity as specified in 

· the site Health and. Safety Plan. Conduct the PID survey at a slow to 
moderate rate of spcCd and slowly sweep the intake assembly (the probe) 
from side to side. 

D. During drilling activities. perform PID monitoring at every S·ft interval 
downhole. at the headspacc. and in the breathing zone. In addition. 
monitoring may be performed in the breathing zone during actual drilling 
when elevated organic vapor levels arc encountered. When the activity 
being monitored docs not involve drilling (like surface sampling). readings 
may only be recorded in the breathing zone. Refer to the site Health and 
Safety Plan tor specific monitoring instructions. 

E. Be prepared to evacuate the area if the preset alarm sounds. Operators 
using supplied air systems may not need to evacuate the work area. but 
they should frequently observe the levels indicated by the instrument. 

· F. Static voltage sources like power lines., radio transmissions, or 
transformers may interfere with measurements. Sec the operator's manual 
for a discussion of necessary considerations. .. 

3.4. Postoperatioa 

3.4.1. Field 

A. When the activity is completed or at the end of the day, carefully clean 
the outside of the PID with a damp disposable towel to remove any 
visible dirt. Return the PID to a secure area and place on charge. 

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

C. Make sure all survey or sampling locations are propcrJy staked and the 
location ID is readily visible on the location stake. 

3.4.2. Documentation 

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

B. Complete logbook entries. verify the accuracy of entries. and sign/initial 
all pages. 
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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 
copies to the site manager and ·files) for eventual 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 Regulation~ Title 49, U.S. Department of 
Transporatation, Parts lOo-177. November I, 1985. Washington, D.C.: U.S. 
Government Printing Office. 

EPA. 1984. •Characterization of Hazardous Waste Sites-A Methods 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 Research and Development, Las 
Vegas, Nevada. 

5. APPENDIXES 

5.1. Comparison of the FID and PID 

5.2. Equipment and Supplies Ch~klist 

5.3. Photoloalzatioa Detector Field Data Form 

5.4. Data Form Completion 
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APPENDIX 5.1 

COMPARISON OF THE FID AND PID 

FID 

Response Responds to many organic -
gases and vapors. 
especially low molecular 
weight hydrocarbons. 

Application In survey mode, detects 
total concentrations of 
gases and vapo~ In GC 
mode, identifies and 
measures specific 
compounds. 

Limitations Docs not respond to 
· inorganic gases and 

Calibration gas 

Ease of 
operation 

Detection limits 

Response time 

Mound PlaDi ER Program SOPa 
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vapors with a higher 
ionization potential 
than the flame 
detector. No 
temperature control. 

Methane and others 

Requires experience to 
interpret correctly. 
especially in GC mode. 

0.1 ppm (methane) 

2-3 sec (survey mode) 
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PID 

Responds to many org~nic 
and some inorganic gases 
and vapors. especially 
heavy hydrocarbon~ 

In survey mode, detects 
total concentrations of 
gases and vapors. Some 
identification of 
compounds possible if GC 
column and standards are 
used. 

Does not respond to 
methane or inorganic 
aliphatic chlorinated 
solvents. Does not respond 
properly in presence of 
water vapor (high 
humidity). Docs not 
detect a compound if 
probe (lamp) has a lower 
energy than compound's 
ionization potential. 

Benzene (1.3-butadiene) and 
others 

Fairly easy to use and 
interpret. More difficult 
in the GC mode. 

0.1 ppm (benzene). 
depends on lamp voltage. 

3 sec for 90% of total 
concentration 
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APPENDIX 5.1, Continued 

FID PID 

Maintenance 

Useful range 

Service life 

Periodically clean and 
inspect particle filters, 

- valve rings, and burner 
chamber. Check calibration 
and pumping system for 
leaks. Recharge battery 
after each usc. 

0-1000 ppm 

8 hrs; 3 hrs with 
strip chart· recorder 
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Check calibration regularly. 
Recharge battery after 
each usc. 
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APPENDIX 5.2 

EQUIPMENT AND SUPPLIES CHECKLIST 

Photoionization ·detector -(PID) 

Operating manual 

Probes: 9.SeV __ -J. 10.2eV __ -J. and 11.7eV __ _ 

Battery charger for PID 

Spare batteries 

Jeweler's screwdriver for adjustments 

Tygon tubing 

NBS traceable calibration gas (type). ___ _ 

'7" valve for calibration 

Intake assembly extension 

Strap for carrying PID 

Teflon tubing for downhole measurements 

Plastic bags for protecting the PID from moisture 
and dirt 
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APPENDIX 5.3 

PHOTOIONIZATION DETECTOR FIELD DATA FORM 

PHOTOIONIZA110N DETECTOR AELD DATA 

FACIUTY CODE LOG DATE ---
l.DCA110N 10 LOCATION lYPE 
lDGGER CODE AELD REP 

PHOTOIONZA110N DETECTOR INSTRUMENT: uooa ·-
MANUFACTURER OATE/TlME CAUBRATEo 

SERIAL NO ACCEPTANCE CODE 

I CAUBRA110N GASES: ! 
• 

I lYPE/CYUNDER 10 NO I CONCENTRATION (PPM)/SPAN I 

I I ! 
1 - r; i 2 i 

COMM -~---

TIME I SAMPLE OBSERVED READING (ppm) DRIWNG 
{HH:MM) I 10 DH HS BZ D OT DEPTH(FT) COMMENTS 

i i 

: I I • --I I I 

' i --
: 

I : : 
~ 

I : . . . 
I --i i J ! ·-i 

, 
I l I . . I l : I 

I 

i ! I 

I I i I ; 

I I ! . 
i i ; 

I l I 

i I I 

.ACCtPrAHCE CCOES: ~ R~ ~ N-ttOT DErERMINED 

LOCAnoN lYPES: 
8H - 80REHOI.E 
SS - SOIL SAMPLE 
SL - SURFACE LDCA'OON 
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• APPENDIX 5.4 

DATA FORM COMPLETION 

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an 
__________ -~ll~_!'y_j~~a~~ ~~~!lk. Where there is no data entry, enter UNK for Unknown," NA 

• 

. ;. 

for Not Applicabl~-or-ND-for-NoCDonc.-·lra-ny-proCCdurc·was ·not-pcrfqtmea 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. 

PHOTOIONIZATION DETECTOR FIELD DATA FORM 

I. Facility Code. Five-character code 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. 

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

3. Location ID. Four-character code assigned sequentially to each 
borehole, test pit, or surface location where physical, chemical, 
biological, radiological, and other measurements are taken. 

4. Location Type. Two~haracter code identifying where the sample was 
taken. There is one location type for each location ID. Location 
types include those listed below. 

5. 

6. 

7. 

8 . 

9. 

BH-Borehole 

TP-Test Pit 

SL-Surface Location 

WL-Well 

SB-Sample Bottle 

SS-Soil Sample 

OT -other (explain) 

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

Field Rep. The name of the field representative. 

PID Model. Model of photoionization detector (PID) instrument. 

PID Manufacturer. Manufacturer's name on the PID instrument used. 

Date/Time Calibrated. Last day and time when the PID instrument 
was calibrated. Calibration should be performed daily. 
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APPENDIX 5.4. Continued 

10. Serial No. Serial No. of PiD i~strumcnt. 

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. 

I 4. Time (HH:MM). The time when a field measurement was taken in the 
24-hr clock format of hours:minutes (for example. 08:37 for 8:37 a.m. 
and 19:12 for 7:12p.m.). Sec the· conversion table below. 

Conversion Table 

Conventional Time 

1:00 a.m. 
12.-GO Noon 
1:00 p.m. 
2:00p.m. 
3:00p.m. 
4:00p.m. 
S:OO p.m. 
6:00p.m. 
7:00p.m. 
8:00p.m. 
9:00p.m. 

10:00 p.m. 
J 1:00 p.m. 
12:00 Midnight 

24-Hr Time 

1:00 
12.-GO 
13:00 
14:00 
JS:OO 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22.-GO 
23:00 
24:00 

IS. Sample ID. When samples are being taken during a PID monitoring. 
the identification number or code assigned to a particular sample 
(like Ol) is correlated with the observed readings 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 reading 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 reads 
in parts per million (ppm) during drilling. Readings may be taken 
downhole. at the headspace, and in the breathing zone. and data 
should be recorded in the appropriately marked column. 
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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 borehole. monitoring 
well, or potentiometer. 

2. DISCUSSION 

The Field Sampling Plan (fSP) or Work Plan (WP) for the site contains specific 
details about the procedureS;. equipment. and frequency of measurements for this 
SOP. The documentation of water level measurements. air quality for the health 
and safety or field personnel. and equipment calibration will be performed as 
d~cribcd in the associated procedures. 

Generally. water level measurements from boreholes. potentiometers. or monitoring 
wells arc used to construct potentiometric surface maps. Theteforc. watcc level 
measurements at a given site should be collected within a 24-hr period. Under the 
r ollowing conditions. all measurements must be taken within 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 influenced 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 event 

The device used to measure water levels should be adequate to attain an accuracy 
of 0.01 ft. Generally acceptable devices arc listed below. 

Steel tape 

An electric sounder 

A petroleum product probe 

A reflection sounder 

A transducer 

An airline 

Mound Plant ER Procnm SOP• Reviaion 1 

...... 

SOP:U 
Pap! 



Place a survey mark on the casing as a refer.ence measuring point. The mark 
should be permanent; a groove cut with a file is recommended. 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 activities. They should be 
consulted 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 

3.2. Preparation 

3.2.1. Office 

1.1 ·General Instructions for Field Personnel 

1.6 General Equipment Decontamination 

3.3 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 Safety Monitoring of Organic 
V~p~rs with a flame Ionization Detector 

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. Ensure the 
proper operation of all sampling equipment. Be sure the water level 
measuring device has been calibrated. 

E. Contact the carrier that will transport samples to obtain information on 
regulations and specifications. 
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• 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 the appropriate ER Program data 
collection forms (sec INDEX TO SOPs). 

D. Consult the ER Program data administrator for a current list of 
information management cod~ 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 logboo_k. 

3.2.3. Field 

A. Locate monitoring wells to be measured and the appropriate 
decOntamination area. Check decontamination zones and barricades to 
public access. 

B. Decontaminate all sampling equipment before taking the first 
measurement and between each well (sec SOP 1.6. General Equipment 
Decontamination. and the FSP or WP). 

C. When taking a number of water level mcasurcmcn~ it is preferable to 
start at those wells that arc the least contaminated and proceed to those 
wells that arc the most contaminated. 

3.3. Operation 

A. Whenever a water level 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. Yse the latter when a petroleum or gasoline 
product is floating on the static water in the well. Fill out the forms as 
described in Appendix 5.4. Data Form Completion. 

B. Place equipment 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. 

E. If required by site-specific conditions. monitor the hcadspace of the well 
with a photoionization detector 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. 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 Detector; and SOP 6.3. Health and 
Safety Monitoring of Organic Vapors with a Flame Ionization Detector. 

Mnund Plant ER Protrram SOPs Revwioo 1 SOP :S.l 



F. Lower an electric. water level measuring device or equivalent (for 
instance. permanently installed transducers or airline) into the well until 
the water surface is encountered. 

G. Measure the distance from the water surface to the reference measuring 
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 least twice or until results arc reproduced and 
record each measurement in the logbook and in the comments eolumn of 
the data form. Record .the reproduced measurement in the deptti-to-water 
column on the field forni. 

I. Lower the water level measuring device until the bottom of the well is 
encountered. Record the depth. Repeat procedure until a consistent 
depth of the well is obtained. 

J. Remove all downhole equipment; replace the well casing cap and locking 
steel caps. · 

K. Rinse all downhole equipment and store for transport to the 
decontamination area. 

L. Note any physical changes (like erosion or cracks) in the protective 
concrete pad or variation in the total depth of the well in the logbook. 

M. If using pressure transducers to measure water levels. refer to SOP 3.3. 
Operational Check of Pressure Xransducers Used in Measuring Water 
Levels in Wells. 

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 as specified in the FSP or WP. 

C. Make sure the monitoring well is labeled or the borehole 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. Sample Control and 
Documentation; SOP 1.4. Sample Containers and Preservation; and SOP 
1.5. Guide to Handling. Packaging. and Shipping of Samples. 
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• 3.4.2. Documentation 

A. Record cleanup and hole abandonment procedures and any uncompleted 
work (like: site·rc:storation or long-term monitoring) in the: logbook. 

B. Complete logbook -entilCS. verify the accuracy of entries,-and -sign/initial. 
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 flies) for eventual delivery to the 
Department of Energy. 

B. Inventory equipment aild 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. SOURCE 

• 

EPA. 1986. •RCRA Groundwater Monitoring ·Technical Enforcement Guidance 
Document.: U.S. Environmental Protection Agency unnumbered document. 
Washington. D.C.: U.S. Government Printing Office. 

5. APPENDIXES 

5.1 Equlpmeat and Supplies Checklist 

5.2 Groundwater Level Data Form 

5.3 Grouadwater Levels aad Gasoline Thickness Data Form 

5.4 Data Form Completion 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Site map showing well locations 

Steel tape and blue 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 

Tape measure graduated in 0.01 ft 

Nonwater-soluble black ink pens 

Revision 1 

• 

•• 

• 
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APPENDIX 5.2 

GROUNDWATER LEVEL DATA FORM 

---- ----- -- -------

GROYNOWAI ER LEVEl DATA 
PAGE __ ~F-

FACIUTY CODE UlGG£R CODE 
LOG DAlE ACCEPTANCE CODE 

LDCAliON 1.00 1lllE ! DEP'IM TO I 

I 
10 (HH:UU) I WA'Im(Fl)• I COUMENTS 

i i 

I l ! 
I ' I 
I I ' I i I 

. ! ( 

I I ! 

I . i 
I I f 

I I 
I I 

I I I 
I I ! 
I I I 
! t I 
I I I 

I I 
i I j 

i I 
I I f 
I I ! 
I I I 

i I j 

I I I 
I i ! 
I i I 
I I I . 
I ! I 

i I j 

I I i 
• ~ RETERDtCE POIHf F1IOW 0 1CP OF GROUND OR 0 1CP OF CASIHCO 

~CODES: A-410t:EPf~ R~ U~ABIL N-tiOT OEIOUNED 
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APPENDIX 5.3 

GROUNDWATER LEVELS AND GASOLINE THICKNESS DATA FORM 

GROUNDWATER lf:\lfl S AND GASOUNE TI11CKNESS DATA 

FACIUJY CODE LOGGER CODE 
LOG DATE 1YPE Of PROBE 

ACCEPTANCE CODE 

LOCA110N I lOC ~ DEPTH 10 I DEPTH 10 
I) (HH:ua.t) I WATER (Fl) • GAS (Fl) 

I I I 

! I I i 
! . i ! . 
l I ! . 

i 

I ; : ~ 

f I I . . 
I ' . 

I I i l 
! I i 
I I t 

I i I 
·j I i I I 

I ! ! i 
I • I 1 
I i ~ I 
I ! . I 

• I 

i i ; I 
! i I ! 
I j j I 

f ' i 
! I . 

: ' 
I 

I I I . 
I I I i 
I I ; 

I I ! 
i ! I . 
i ' I I 
J I i ! 

I 

I I i ----- 0 1'1Pfl'-- Clll 

AJ::CD'TAHt% coca: A--ACCD"t'A&.t ~~~ u-uNACC:EJ"fA& 

T'IPD OF f'ROIID: RGO-'IU\.ON ftOO wmt PASt!: CMI-CIIL WA'I'Ot 1Nta8"Aa: PIIOIII!: 

~ 8tUIIJI -·""'--- (,,.., 

Mnnnrl Pl~t.nt RR Provrran SOPe ReYUton 1 

... 
COUUENTS 

0 1'1POT~ 

N-ar~ 

an4-C)n4DI (5I"EEN) 
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• APPENDIX 5.4 

DATA FORM COMPLETION 

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_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. 

• 

• 

GROUNDWATERLEVEL-DATA FORM. 

I. 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 t,vo numbers designate the 
specific site within the facility: 

2 Logger Code. Three-character code identifying the company 
responsible for performing field 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. 

S. Location ID. Four-character code assigned sequentially to each 
borehole, test pit. or surface location where chemical, biological, 
radiological, and other measurements are taken. 

6. Log Time. Using the 24-hr clock, time when the water level · 
measurement was recorded. Must be in the format of hours:minutes. 

Conversion Table 

Conventional Time 

1:00 a.m. 

Mound Plant ER Program SOP• 

12:00 Noon 
1:00 p.m. 
2:00p.m. 
3:00p.m. 
4:00p.m. 
5:00p.m. 
6:00p.m. 
7:00p.m. 
8:00p.m. 
9:00p.m . 

10:00 p.m. 
11:00 p.m. 
12:00 Midnight 

Reviaion 1 
., .. _,.L """' .. 

24-Hour Time 

1:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 
24:00 

SOP 3.1 
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APPENDIX 5.4, Continued 

7. Depth-to-Water. The water level measurement in feet, tenths of feet, 
or hundredths of feet. depending on instructions provided in the FSP 
or WP. 

8. Measuring Reference Point. Inscribe, ink, or paint a permanently 
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 relative 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 surface 
on the data form and in the logbook and describe the new measuring 
point in the commentS column of the data form. 

9. Comments. Any additional information. 

GROUNDWATER LEVELS AND GASOLINE THICKNESS DATA FORM 

Items I 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 petroleum) product is floating on the water in the well. 

1. Depth-to-Gas. The level measurement in feet, tenths of feet. or 
hundredths of feet. depending on instructions provided in the FSP or 
WP. 

2. Type of Probe. The manufacturer's name and serial number (if 
available) of the petroleum probe being used. 

Mnund Plant ER Procrnun SOPe SOP:U 
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• 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 Field Sampling Plan (FSP) or. Work Plan (WP) provides information about the scope 
and details of the soil-boring operation. 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 documentation of data will 
be performed as specified in the associated procedures. 

To the extent possible. the ·boring process should not alter the medium that is being 
investigated. Various methOds can be used for soil boring. These include. but arc not 
limited to. hollow-stem augcring. cable tool. mud rotary. and air rotary. For most 
investigations. dry hollow-stem augcring or cable tool arc the preferred drilling methods. 

•

. d~itional information concerning boring techniques is contained in the SOP 4.2. Rock 
rang. 

When drilling is performed in areas in which suspected subsurface-source contaminants 
may be encountered in the vadose 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, Methods to Control Communication of Subsurface 
Contaminants with Groundwater. 

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 about equipment and supplies; sample collection. preservation, packaging, and 
shipping; and documentation requirements. Procedures directly associated with this SOP 
arc listed below. 

• 
SOP No. 

1.1 

1.3 

1.4 

Mound PlantER Progrun SOPs 

Draft 

SOP Title 

General Instructions for Field Personnel 

Sample Control and Documentation 

Sample Containers and Preservation 

Revi..ion 2 

March 1992 
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1.5 Gujdc: to Handling, Packaging, and Shipping of 
Samples 

1.6 General Equipment Decontamination 

4.2 Rock Boring 

4.3 Monitoring Well Installation 

S.l Soil and Rock Borehole Logging and Sampling 

6.1 ·Health and Safety Monitoring of Combustible Gas Levels 

3.2. Preparation 

3.2..1. OCOee 

6.2 Health and Safety Monitoring of Organic Vapors. 
with a Photoionization Detector 

6.3 Health and Safety Monitoring of Organic Vapors 
with a FJame Ionization DeteCtor 

A. Review the FSP or WP "&Jld 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 S.l. Ensure the proper 
operation of aU sampling equipment. 

E. If samples arc 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 
spccifica tions. 

F. Ensure that boring or well-drilling- permits required by state or local authorities 
have been obtained. as weU as procedures for compliance with state or local 
regulations regarding the submission of well Jogs and samples. 

G. Research the site hydrogeology to estimate the key parameters (for example. 
anticipate the aquifc'r 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 check in the logbook. 

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

Mound Plant ER Procram SOP• 
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• 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. 

3.2.3. Field 

A. 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 areas are not traversed by utility 
transmission ways. 

P- If drilling nuid or grout is required, the source(s) of any water to be used in 
grouting and well installation must be approved by the site manager before field 
operations. ' 

3.3. Operation 

• 

•• 

A. Decontaminate sampling equipment between sampling events (as described in SOP 
1.6, General Equipment Decontamination).. · 

B. Inventory all samples as specifie4 in SOP 1.3, Sample Control and Documentation. 

C. Handle all samples as specified in SOP l.S, Guide to Handling, Packaging. and 
Shipping of Samples. 

D. Soil sampling and borehole logging must conform to SOP 5.1, Soil and Rock 
Borehole Logging and Sampling. 

E. If field 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 Detector, and SOP 6.3, Health .and Safety Monitoring of Organic 
Vapors with a Flame Ionization Detector. 

F. If the boring is to be completed 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 excess grease could be dis.lodged during 
drilling. 

H. Conduct work in compliance with all Occupational Safety and Health 
Administration (OSHA) regulations regarding drilling safety and the detection of 
underground utilities. If required by safety considerations. staked boring should 
be moved . 

I. For each operating drill rig, designate an individual to be responsible for logging 
the samples. preparing the boring logs and well sketches, and the well installation 

Mound Plant ER ProgTUD 50Pa 
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of that rig. More than one rig at a time may be supervised by a qual.ified 
individual. 

1. Log the samples. prepare the boring logs and well sketches. and supervise the well 
installation. 

NOTE: Whenever a sample is collected. 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. 

K. 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. ·· . 

L If drilling fluids are required, maintain portable recirculation tanks for accurate 
re~ords of fluid loss. · 

M. If specified. air systems include an air line oil filter that requires frequent 
replacement to remove aU oil residue from the air compressor. Describe the air 
system manufacturer•s name. model number. air pressures used. the frequency of 
changing the air line oil filter.. and the evaluation of air line filtering in the 
logbook. 

N. Follow the sampling interval and type of sampling equipment specified in the 
FSP or WP unless directed by the site manager. 

0. Record all field measurements and comments on the Borehole Log (Soil) form (see 
SOP S.l}. 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 reason (as is practi
cable) on the Borehole Log (Soil) form or submit' It as an attachment. 

P. Maintain a daily detailed driller•s report during drilling. Resolve all disputes 
concerning drilling time. standby time. a~d work progress at the end of each day. 
The driller's representative should sign and initial the daily report to indicate 
concurrence. The report should provide a complete description of aU formations 
encountered. 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. 

Q. Collect. containerize. and store all excess soil cuttings. waste materials. and 
decontamination solutions for proper disposal as specified in the FSP or WP. 

R. If temporary casing is specified in the FSP or WP. advance the casing to the 
specified depth. Remove all loose material within the casing before sampling. 
Advance the casing according to project requirements. Usc 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 sufficient 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. equip the bit with a plug device 
that can be removed at the required_ sampling depth. 
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MWR, Inc.. 
QUAUTY ASSURANCE/QUAliTY CONTROL 

PLAN FOR SAMPUNG PROCEDURES 

- · --1.0 INTRODUCilON 

The importance of a well-planned, well-executed, and well-documented sampling 
program cannot be overstated. It is the foundation on which the analyses and, ultimat~ly, 
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 patterned in accordance with 
En&ffieerin& Sup.port Branch Standard Qperatin& Procedures and Quality Assurance Manual. 
U.S. Environmental Protection Agency Region IV, April 1, 1986, and Test Methods for 
Evaluatin& Solid Waste. SW 846. U.S. Environmental Protection Agency, Third Edition, 
November 1986. 

20 SITE SAMPIJNG PLAN 

21 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. 

1 



• 22 Selection of Parameters to be Measured 

• 

• 

The parameters 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. 

2.3 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 

24 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. H 
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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• 3.0 TYPES OF SAMPlES 

• 

• 

3.1 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. Gptb 
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. 

3.2 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. 

c. 

The characteristics of the water or wastewater stream are not known 
to be constant; 

Mass/unit time loading data are needed; and 
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• 

• 

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 stre~ 
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. 

3.3 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. 

3.4 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. 

3.5 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. · 

3.6 Background Sample 

A background sample is a sample collected from an area, water body, or site similar 
to the one being studied, but locat~d in an area known or thought to be free from 
the pollutants of concern. 
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• 4.0 WA1ER SAMPLING 

• 

• 

Water samples typically consist of individual grab, composite, or areal composite 
samples. Container and preservative preparation vary for different analysis and are usually 

--supplied by a contractedJaboratory. Various sources of water samples include: 

4.1 Lagoon and Pit Sampling 

42 

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. 

H 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. Qean 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. H wading 
is necessary, the sampling point should be approached from the downgradient side. 
The number and type (individu~ 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. Qean gloves should be 
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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 - ---Ground Water Sampling 

43.1 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. 

43.2 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. 

433 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 . 
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• b. 

• 

• 

Specific Ground Water Level Measuring Techniques 

Measuring the depth to the ground water table can be accomplished 
using the following methods: 

i) Po1212er or Bell Sounder; A bell or cup-shaped weight that is 
hollow in the bottom is attached to a measuring tape and 
lowered into the well. A "plopping" or "popping" sound is ~de 
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. 

ii) 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. 

iii) 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. 

vi) Water Level Meter with stainless steel12robe: 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 auchble buzzer will sound and a 
light will illuminate on the stand held on the surface . 
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v) Product Interface Metec 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 l~vel 
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. 

4.3.4 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 sa.nlple 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 

4.3.5 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 5aJI1pling for dissolved 
metals. This should also be determined and prepared for before going 
into the field . 
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43.6 OA/OC 

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. 

5.0 SOIL SAMPUNG 

MWR, Inc. soil sampling procedures are in accordance with Engineering Suwort 
Branch Standard Operating Procedures and Quality Assurance Manual. U.S. Environmental· 
Protection Agency, Region IV, April 1986, and Test Metbods for EvaluatinK Solid Waste. 
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 higher 
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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• 5.2 Sampling Techniques 

• 

• 

6.0 

6.1 

Surface soil or sediment samples can be obtained by means of grab sampling. This 
method consists of collecting the soil or sediment in a sample container by scooping 
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, ~en 
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 (SP'Ij 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. Oean 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 SAMPilNG 

Off~ 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. 
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6.2 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. 

7.0 SAMPliNG OF DRUMS, BARREI..S AND 01HER 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. H 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 appropriate 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 . 
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• 8.0 SPEOFIC ANALYTICAL TECHNIQUES 

• 

• 

8.1 pH 

8.2 

8.3 

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 recahbrated 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. 

8.4 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 
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• 

• 

zip lock bags immediately after removal of the split spoon from the ground. It is 
important that VOCs are not allowed to vaporize from the soil sample. The mason 
jar or bag should be tilled 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 VOCs 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 insuument 
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 time~. Oean sample gloves should be worn during 
sample collection to avoid cross-contamination between samples . 
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• 9.0 SAMPI.E 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); 

b. Samples that have extremely low or high pH or samples that would 
evolve potentially dangerous gases if they were preserved; and 

c. 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. 

b. Plastic bags such as zip-lock bags should be used when small sample 
containers are placed in ice chests to prevent cross-contamination. 

c. Lids on all containers should be securely tightened before placing in 
ice chests. 

10.0 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. 
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• 10.1 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. 

102 Olain-of-Custody 

10.3 

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. 

11.0 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 . 
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• 
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11.1 Oeaning Materials 

11.1.1 Steam Oeaning 

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 betw~en 
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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