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SECTION 1 

INTRODUCTION 

Stoughton City Landfill O&M QAPP 
Section: 1 
Revision: 0 
Date: 31 May 1996 
Page: 1 of2 

This document is part of the remedial design for the landfill component for the Stoughton 

City Landfill (SCL) site in Stoughton, Wisconsin. The United States Environmental 

Protection Agency (U.S. EPA) requires that all environmental monitoring and measurement 

efforts mandated or supported by U.S. EPA participate in a centrally-managed quality 

assurance (QA) program. Any party generating data under this program has ·the 

responsibility to implement minimum procedures to ensure that the precision, accuracy, 

completeness, and representativeness of its data are known and documented. To ensure the 

responsibility is met uniformly, each party must prepare a written Quality Assurance Project 

Plan (QAPP) covering each project it is to perform . 

This QAPP presents the organization, objectives, functional objectives, and specific QA and 

Quality Control (QC) activities for environmental monitoring associated with the Operation 

and Maintenance (O&M) for the landfill component of the SCL site. This QAPP also 
_. 

describes the specific protocols that will be followed for sampling, sample handling and 

storage, chain of custody, and laboratory and field analysis. The Field Sampling Plan (FSP) 

is provided in Appendix A The FSP presents sample network design and rationale, field 

investigation protocols, and field QC procedures. 

All QA/QC procedures will be in accordance with applicable technical standards, U.S. EPA 

requirements, government regulations and guidelines, and specific project goals and 

requirements. This QAPP was prepared by Roy F. Weston, Inc. (WESTON@) in accordance 

with all U.S. EPA QAPP guidance documents; in particular, the following documents: 
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• Interim Guidelines and Specifications for Preparing Quality Assurance Project 
Plans (QAMS-005/80) 

. 
• Region V Content Requirements for QAPPs (lJ .S. EPA, 1989) 

• Region V Model QA.PP (U.S. EPA, 1991). 
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SECTION 2 

PROJECT DESCRIPTION 

Stoughton City Landfill QAPP 
Section: 2 
Revision: 0 
Date: 31 May 1996 
Page: 1 of 45 

This section presents site background, summary of previous investigations, project objectives 

and scope, overview of sampling and analysis program, anticipated uses of the results, and 

project schedule. 

2.1 SITE LOCATION/BACKGROUND INFORMATION 

2.1.1 Site Location and -History 

The SCL site is located in the northeast portion of the City of Stoughton, approximately 13 miles 

southeast of Madison, in Dane County, Wisconsin (Figure 2-1). The property containing the 

site encompasses approximately 27 acres and occupies portions of the west half of the southwest 

quarter and the southwest quarter of the northwest quarter of Section -4, . Township 5 North, 

Range 11 East. A wetland area, located along the southeast portion of the present property 

boundary, was the initial are, of waste disposal. Wetlands are also located in the north portion 

of the site, and west of the site along the Yahara River. The Yahara River is located west of 

the site and is within approximately 400 feet of the site at its closest distance. Existing site 

conditions are depicted in Figure 2-2. 

The landfill operated from 1952 until it was officially closed in 1982. Between 1952 and 1969, 

the site was operat~d as an uncontrolled dump site. During this time, refuse was usually burned 

or covered by dirt. The site began operation as a state-licensed landfill in 1969. In 1977, the 

Wisconsin Department of Natural Resources (WDNR) required that the site be closed according 

to state regulations. Closure activities included construction of a trash transfer station, 

placement of cover material borrowed from agricultural areas, application of topsoil, and 
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seeding. Closure work was performed according to WDNR regulations from 1978 to 1982. 

Only brick, rubble, and similar construction materials were accepted at the site during this 

period. 

. 
Common municipal waste and solid and liquid industrial wastes were disposed of at the site 

during its years of operation. Industrial sludge containing acetone, tetrahydrofuran, toluene, 

xylene, and other organic substances were disposed of at the site from 1954 until 1962. During 

this period, the liquid wastes were commonly poured over garbage and burned. It was also 

reported that some liquid wastes were poured down boreholes in the west-central portion of the 

landfill. (These boreholes had been drilled as part of field testing of drilling equipment.) 

The site was placed on the National Priorities List (NPL) in June 1986. In March 1988, the two 

• Potentially Responsible Parties (PRPs), Uniroyal Plastics, Inc., and the City of Stoughton, 

entered into an Administrative Order on Consent (AOC) with U.S. EPA and WDNR. This AOC 

required the completion of a remedial investigation and feasibility study (RI/FS). A Record of 

Decision (ROD) was signed for the site in September 1991. The ROD presents the site 

background and the selected remedial action for the site. 

• 

2.1.2 Summary of Key Groundwater Monitoring Activities 

The RI/FS was performed by ENSR Consulting and Engineering, Westmont, Illinois. RI field 

activities began at the site in March 1989 and the majority of the RI was completed by 

September 1991. The RI activities and results are described in the Final Remedial Investigation 

Repon, dated 17 January 1991. Six shallow and deep monitoring well clusters (MW-1 through 

MW-6), were installed and sampled during the RI phase. The monitoring well locations are 

shown in Figure 2-2. Tetrahydrofuran (THF) was detected above the Wisconsin enforcement 
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standard in groundwater samples in monitoring wells on the western side of the landfill . 

Dichlorodifluoromethane (DCDFM) and trichlorofluoromethene (TCFM) were detected below 

the enforcement standards; however, DCDFM was detected close to the preventive action limit. 

Therefore, the presence of DCDFM and TCFM also required further inve$tigation. The FS is 

presented in the Final Feasibility Study Report, dated 20 June 1991. 

Prior to issuance of the ROD, U.S. EPA requested that additional field work be performed by 

the PRPs for the purpose of further addressing the groundwater contaminants. This work was 

subsequently tasked by U.S. EPA to the Technical Enforcement Support (TES) X contractor 
,, 

because the PRPs refused to perform the work. Metcalf & Eddy, Inc. (M&E) was the primary 

TES X contractor to U.S. EPA. Jacobs Engineering Group Inc. (Jacobs), subcontractor to M&E 

with the TES X contract, performed the actual work. Based on the RI results , Jacobs conducted 

additional sampling on the west side of the landfill. Jacobs drilled four exploratory borings and 

installed eight monitoring wells (MW-3B, MW-7S, MW-7I, MW-8B, MW-9S , MW-9I, and 

MW-9B). The monitoring well locations are shown in Figure 2-2. Monitoring wells MW-3B, 

MW-7B, MW-8B, and MW-9B were installed in bedrock. Jacobs identified THF, DCDFM, and 

TCFM as the chemicals of concern in groundwater, and conducted· two rounds of groundwater 

sampling. Tables 2-1 and 2-2 summarize the groundwater sampling results reported by Jacobs. 

WESTON under the ARCS contract, was tasked by U.S. EPA to perform the Remedial 

Design/Remedial Action (RD/RA) at the site. 

Based on a review of the groundwater data, WESTON determined that additional predesign 

groundwater investigation was needed. WESTON conducted the additional predesign data 

collection activities during May 1994 to March 1995 according to the Remedial Design Work 

Plan Revision (WESTON, April 1994). WESTON presented the results in the Remedial Design 

CHOI \PUBUC\WO\ARCS\20942.S-2 4500-54-AMRN 
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Round 1 Groundwater Sampling Results 
(Conducted by Jacobs, October 1993) 

Stoughton City Landfill 
Stoughton, Wisconsin 

(All Concentrations in µg/L) 

Screen Interval 
I Location (ft.) Tetrahydrofuran Dichlorodifluoromethane Trichlorofluoromethane 

MW-1S 5 - 15 

MW-ID 69- 79 

MW-2S 5 - 15 

MW-2D 24- 34 

MW-3S 7 - 17 

MS-3D 61- 71 . 
MW-3B 82 - 92 

MW-4S 5 - 15 

MW-4D 63 - 73 

MW-5S 5 - 15 

MW-50 65 - 75 

MW-6S 4 - 14 

MW-6D 46 - 56 

MW-7S 6- U 

MW-71 46 - 56 

MW-7B 71- 81 

MW-SB 71- 81 

MW-9S 18 - 28 

MW-91 34- 44 

MW-9B 71- 81 

Enforcement -Stapdard (E.S.) 

Preventive Action Limit_.(PAL) 

J - Esttmated. 
Detection Limit - 10 µg/L. 
ND - Nondetect. 

ND 

ND 

ND 

ND 

ND 

417 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

42 

94 

ND 

50 

10 

I l/ 
I 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

18 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

357 

315 

ND 

1,000 

200 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3J 

ND 

ND 

ND 

ND 

ND 

ND 

2J 

24 

7J 

3,490 

698 

Only tetrahydrafuran, didichlorodifluoromethane, and trichlorofluoromethane results are summarized here . 
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Round 2 Groundwater Sampling Results 
(Conducted by Jacobs, February- March 1994) 

Stoughton City Landfill 
Stoughton, Wisconsin 

(All Concentrations in µg/L) 

Screen Interval . 
Location (ft.) Tetrahydrofuran Dichlorodifluoromethane Trichlorofluoromethane 

MW-lS 5 -15 

MW-lD 69 - 79 

MW-2S 5 - 15 

MW-20 24- 34 

MW-3S 7 - 17 

MS-3D 61- 17 

MW-3B 82- 92 

MW-4S 5 - 15 

MW-4D 63 - 73 

MW-SS 5 - 15 

MW-50 65 - 75 

MW-6S 4-14 

MW-6D 46 - 56 

MW-7S 6 - 12 

MW-71 46 - 56 

MW-7B 71- 81 

MW-SB 71- 81 

MW-9S 18 - 28 

MW-91 34- 44 

MW-9B 71- 81 

Enforcement Standard (E.S.) 

Preventive Action Limit (PAL) 

J - Estimated value. 
ND - Nondetect. 
NA - Not analyzed. 

ND 

ND 

ND 

ND 

9J 

300 

ND 

2J 

ND 

ND 

3J 

ND 

ND 

4J 

ND 

ND 

ND 

150 

91 

NA 

50 

10 

Detection limit for tetrahydrofuran = 20 µ.g/L. 

ND 

ND 

ND 

ND 

ND 
ND., 

ND 

ND 

ND 

23 

SJ 

ND 

ND 

ND 

ND 

ND 

ND 

450 

290 

NA 

1,000 

200 

Detection limit for dichlorodifluoromethane, trichlorofluoromethane = 10 µ.g/L. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.6 J 

2J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

17 

NA 

3,490 

698 

Only tetrahydrafuran, didichlorodifluoromethane, and trichlorofluoromethane results are summarized here . 
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Data Collection Report (WESTON, June 1995) . The following are the conclusions of the 

predesign groundwater investigation: 

• The inorganic groundwater quality west of the site is in the same range as 
background inorganic groundwater quality east of the Site. Iron, lead , and 
manganese in groundwater are mostly associated with suspended solids. 

• Three distinct stratigraphic units exist at the site: landfill materials , glacial 
deposits, and carbonate bedrock. The thickness of landfill waste and fill material 
varies from 10 to 15 feet below ground surface (bgs). The glacial deposits are 
relatively permeable coarse-grained soils composed primarily of outwash sand and 
gravel, and silty and sandy loam deposits . The thickness of these units range 
from a few feet to over 70 feet bgs. Bedrock was encountered in deep borings 
between 70 to 80 feet bgs. 

• Shallow groundwater below the landfill flows radially. Regional groundwater 
generally flows toward the northwest across the study area and has an upward 
vertical flow gradient component towards the Y ahara River. The average 
horizontal and vertical groundwater velocities are estimated to be 1.2 feet per day 
(ft/day) and 0.3 ft/day, respectively. 

• The chemicals of concern in groundwater are THF and DCDFM. Table 2-3 
presents the results of groundwater monitoring conducted during the predesign 
investigation. Figures 2-3 and 2-4 present the areal extent of THF and DCDFM 
contamination in groundwater. 

2.1.3 Summary of Key Landfill Gas Monitoring Activities 

During the RI , a soil gas survey was conducted at the site. The results of the soil gas survey 

indicated the presence of low-level chlorinated organics, fluorocarbon compounds, petroleum 

derivative compounds, and other volatile organic compounds (VOCs). During the predesign 

activities, WESTOn installed three landfill gas monitoring probes along the southern perimeter 

of the site to monitor the potential migration of landfill gas through the subsurface geology . 

CHOI \PUBUC\WO\ARCS\20942.S-2 4S00-S4-AMRN 
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Analyte MWlS-01 

Unfiltered Filtered 

Special VOes (pg/L) 

Dichlorodifluoromethane 4 UJ -
rfetrahydrofuran 10 U -
rfrichlorofluoromcthane 4U -
RAS voes (pg/L) 

Vinyl Chloride lOU -
Methylene Chloride 10 U -
!Acetone 10 U -
1,2-Dichlorocthene (Total) 10 U -
rfrichloroethene lOU -
Benzene 10 U -
rfoluene 10 U -
Ethylbenzene toU -
Metals (µg/L) 

!Aluminum 2050 43.8 8 

Antimony 46.2 U 46.2 U 

CH0l\PUBLIC\ WO\ARCS\050\20942T.2-3 

Table2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

Field Sample Numbers 

MWlD-01 MW2S-01 

Unfiltered Filtered Unfiltered Filtered 

4 UJ - 4 UJ -
toU - 10 U -
4U - 4U -

10 U - 10 U -
lOU - 6J -
lOU - l0U -

' 10 U - to u -
10 U - 10 U -
to u - 4J -
10 U - to u -
toU - 290 D -

34.8 8 33.1 B 47.7 B 24.9 U 

46.2 U 75.1 46.2 U 46.2 U 

SI..2-

MW2S-01FB 

Unfiltered Filtered 

4 UJ -
lOU -
4U -

10 U -
10 U -

10 BJU -
lOU -
toU -
10 U -
10 U 

. -
toU -

24.9 U 24.9 U 

46.2 U 46.2 U 

Stoughton City Landfill O&M QAPP 
Section: 2 
Revision: 0 
Date: 31 May 1996 
Page: 9 of 45 

MW2D-01MSD 

Unfiltered Filtered 

4 UJ -
10 U -
4U -

10 U -
4J -

10 U -
to u -
toU -
10 U -
to u -
10 U -

24.9 U 25.5 8 

46.2 U 46.2 U 

4500-54-AMl<.N 
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Analyte MWlS-01 

Unfiltered Filtered 

Metals (µg/L) (Cont.) 

!Arsenic 22.5 15.5 J 

Barium 259 245 

Beryllium 0.80 BJ 0.80 BJ 

Cadmium 3.7U 3.7U 

Calcium 143000 136000 

Chromium 68.7 3.4 U 

Cobalt 5.6 B 6.1 B 

Copper 31.5 J 18.2 BJ 

Iron 8170 3030 

Lead 2.0 BJ 1.0 BJ 

Magnesium 68400 64300 

Manganese 1010 984 

Mercury 0.10 U 0.10 U 

Nickel 51.0 15.5 U 

Potassium 6770 8500 

CH0l\PUBLIC\ WO\ARCS\050\2094Zf.2-3 

• 
Table2-3 

Monitoring Well Sampling Results 
Predesign Phase U Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers SL2-

MWtD-01 MW2S-01 MW2S-01FB 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 

2:tBJ 2.0U 2.0U 7.8 BJ 2.0U 2.0 U 

74.1 B 73.3 B 288 273 0.78 BJ 0.79 BJ 

0.37 BJ 0.51 BJ 0.80 BJ 0.73 BJ 0.35 BJ 0.20 U 

3.7U 3.7U 3.7U 3.7U 3.7U 3.7 U 

82000 82900 164000 172000 366 B 221 BJ 

3.4 U 3.4 U 3.6 B MU 3.4 U 3.4 U 

3.2 U 3.2 U 4.7 BJ 4.4 BJ 3.2 U 3.2 U 

11.5 BJ 8.5 BJ 20.2 BJ 11.6 BJ 6.0 BJ 3.3 BJ 

696 J 3521 18800 20400 87.8 B 420 

0.80 U 0.80 U 0.80 U 0.80 U 0.80 U 0.80 U 

47800 48700 64500 67000 176 BJ · 58.5 BJ 

15.9 15.0 1960 2090 2.0 BJ 1.7 BJ 

0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 

15.5 U 15.5 U 15.5 U 15.5 U 15.5 U 15.5 U 

1950 U 1950 U 13200 14900 1950 U 1950 U 

• 
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MW2D-01MSD 

Unfiltered Filtered 

6.5 BJ 6.0 BJ 

97.9 B 96.7 B 

0.79 BJ 0.79 BJ 

3.7U 3.7U 

86200 84700 

3.4 U 3.4 U 

3.2 U 5.6 BJ 

12.4 BJ 12.7 BJ 

1800 J 2200 

0.80 U 0.80 U 

50800 51500 

84.t 83.6 

0.10 U 0.10 U 

15.5 U 15.5 U 

2520 8 1950 U 

4500-54-/\MRN 
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Analyte MWlS-01 

Unfiltered Filtered 

Metals (µg/L) (Cont.) 

Selenium 5.0 J 2.0U 

Silver 3.7U 3.7U 

Sodium 8580 8710 

IThallium 3.1 U 3.1 U 

Vanadium 25.8 BJ 19.9 BJ 

Zinc 31.6 32.6J 

Cyanide - -

CH0l\PUBLIC\ WO\ARCS\050\20942T.2-3 

Table 2-3 

Monitoring Well Sampling Results 
Predesign Phase n Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MWlD-01 MW2S-01 

Unfiltered Filtered Unfiltered Filtered 

2.3 BJ 2.0U 2.0 U 2.6 BJ 

3.7U 3.7 U 3.7U 3.7 U 

207000 210000 21300 21900 

3.1 U 3.1 U 3.t U 3.1 U 

12.2 BJ 13.8 BJ 22.1 BJ 21.0 BJ 

21.2 J 7.6 BJ . 19.0 BJ 7.6 BJ 
.. - - - -

SU-

MW2S-01FB 

Unfiltered Filtered 

2.0U 2.0U 

3.7U 3.7U 

167 BJ 185 BJ 

3.1 U 3.1 U 

3.1 U 3.1 U 

16.4 B 12.2 B 

- -

Stoughton City Landfill O&M QAPP 
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MW2D-01MSD 

Unfiltered Filtered 

2.0U 2.1 BJ 

3.7U 3.7U 

10600 11300 

3.1 U 3.1 U 

14.4 BJ 11.6 BJ 

7.3 BJ 18.7 BJ 

- -

4500-54-AMRN 
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Analyte MW3S-01 

Unfiltered Filtered 

Special VOCs (µg/L) 

Dichlorodifluoromethane 4U -
Tetrahydrofuran 4U -
rrnchlorofluoromethane 4U -
RAS voes (µg/L) 

Vinyl Chloride 10 U -
Methylene Chloride 10 U -
Acetone JOU -
1,2-Dichloroethene (f otal) 10 U -
Trichloroethene lOU -
Benzene 10 U -
Toluene 10 U -
Ethylbenzene 10 U -
Metals (µg/L) 

Aluminum 534 372 

Antimony 4.0U 4.0U 

CH0l\PUBLIC\ WO\ARCS\050\20942T.2-3 

Tablel-3 

Monitoring Weil Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW3D-01 MW3B-01 

Unfiltered Filtered Unfiltered Filtered 

4U - 4U -
2301 - 4U -
4U - 4U -

10 U - 10 U -
10 U - 10 U ·, -
lOU - 10 U -
10 U - tou -
l0U - lOU -
10 U - lOU -
10 U - lOU -
10 U - 10 U -

249 9.0 U 24.8 B 95 B 

4.0 U 4.0U 4.0 U 4.0 U 

Sl.2-

MW4S-01 

Unfiltered Filtered 

4U -
4U -
4U -

10 U -
10 U -
lOU -
10 U -
lOU . 
10 U -
10 U -
JOU -

106 BJ 9.0 U 

4.0U 4.0 U 

·-
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MW4D-01 

Unfiltered Filtered 

4U -
4U -
4U -

10 U -
10 U -
10 U -
JOU -
10 U -
JOU -
JOU -
JOU -

9.0 U 9.0 U 

4.0 U 4.0 U 

4500·.S4•AMRN 
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Analyte MW3S-01 

Unfiltered Filtered 

Metals (p.g/L) (Cont.) 

!Arsenic 6.0 U 6.0 U 

Barium 101 B 94.7 B 

Beryllium 1.0 U 1.0 U 

Cadmium 1.0 U I.OU 

Calcium 104000 J 93000 J 

Chromium 7.8 B 5.3 B 

Cobalt 1.3B I.OU 

Copper 4.6 B 2.0U 

Iron 1040 140 

Lead 2.0 U 3.7 

Magnesium 54400 J 48300 J 

Manganese 80.8 J 1.8 BJ 

Mercury 0.21 0.20 U 

Nickel 3.0 B 1.9 B 

CH0l\PUBLIC\ WO\ARCS\050\20942T.2-3 

Table 2-3 

Monitoring Well Sampling Results 
Predesign Phase U Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW3D-01 MW3B-01 

Unfiltered Filtered Unfiltered Filtered 

6.0 U 6.0 U 6.0U 6.0 U 

99.6 B 88.5 B 35.8 B 33.9 B 

1.0 U I.OU I.OU 1.0 U 

I.OU I.OU I.OU 1.0 U 

110000 J 108000 J 95600 J 90600 J 

1.3 B 1.0 U 2.3 B 1.9 B 

1.4 B 1.0 U 1.0 U }.() u 
2.9 B 2.0U 2.0 U 2.0 U 

7550 460 7.0U 7.0 U 

2.0 U 2.0U 2.0U 2.0U 

76700 J 74600 J 51900 J 49200 J 

135 J 1011 1.0 BJ 1.0 UJ 

0.20 U 0.24 0.22 0.20 U 

5.1 B 2.1 B 1.0 U 1.0 U 

SL2-

MW4S-01 

Unfiltered Filtered 

6.0 U 6.0U 

57.6 B 54.9 B 

I.OU 1.0 U 

1.0 U 1.0 U 

66000 63300 

3.2 BJ 2.6 B 

1.3 BJ 1.0 U 

2.7 BJ 2.0 B 

287 J 7.0 U 

2.0 U 2.0 u· 
31800 30600 

345 J 1.0 BJ 

0.20 U 0.20 U 

1.6 BJ 1.0 U 

Stoughton City Landfill O&M QAPP 
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MW4D-01 

Unfiltered Filtered 

9.6 B 9.8 B 

74.8 B 65.8 B 

1.0 U;"• · ' .. t: I.OU 

1.0 u:. j~" 1.0 U 
. 

148000 :· '. 127000 
- • < -
1.0 U 1.0 U 

1.2 BJ 1.0 U 

2.0 U 2.0 U 

5860 J 3500 

2.0 U 2.0 U 

92600 83600 

61.4 50.4 

0.20 U 0.20 U 

25 BJ 1.0 U 

4500-54-AMRN 
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Analyte MW3S-01 

Unfiltered Filtered 

Metals (µg/L) (Cont.) 

Potassium 1190 BEJ 1060 BEJ 

Selenium 5.0 U 5.0 U 

Silver I.OU 1.1 B 

Sodium 16200 J 16300 J 

Thallium 6.0 U 6.0B 

Vanadium 2.5 B 1.1 B 

Zinc 37.9 11.S B 

Cyanide - -

CH0l\PUBLIC\ WO\ARCS\0S0\2094Zf.2-3 

• 
Tablel-3 

Monitoring Well Sampling Results 
Predeslgn Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW3D-01 MW3B-01 

Unfiltered Filtered Unfiltered Filtered 

1690 BEJ 1600 BEJ 1020 BEJ 957 BEJ 

s.ou 5.0 U 5.0 U 5.0 U 

1.0 U I.OU 1.0 U 1.0 U 

12300 J 12400 J 7030 J 6640 J 

6.0 U 6.0U 6.0 U 6.0U 

1.0 U 1.0 U 1.0 U ·l.0 U 

14.8 B 10.S B 58.S 33.2 

- - - -

SL2-

MW4S-01 

Unfiltered Filtered 

694 BEJ 682 BEJ 

s.ou s.ou 
1.0 U 1.0 U 

4600 BEJ SOSO EJ 

6.0U 6.0 U 

1.2 B 1.0 U 

17.8 BJ 34.0 

- -

• 
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MW4D-01 

Unfiltered Filtered 

2360 BEJ 2120 BE.I 

5.0 U s.ou 
1.0 U 1.0 U 

27500 EJ 25000 EJ 

6.0 U 6.0 U 

1.0 U 1.0 U 

17.0 BJ 10 BJ 

- -
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Analyte MW5S-01 

Unfiltered Filtered 

Special VOes (pg/L) 

Dichlorodifluoromethane 8 -
lfetrahydrofuran 4U -
lfrichlorofluoromethane. 4U -
RAS voes (JJ.g/L) 

Vinyl Chloride 10 U -
Methylene Chloride 10 U -
!Acetone 10 U -
1,2-Dichloroethene (fotal) 10 U -
lfrichloroethene 10 U -
Benzene 10 u· -
Toluene 10 U -
Ethylbenzene IOU -
Metals (p.g/L) 

Aluminum 499 9.0U 

!Antimony 4.0U 4.0U 

CHOI \PUBLIC\ WO\ARCS\050\20942T.2-3 

Table 2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers SI..2-

MW5D--Ol MW6S-01 MW6D--Ol 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 

7 - 4 UJ - 4U -
4U - 10 U - 4U -
4U - 4U - 4U -

l0U - 10 U - 10 U -
l0U - 91 - 10 U -
10 U - l0U - 10 U -
10 U - 10 U - 10 U -
10 U - 10 U - 10 U - . 
10 U - 10 U - 10 U -
lOU - 10 U - 10 U -
10 U - 10 U - 10 U -

83.0 BJ 9.0U 5450 31.7 B 9.0U 9.0 U 

4.0U 4.0 U 61.7 46.2 U 4.0 U 4.0 U 
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MW6D-01DP 

Unfiltered Filtered 

4U -
4U -
4U -

10 U -
10 U -
10 U -
10 U -
10 U -
10 U -
10 U -
lOU -

32.6 BJ 9.0 U 

4.0 U 4.0 U 
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Analyte MW5S-01 

Unfiltered Filtered 

Metals (p.g/L) (ConL) 

Arsenic 6.0 U 6.0U 

Barium n.8 B 71.2 B 

Beryllium 1.0 U I.OU 

Cadmium 1.0 U 1.0 U 

Calcium 76900 70800 

Chromium 3.8 BJ 2.1 B 

Cobalt 2.1 BJ 1.1 BJ 

Copper 6.9 BJ 2.3 B 

Iron 1030 J 7.0 U 

Lead 2.0 U 2.0U 

Magnesium 38800 34800 

Manganese 128 I.OU 

Mercury 0.20 U 0.20 U 

Nickel 12.5 BJ 6.2 BJ 

CH0l\PUBLIC\ WO\ARCS\050\20942T.2-3 
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Table2-3 

Monitoring Well Sampling Results 
Pre1lcsign Phase II Investigation 

Stoughton City Landnll 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW5O-01 MW6S-01 

Unfiltered Filtered Unfiltered Filtered 

6.0U 6.0 U 3.8 BJ 2.0U 

46.6 B 45.4 B 87.2 B 47.4 B 

1.0 U 1.0 U 1.1 BJ 0.51 BJ 

1.0 U 1.0 U 3.7U 3.7 U 

105000 100000 147000 94400 

2.3 BJ 1.0 U 18.5 ~.4U 

1.0 U 1.0 U 9.3 BJ 3.2 U 

2.9 BJ 14.2 B 76.6 13.7 BJ 

6110 J 95.6 BJ 9880 81.4 BJ 

2.0 U 2.0 U 3.8 J 0.80U 

62600 62900 75700 48600 

62.2 24.1 503 6.8 BJ 

0.20 U 0.20 U 0.10 U 0.10 U 

2.5 BJ 3.0 BJ 15.5 U 15.5 U 

SL2-

MW6D-01 

Unfiltered Filtered 

6.0U 6.0 U 

32.7 B 30.2 B 

1.0 U 1.0 U 

1.0 U 1.0 U 

79500 72300 

2.2 BJ 1.7 B 

1.0 U 1.0 U 

2.0 U 2.0 U 

846 7.0 U . 
2.0 U 2.0 U 

49900 46500 

9.2 BJ 5.6 BJ 

0.20 U 0.20 U 

1.3 BJ 1.0 U 
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MW6O-01DP 

Unfiltered Filtered 

6.0 U 6.0 U 

31.0 B 30.8 B 

1.0 U I.OU 

I.OU 1.0 U 

73600 76000 

2.3 BJ 1.6 B 

1.0 BJ 1.0 U 

2.0 U 2.0 U 

1150 J 7.0 U 

2.0 U 2.0 U 

48300 4nOO 

12.0 BJ 5.0 BJ 

0.20 U 0.20 U 

1.6 BJ 1.0 U 

4500-54-AMRN 
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Analyte MWSS--01 

Unfiltered Filtered 

Metals (pg/L) (Cont.) 

Potassium 791 BEJ 671 BEJ 

Selenium s.ou s.ou 
Silver 1.0 U 1.0 U 

Sodium 13900 EJ 16600 EJ 

Thallium 6.0 U 6.0U 

Vanadium 2.2 B 1.0 U 

Zinc 16.0 BJ 4.7 BJ 

Cyanide - -

CH0l\PUBLIC\ WO\ARCS\050\20942T.2-3 

Table 2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MWSD-01 MW6S-01 

Unfiltered Filtered Unfiltered Filtered 

20S0 BEJ 23S0 BEJ 3290 B · 3020 B 

s.ou s.o u 3.1 BJ 2.1 BJ 

t.0U 1.0 U 3.7U 3.7U 

13900 EJ 1S200 EJ S960 S730 

6.0 U 6.0 U 3.1 U 3.1 U 

1.0 U 1.0 U 32.2 BJ 14.0 BJ 

1S.7 BJ 10.9 BJ 4S.8 J 7.!BJ 

- - - -

SL2-
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MW6D-01 MW6D-01DP 

Unfiltered Filtered Unfiltered Filtered 

1320 BEJ 1230 BEJ 1310 BEJ 1260 BEJ 

s.ou s.ou s.o u s.ou 
1.0 U 1.0 U 1.0 U 1.0 U 

4850 BEJ 4S30 BEJ 4710 BEJ 4660 BEi 

6.0 U 6.0 U 6.0U 6.0U 

1.0 U 1.0 U 1.0 U J.0 U 

S.6 BJ 6.0 BJ 4.0 BJ 4.8 BJ 

- - - -
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Analyte MW6D-01FB 

Unfiltered Filtered 

Special voes (pg/L) 

Dichlorodifluoromethane 4U -
~etrahydrofuran 4U -
rrrichlorofluoromethane 4U -
RAS voes (p.g/L) 

Vinyl Chloride 10 U -
Methylene Chloride 10 U -
!Acetone 10 U -
1,2-Dichloroethene (Total) IOU -
~richlorocthene 10 U -
Benzene l0U -
Toluene 10 U -
Ethyl benzene lOU -
Metals (µg/L) 

Aluminum 10.4 BJ 9.0U 

Antimony 4.0U 4.0 U 

CH0l\PUBLIC\ WO\ARCS\050\20942T.2-3 
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Tablel-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers SI..2-

MW7S-01 MW7B-01 MW7l-01 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 

4U - 4U - 4U -
4U - 4U - 4U -
4U - 4U - 4U -

10 U - l0U - 10 U -
l0U - 10 U ., - l0U -
10U - to u - 10 U -
toU - toU - 10 U -
10 U - 10 U - 10 U -

· 10 U - IOU - 10 U -
10 U - l0U - 10 U -
10 U - 10 U - to u --

896 24.6 B 18.7 B 9.0 U 9.0 U 16.4 B 

4.0 U 4.0U 4.0 U 4.0U 4.0 U 4.0 U 
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MW88--01 

Unfiltered Filtered 

4U -
4U -
4U -

10 U -
10 U -
10 U -
10U -
10 U -
10U -
IOU -
IOU -

12.5 0 9.0 U 

4.0 U 4.0 U 
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Analyte MW6D-01FB 

Unfiltered Filtered 

Metals (µg/L) (Cont.) 

Arsenic 6.0U 6.0U 

Barium 1.0 U 1.0 U 

Beryllium 1.0 U 1.0 U 

Cadmium 1.0 U 1.0U 

Calcium 471 B 150 BJ 

Chromium 37.0 l.0U 

Cobalt 2.9 B 1.1 B 

Copper 15.0 B 2.0 U 

Iron 582 25.1 BJ 

Lead 2.0 U 2.0 U 

Magnesium 1818 15.6 BJ 

Manganese 9.4 B 2.2 B 

Mercury 0.20 U 0.20 U 

Nickel 96.3 5.8 B 

Cl-101\PUBLIC\ WO\ARCS\050\20942T.2-3 

Table2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW7S-Ol MW?B-01 

Unfiltered Filtered Unfiltered Filtered 

8.1 B 6.0 U 6.0U 6.0 U 

93.3 B 74.6 B 38.2 B 38.9 B 

1.0 U 1.0 U 1.0 U 1.0 U 

1.0 U 1.0 U l.0U 1.0 U 

148000 J 104000 J 92200 J 93600 J 

6.3 B 1.0U 5.9 B 1.8 B 

4.1 B 2.6 B 1.1 B 1.0 U 

18.3 B 3.0 B 2.0 U 2.0 U 

2480 J.0U 75.4 B 7.0U 

2.4 B 2.0 U 2.0 U 2.0U 

81200 J 56800 J 49800 J 50500 J 

1520 J 1260 J 6.1 BJ 1.7 BJ 

0.20 U 0.20 U 0.20 U 0.20 U 

15.7 B 9.5 B 6.3 8 6.6 B 

SL2-

MW71-01 

Unfiltered Filtered 

6.0U 6.0 U 

26.1 B 24.2 B 

1.0 U 1.0 U 

1.0 U 1.0 U 

83700 J 77600 J 

1.0 U 1.0U 

1.0 U 1.0 U 

2.0U 2.0 U 

7.0U 7.0 U 
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MW8B-01 

Unfiltered Filtered 

6.0 U 6.0 U 

38.2 B 34.9 B 

1.0 U 1.0 U 

1.0 U 1.0 U 

91000 J 80500 J 

8.7 B 3.5 B 

1.18 1.0 U 

2.0 U 2.0 U 

35.5 B 7.0 U . 
2.0 U 2.0 U 2 .. 6 B 2.0 U 

46100 J 42700 J 47400 J 43300 J 

19.1 J 16.7 J 3.3 BJ 1.2 BJ 

0.20 U 0.20 U 0.20 U 0.20 U 

1.0 U 1.0 U 5.8 B 1.0 U 

4500-54-A M RN 

This document was prepared by Roy F. Weston, Inc., expressly for U.S. EPA. It shall not be released or disclosed in whole or in part without the express, written permission of U.S. EPA. • • • 



• 

Analyte MW6D-01FB 

Unfiltered Filtered 

Metals (µg/L) (Cont.) 

Potassium 42.1 BEJ 32.3 BEJ 

Selenium 5.0 U 5.0U 

Silver 1.0 U 1.0U 

Sodium 142 BEJ 134 BEJ 

[Thallium 6.0 U 6.0U 

Vanadium 1.0 U 1.0 U 

Zinc 13.2 B 6.3 BJ 

Cyanide - -

CH0l\PUBLIC\ WO\ARCS\050\2094ZI'.2-3 

• 
Table 2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW7S--01 MW7B-01 

Unfiltered Filtered Unfiltered Filtered 

1480 BEJ 1150 BEJ 1050 BEJ 1070 BEJ 

5.0 U 5.0 U 5.0 U 5.0 U 

1.0 U 1.0U 1.0 U 1.0 U 

10600 J 8800 J 9120 J 9370J 

6.0U 6.0U 6.0 U 6.0 U 

5.7 B 1.08 1.0 U uu 
40.7 32.5 30.1 53.7 

- - - -

SU-

MW71-01 

Unfiltered Filtered 

756 BEJ 697 BEJ 

5.0 U 5.0 U 

1.0 U 1.0 U 

2830 BJ 2590 B 

6.0U 6.0 U 

1.0 B 1.0 U 

20.5 23.1 

- -

• 
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MW8B-01 

Unfiltered Filtered 

10400 EJ 12800 EJ 

5.0 U 5.0 U 

1.0 U 1.0 U 

10700 J 10900 J 

6.0 U 6.0 U 

1.0 U 1.2 B 

2.4 B 2.6 B 

- -

4500-54-A M RN 
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Analyte MW9S-01 

Unfiltered Filtered 

Special VOes (pg/L) 

Dichlorodifluoromethane 280 -
lfetrahydrofuran 54 -
lfrichlorofluoromethane 4 -
RAS voes (pg/L) 

Vinyl Chloride 10 U -
Methylene Chloride 10 U -
Acetone lOU -
1,2-Dichlorocthcnc (f otal) 10 U -
lfrichlorocthenc SJ -
Benzene 10 U -
Toluene lOU -
Ethylbcnzene lOU .... 

Metals (µg/L) 

Aluminum 256 9.8 B 

Antimony 4.0U 4.0U 

CH0l\PUBLIC\ WO\ARCS\050\20942T.2-3 

Tablel-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW91-01 MW9l-01DP 

Unfiltered Filtered Unfiltered Filtered 

290 - 260 -
55 EJ - 40U -
4 UJ - 40U -

lOU - lOU -
lOU - IOU -
10 U - l0U -
SJ - SJ -

10 U - l0U -
lOU - 10 U -
10 U - 10 U -
10 U - 10 U -

16.2 B 9.0 U 20.7 B 15.1 B 

4.0 U 4.0U 4.0 U 4.0 U 

SL2-

MWl0S-01 

Unfiltered Filtered 

4 UJ -
10 U -
4U -

10 U -
10 U -
10 U -
10 U -
10 U - . 
10 U -
10 U -
10 U --

8100 29.8 B 

46.2 U 46.2 U 
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MWl0D-01 

Unfiltered Filtered 

4 UJ -
10 U -
4U -

10 U -
10 U -
10 U -
10 U -
10 U -
10 U -
10 U -
10 U -

188 B 24.9 U 

46.2 U 46.2 U 

4500-54-AMRN 
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• 

Analyte MW9S-01 

Unfiltered Filtered 

Metals (pg/L) (Cont.) 

AJSenic 6.0U 6.0U 

Barium 33.5 B 32.0 B 

Beryllium 1.0 U 1.0 U 

Cadmium 1.0 U 1.0 U 

Calcium 66500 J 63000 J 

Chromium 2.0B I.OU 

Cobalt 5.0 B 4.6 B 

Copper 3.5 B 2.0 U 

Iron 329 7.0U 

Lead 2.0U 2.0U 

Magnesium 43200 J 41400 J 

Manganese 519 J 495 J 

Mercury 0.20 U 0.20 U 

Nickel 18.2 B 15.7 B 

CH0l\PUBLIC\ WO\ARCS\050\2094Zf.2-3 

• 
Table 2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW9l-01 MW91-01DP 

Unfiltered Filtered Unfiltered Filtered 

6.0U 6.0U 6.0U 6.0U 

30.8 B 13.8 B 28.7 B 28.8 B 

1.0 U I.OU I.OU 1.0 U 

I.OU I.OU 1.0U 1.0 U 

79400 J 36000 J 74000 J 74700 J 

1.0 U 1.0U 1.0 U .,I.OU 

2.2 B 1.4 B 2.4 B 2.7 B 

2.0U 2.0 U 2.0 U 2.0U 

7.0U 7.0U 7.0 U 7.0 U 

2.0U 2.0U 2.0U 2.0 U 

50200 J 22500 J 46700 J 47300 J 

342 J 156 J 320 J 322 J 

0.20 U 0.20 U 0.20 U 0.20 U 

3.3B 1.0 U 2.8 B 2.8 B 

SU-

MWlOS-01 

Unfiltered Filtered 

10.2 J 5.6 BJ 

106 B 52.6 B 

1.2 BJ 0.65 BJ 

3.7U 3.7U 

132000 77300 

91.3 3.4 U 

8.2 B 3.2 U 

41.6 J 16.4 BJ 

10800 46.6 BJ 

5.7 J 0.80 U 

78000 48100 

392 92.5 

0.21 0.10 U 

53.6 15.5 U 

•1 
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MWIOD-01 

Unfiltered Filtered 

2.0 U 2.0 U 

38.5 B 35.9 B 

0.80 BJ 0.80 BJ 

3.7U 3.7 U 

89800 87400 

3.4 U 3.4 U 

3.2 U 3.2 U 

16.0 BJ 14.6 BJ 

293 J 259 J 

0.80 U 0.R0 U 

47000 45900 

17.5 5.7 BJ 

0.10 U 0.10 U 

15.5 U 15.5 U 

4500-54-/\M RN 
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Analyte MW9S-Ol 

Unfiltered Filtered 

Metals (pg/L) 

Potassium 1260 BEJ 1380 BEJ 

Selenium 5.0U 5.0U 

Silver 1.0 U 1.0U 

Sodium 19300 J 19200 J 

)'hallium 6.0U 6.0U 

Vanadium 1.0 U 1.0U 

Zinc 15.8 B 28.5 

Cyanide - -

CH0l\PUBLIC\ WO\ARCS\050\2094Zf.2-3 

Table 2-3 

Monitoring Well Sampling Results 
Predesign Phase D Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers SL2-

MW91-01 MW91-01DP MWl0S-01 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 

1040 BEJ 398 BEJ 936 BEJ 942 BEJ 4040 B 1950 U 

5.0U 5.0 U 5.0U 5.0U 2.0U 2.0 U 

1.0U 1.0U 1.0 U 1.0 U 3.7U 3.7U 

10800 J 4510 BJ 10000 J 10100 J 11700 11700 

6.0 U 6.0U 6.0U 6.0U 3.1 U 3.1 U 

1.0 U 1.0 U t.0U 1.0 U 40.9 B 11.9 BJ 

4.7B 2.4 B 2.7 B 5.8 B 43.6 J 16.1 BJ 

- - - - - -
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MWtoD-01 

Unfiltered Filtered 

2180 B 1950 U 

2.0U 2.0U 

3.7U 3.7 U 

10800 10900 

3.1 U 3.1 U 

14.7 BJ 14.5 BJ 

18.4 BJ 15.3 BJ 

- -

4500-54-AM RN 
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Analyte l\"fWl0l-01 

Unfiltered Filtered 

Special voes (pg/L) 

' Dichlorodifluoromcthane 160 DJ -
iretrahydrofuran 39 -
Trichlorofluoromethane 4U -
RAS voes (pg/L) 

Vinyl Chloride BJ -
Methylene Chloride 10 U -
!Acetone 10 U -
1,2-Dichlorocthene (f otal) 10 U -
irrichlorocthene 10 U -
Benzene 10 U -
Toluene 10 U -
Ethylbenzene 10 U -
Metals (pg/L) 

Aluminum 5420 42.6 B 

Antimony 75.7 46.2 U 

CH0l\PUBLIC\ WO\ARCS\050\2094Zf.2-3 

Table2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers SU.-

MWHS-01 MWllD-01 MWlll-01 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 

4 UJ - 4 UJ - 4 UJ -
IOU - 10 U - 10 U -
4U - 4U - 4U -

toU - to u - 10 U -
10 U - 10 U ·, - 10 U -
IOU - 10 U - 10 U -
toU - IOU - 10 U -
10 U - 10 U - 10 U -. 
10 U - IOU - 10 U -
toU - 10 U - 10 U -
IOU - IOU - IOU -

895 24.9 U 1420 24.9 U 178 B 27.1 B 

46.2 U 46.2 U 46.2 U 46.2 U 46.2 U 46.2 U 

• 
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MW12S-01 

Unfiltered Filtered 

4 UJ -
toU -
4U -

toU -
10 U -

28 -
10 U -
10 U -
toU -
10 U -
IOU -

70.2 B 745 B 

46.2 U 46.2 U 

4500-54•/\ MR N 
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Analyte MWJ0l-01 

Unfiltered Filtered 

Metals (pg/L) (Cont.) 

!Arsenic 5.0 BJ 2.6 BJ 

Barium 85.9 B 55.0 B 

Beryllium 1.2 BJ 0.51 BJ 

Cadmium 3.7U 3.7U 

Calcium 187000 107000 

Chromium 42.2 3.4 U 

Cobalt 10.1 B 6.7 B 

Copper 37.0 J 12.8 BJ 

Iron 9400 86.1 BJ 

Lead 3.2 J 0.80 U 

Magnesium 101000 58400 

Manganese 553 ' 60.6 

Mercury 0.10 U 0.10 U 

Nickel 15.5 U 15.5 U 

CH0l\PUBLIC\ WO\ARCS\050\20942T.2-3 

Table 2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MWUS-01 MWUD-01 

Unfiltered Filtered Unfiltered Filtered 

2.0 U 2.0 U 2.0U 2.0 U 

27.2 B 19.7 B 41.1 B 19.7 B 

0.63 BJ 0.62 BJ 0.62 BJ 0.47 BJ 

3.7U 3.7U 3.7U 3.7U 

85100 76100 93100 69400 

18.4 3.4 U 9.7 B 3.4 U 

3.2 U 3.2 U 3.4B 3.2 U 

15.5 BJ 11.1 BJ 20.3 BJ 11.4 BJ 

1480 63.1 BJ 2070 235 

0.80 U 0.80 U 3.2 0.80 U 

46800 42300 53800 40900 

74.6 42.2 , - 174 h 25.5 

0.10 U 0.10 U ~0.10 U 
.. 

0.10 U 

15.5 U 15.5 U · 15.5 U , 15.5 U -

SL2-

MWlll-01 

Unfiltered Filtered 

2.0 U 2.0 U 

26.3 B 28.0 B 

0.62 BJ 0.63 BJ 

3.7U 3.7 U 

85500 86500 

4.9 B 3.4 U 

3.2 B 3.2 U 

13.3 BJ 14.7 BJ 

402 61.7 BJ . 
0.80 U 0.80 U 

45800 46200 

30.0 20.9 

0.10 U 0.10 U 

15.5 U 15.5 U 
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MW12S-Ol 

Unfiltered Filtered 

5.5 B 6.0 B 

155 B 154 B 

0.48 BJ 0.48 BJ 

3.7 U 3.7U 

121000 119000 

3.4 U 3.4 U 

10.3 BJ 13.2 BJ 

13.6 BJ 11.8 BJ 

1690 1350 

0.80 U 0.80 U 

60600 60000 

2820 ·* 2810 

0.10 U .... 0.10 U 

'15.fu· 15.5 U 

4500-54-AM RN 
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Analytc MWl0l-01 

Unfiltered Filtered 

Metals (p.g/L) (Cont.) 

Potassium 4590 B 3400 B 

Selenium 2.0U 2.0U 

Silver 3.7U 3.7U 

Sodium 14600 14600 

lballium 3.1 U 3.1 U 

Vanadium 37.28 15.3 BJ 

Zinc 34.61 9.1 BJ 

Cyanide - -

CH0l\PUBUc.\ WO\ARCS\050\2094Zf.2-3 

• 
Tablel-3 

Monitoring Well Sampling Results 
Predesign Phase U Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MWllS-01 MWllD-01 

Unfiltered Filtered Unfiltered Filtered 

1950 U 19608 1950U 1950 U 

2.8 BJ 2.0 U 2.6 BJ 3.1 BJ 

3.7U 3.7U 3.7U 3.7U 

4150 B 3920 B 11800 11500 

7.1 B 3.3 B 5.88 3.2 B 

14.2 B 9.3 B 15.8 B .9.8 B 

185 e•J 12.3 e•J 26.1 •J 14.2 e•J 

- - - -

SL2-

MWlll-01 

Unfiltered Filtered 

1950 U 1950 U 

2.9 BJ 2.9 BJ 

3.7U 3.7U 

47408 5000 B 

7.2 B 4.4 B 

14.4 B 11.0 B 

11.1 e•J 215 •J 

- -

• 
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MW12S-01 

Unfiltered Filtered 

1950 U 1950 U 

5.1 J 3.2BJ 

3.7U 3.7U 

79000 78300 

3.1 U 3.1 U 

16.0 BJ 16.0 BJ 

18.7 B•J 32.9 •J 

- -

4500•54-AMRN 
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Analytc MW12S-01FB 

Unfiltered Filtered 

Special voes (1,1g/L) 

Dichlorodifiuoromethane 4 UJ -
rrctrahydrofuran 10 U -
rrrichlorofluoromcthane 4U -
RAS voes (l,lg/L) 

Vinyl Chloride to u -
Methylene Chloride 3J -
Acetone l0U -
1,2-Dichlorocthene (f otal} 10 U -
rrrichlorocthene 10 U -
Benzene 41 -
~oluene SJ -
Ethylbenzene 10 U -
Metals (1,1g/L) 

Aluminum 43.2 BJ 61.5 BJ 

Antimony 46.2 U 46.2 U 

CH0l\PUBLIC\ WO\ARCS\050\2094Zf.2-3 

Table 2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW12D-01MSD MW12l-01 

Unfiltered Filtered Unfiltered Filtered 

4 UJ - 4 UJ -
toU - 10 U -
4U - 4U -

10 U - 10 U -
10 U - 10 U -
10 U - 10 U :... 

10 U - 10 U -
10 U - 10 U -
to u - toU -
l0U - 10 U -
10 U - 10 U -

144 B 61.2 BJ 206 24.9 U 

46.2 U 46.2 U 46.2 U 46.2 U 

SL2-

MW12l-01DP 

Unfiltered Filtered 

4 UJ -
10 U -
4U -

10 U -
10 U -
10 U -
IOU -
IOU -
10 U - . 
toU -
10 U -

108 B 32.5 B 

46.2 U 46.2 U 
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MW13S-01 

Unfiltered Filtered 

4 UJ -
10 U -
4U -

10 U -
10 U -
to u -
10 U -
10 U -
10 U -
IOU -
10 U -

19500 24.9 U 

64.2 46.2 U 

4500-54-AMRN 

This document was prepared by Roy F. Weston, Inc., tll)Jressly for U.S. EPA. It shall not be released or disclosed in whole or in part without the express, ,nilten pem1ission of U.S. EPA • 

•• • 



• 

Analyte MW12S-01FB 

Unfiltered Filtered 

Metals (pg/L) (Cont.) 

Arsenic 2.0 U 2.0 U 

Barium 1.0 BJ 2.4 BJ 

Beryllium 0.20 U 0.20U 

Cadmium 3.7U 3.7 U 

Calcium 624 B 287 BJ 

Chromium 3.4 U 3.4 U 

Cobalt 3.2 U 3.2 U 

Copper 55 BJ 6.7 BJ 

Iron 78.1 B~J 1n •J 

Lead 0.80 U 1.2 BJ 

Magnesium 316 BJ 181 BJ 

Manganese 2.6 BJ 3.6 BJ 

Mercury 0.10 U 0.10 U 

Nickel 155 U 155 U 

CH0l\PUBLIC\ WO\ARCS\050\20942T.2-3 

• 
Table2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW12O--01MSD MW121--01 

Unfiltered Filtered Unfiltered Filtered 

2.0 U 2.0U 5.2B 4.3 B 

38.6 B 36.1 B 98.0 B 97.7 B 

0.49 BJ 0.20 U 0.20U 0.20 U 

3.7U 3.7 U 3.7 U 3.7U 

87600 81000 60800 60800 

3.4 U 3.4 U 3.4 U ·3.4 U 

3.2 U 3.2 U 3.2 U 3.2 U 

13.3 BJ 11.7 BJ 9.6 BJ 8.1 BJ 

278 202 •J 576 249 

1.4 BJ 1.4 BJ 0.80 U 1.0 BJ 

46500 43600 41700 41300 

72.4 55.3 86.1 785 

0.10 U 0.10 U 0.10 U 0.10 U 

15.5 U 15.5 U 1S.5 U 1S.S U 

SU-

MW121-0IDP 

Unfiltered Filtered 

6.0 B 45 B 

94.9 B 96.3 B 

0.20 U 0.20 U 

3.7U 3.7U 

59900 59900 

3.4 U 3.4 U 

3.2 U 3.2 U 

12.9 BJ 10.8 BJ 

502 321 

0.95 BJ 1.7 BJ 

40800 40700 

87.7 75.6 

0.10 U 0.10 U 

1S.S U 15.S U 
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MW13S-01 

Unfiltered Filtered 

9.0 B 2.0 U 

165 B 41.6 B 

2.5 B 0.62 BJ 

3.7 U 3.7 U 

367000 60900 

153 3.4 U 

22.1 B 3.2 U 

95.1 15.9 B 

33700 333 

16.3 0.80 U 

203000 37200 

1210 22.9 

0.10 U 0.10 U 

95.7 15.5 U 

45(Kl-54--AM RN 
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Analyte MW12S-01FB 

Unfiltered Filtered 

Metals (pg/L) (Cont.) 

Potassium 1950 U 1950 U 

Selenium 2.3 BJ 2.0U 

Silver 3.7 U 3.7U 

Sodium 383 BJ 298 BJ 

Thallium 3.1 U 3.1 U 

Vanadium 3.1 U 3.1 U 

Zinc 51.9 J 19.0 BJ 

Cyanide - -

CH0I\PUBLIC\ WO\ARCS\050\20942T.2-3 

Table2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers 

MW12D--01MSD MW121-01 

Unfiltered Filtered Unfiltered Filtered 

1950 U 1950 U 1950 U 1950 U 

4.4 BJ 2.0U 3.1 BJ 2.0 U 

3.7 U 3.7U 3.7U 3.7 U 

5590 5280 4960 B 4770 B 

3.1 U 3.1 U 3.1 U 3.1 U 

13.2 BJ 12.5 BJ 9.3 BJ 10.4 BJ 

44.0 •J 31.0 J 53.1 •J 14.2B0 J 

- - --

SL2-

MW121--01DP 

Unfiltered Filtered 

1950 U 1950 U 

2.9 BJ 3.5 BJ 

3.7U 3.7 U 

5140 4730 B 

3.1 U 3.1 U 

10.7 BJ 10.8 BJ 

22.0 •J 34.7 •J 

- -
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MW13S--01 

Unfiltered Filtered 

6490 1950 U 

3.6 BJ 2.7BJ 

3.7 U 3.7U 

7150 5510 

3.1 U 3.1 U 

93.2 10.7 B 

91.8 •J 15.6 B· J 

- -
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Analyte MW13D-01 

Unfiltered Filtered 

Special VOCs (µg/L) 

Dichlorodifluoromethane 4 UJ -
Tetrahydrofuran IOU -
lfrichlorofluoromethane 4U -
RAS voes (µg/L) 

Vinyl Chloride IOU -
Methylene Chloride 10 U -
Acetone 10 U -
1,2-Dichloroethene (Total) IOU -
Trichlorocthene 10 U -
Benzene 10 U -
Toluene 10 U -
Ethylbenzene IOU -
Metals (J.lg/L) 

IAluminum 3930 24.9 U 

Antimony 57.4 B 46.2 U 

CH0l\PUBLIC\ WO\ARCS\050\2094Zf.2-3 
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Table2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers Sl.2-

MW13D-01DP MW13l-01 EW0l-01 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 

4 UJ - 4 UJ - 980DJ -
IOU - 10 U - 380 EJ -
4U - 4U - SJ -

IOU - IOU - 10 U -
10 U - 10 U - ·, 10 U -
10 U - IOU - 10 BJU -
10 U - 10 U - 18 -
10 U - 10 U - 3J -
10 U - 10 U - 10 U -
10 U - 10 U - 10 U -
10 U - 10 U - 10 U -

3200 40.9 B 24.9 U 24.9 U 175B 24.9 U 

46.2 U 46.2 U 54.8 B 46.2 U 59.2 B 46.2 U 

• 
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P'IWB-01 PWfB-02 PwrB-03 

4U 4U 4 UJ 

4U 4U 10 U 

4U 4U 4U 

10 U IOU IOU 

IOU 10 U 10 U 

10 U IOU toBJU 

IOU 10 U 10 U 

1_0 U 10 U 10 U 

10 U 10 U 10 U 

IOU 10 U 10 U 

10 U IOU 10 U 

- - -
- -- -

PWfB-04 

4 UJ 

10 U. 

4U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

IOU 

-
-

4500-54-/\MRN 

This document was prepared by Roy F. Weston, Inc., expressly for U.S. EPA. It shall not be released or disclosed In whole or In part without the express, w~ltten pem,isslon of U.S. EPA. 



Analyte MW13D-01 

Unfiltered Filtered 

Metals (pg/L) (Cont.) 

Arsenic 2.0 U 2.0U 

Barium 59.8 B 24.3 B 

Beryllium 1.1 BJ 0.32 BJ 

Cadmium 3.7U 3.7U 

Calcium 124000 66300 

Chromium 15.0 3.4 U 

Cobalt 3.2 U 3.2 U 

Copper 29.1 11.6 BJ 

Iron 6260 385 •J 

Lead 6.6 0.80 U 

Magnesium 65500 35500 

Manganese 453 36.0 

Mercury 0.10 U 0.10 U 

Nickel 15.S U 15.S U 

Potassium 1950 U 1950 U 

CHOI \PUBLIC\ WO\ARCS\050\20942T.2-3 

Tablel-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers SL2-

MW13D-01DP MW13l-01 EW0l-01 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 

2.0U 2.0 U 2.0 U 2.0U 2.4 BJ 2.0U 

57.4 B 24.2 B 44.2 B 43.2 B 32.5 B 30.1 B 

1.1 BJ 0.32 BJ 0.47 BJ 0.47 BJ 0.79 BJ 0.51 BJ 

3.7U 3.7U 3.7 U 3.7U 3.7 U 3.7U 

123000 65000 62100 60100 90400 84600 

12.3 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 

3.2 U 3.2 U 3.2 U 3.2 U 3.2 U 3.2 U 

26.8 9.0 BJ 13.4 BJ tt.4BJ 16.7 BJ 10.9 BJ 

5880 116 J -168 123 J 334 J 211 J 

6.4 0.80U 0.80 U 0.80 U 0.80 U 0.80 U 

65000 35200 43100 41400 51100 48800 

440 35.3 28.4 27.5 121 105 

0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 

15.5 U 15.5 U 15.S U 15.S U 15.5 U 15.5 U 

1950 U 1950 U 1980 B 1950 U 3920 B 2190 B 
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P'IWB-01 PWTB-02 PWTB-03 PWTB-04 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -. - - - -
- - - -
-- - - -
- - - -
- - - -
- -- - -
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Analyte MW13D-01 

Unfiltered Filtered 

Metals (llg/L) (Cont.) 

Selenium 2.2 BJ 5.0 BJ 

Silver 3.7U 3.7U 

Sodium 9860 9230 

Thallium 3.1 U 3.4 BJ 

Vanadium 21.9 B 10.3 B 

Zinc 42.2 •J 30.7 J 

Cyanide - -

CH0t\PUBLIC\ WO\ARCS\050\2094Zf.2-3 
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Table 2-3 

Monitoring Well Sampling Results 
Predeslgn Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Field Sample Numbers -Sl..2-

MW13D-01DP MW131-01 EW0l-01 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 

3.9 BJ 4.9 BJ 2.7 BJ 4.1 BJ 2.0U 2.0U 

3.7 U 3.7U 3.7U 3.7 U 3.7U 3.7U 

9790 8840 4280 B 4140 B 14200 14700 

3.1 U 3.1 U 3.1 U 4.6 BJ 3.1 U 3.1 U 

20.9 B 105 BJ 9.6 B 11.2 B 16.8 BJ 14.4 BJ 

39.3 •J 11.2 B*J 18.0 B•J 36.4 •J ·, 15.3 BJ ·9.1 BJ 

- - - - - -

• 
Stoughton City Landfill O&M QAPP 
Section: 2 
Revision: 0 
Date: 31 May 1996 
Page: 32 of 45 

PTWB-01 PW113-02 PW113-03 PW113-04 

- - - -
- - - --
- - - -
- - - -
- - - -
- - - -
- - - -
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Stoughton City Landfill O&M QAPP 
Section: 2 

Organic Data Qualifiers: 

Table2-3 

Monitoring Well Sampling Results 
Predesign Phase II Investigation 

Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 
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U - Indicates that the compound was analyzed for, but not detected. The sample quantitation limit corrected for dilution and percent moisture is reported. 
J - Indicates an estimated value. This flag is used either when estimating a concentration for a tentatively identified compound or when the data indicates the presence of a compound,, 

but the result is less than the sample quantitation limit, but greater than zero. This flag is also used to indicate a reported result having an associated QC problem. 
B Indicates the analyte is detected in the associated blank as well as the sample. 
E Indicates compounds whose concentrations exceed the calibration range of the instrument. 
D Indicates an identified compound in an analysis has been diluted. This flag alerts the data user to any differences between the concentrations reported in the two analyses. 

Not analyzed. 

Inorganic Data Qualifiers: 

U - Indicates the material was analyzed, but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample detection 
limit. 

J - Indicates the associated value is an estimated quantity. 
B - Indicates that the reported value is less than the Contract Required Detection Limit (CRDL), but greater than or equal to the Instrument Detection Limit (IDL). 

Indicates the duplicate analysis is not within control limits. 
- Not analyzed. 
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INSERT FIGURE 2-3 
AREAL EXTENT OF THF CONTAMINATION 

IN THE GROUNDWATER 



• 

• 

• 

FIGURE 2-4 · 
AREAL EXTENT OF DCDFM 

CONTAMINTION IN THE GROUNDWATER 
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WESTON conducted monthly monitoring using a combustible gas indicator (CGI) and a 

photoioniztion detector (PID). Based on this monitoring, no landfill gas or chemical constituents 

were detected in the landfill gas monitoring probes. 

During the predesign activities, WESTON also conducted a pilot-scale gas extraction test at the 

site to evaluate the feasibility of installing an active gas extraction system. The ROD indicated 

that a passive gas venting system should be installed, but at the request of the WDNR and upon 

the approval of the U.S. EPA, WESTON conducted a pilot test. Based on the pilot test and air 

sample results, it appears that an active gas extraction system would not be cost effective for the 

SCL site. An active extraction system would require a flare system to thermally destroy the 

methane and other low-level chemical constituents in the extracted airstream. Based on the air 

sampling results, the methane concentration would not be sufficient to consistently maintain 

• combustion,. and an alternate fuel source would be required. This alternate fuel source, such as 

natural gas, would be needed to keep the flare burning at the required temperature to ensure total 

destruction of the methane and chemical constituents. In addition, because of the shallow nature 

of the waste, extraction wells would need to be closely spaced to achieve the necessary 

extraction rate without drawing air in from above the final cover system. 

• 

From this data, WESTOn concluded that a passive landfill gas vent system would be the most 

efficient and cost-effective method of landfill gas control. The horizontal collection trenches will 

adequately vent any landfill gas generated from the waste layer. In addition, the constituents 

in the landfill gas vents will be well below any regulatory action levels for air emissions . 
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2.1.4 Landfill Remedial Action 

The landfill remedial action as identified in the ROD includes: 

• 

• 

• 

• 

• 

Site security measures including the placement of a fence around the entire site 
perimeter. 

I.and use restrictions to present the installation of public or private water supply 
wells within 1,200 feet of the property boundary and to prevent residential 
development of the site. 

., 
Excavation, relocation, and consolidation of wastes in contact with groundwater . 

Placement of a solid waste disposal cap (NR 504 cap) over the existing fill area 
and consolidated wastes. 

Long-term groundwater monitoring to confirm the effectiveness of the other 
components of the selected remedial action. 

2.2 PROJECT OBJECTIVES AND SCOPE 

The objective of the QAPP is to establish standard procedures so that the integrity, accuracy, 

precision, completeness, and representativeness of the samples and field activities are maintained 

and the· required objectives of the O&M are achieved. 

The objectives of the groundwater monitoring are: 

• Establish a baseline for site groundwater quality immediately after the placement 
of the landfill cap. 

CHOl \PUBUC\WO\ARCS\20942.S-2 4500-54-AMRN 
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Monitor the movement of the THF and DCDFM plumes to evaluate natural 
attenuation and the effect of the landfill cap on the THF and DCDFM plumes . 

Reevaluate the site groundwater quality five years after the placement of the 
landfill cap and compare it against the initial baseline. Repeat this reevaluation 
every five years until the THF and DCDFM concentrations fall below the cleanup 
standards. 

The landfill gas monitoring has the following objectives: 

• Monitor the concentration of the landfill gases as a percentage of the lower 
explosive limit (LEL) for the landfill gases at th:e site boundary. 

• Provide data to estimate air emissions from the passive gas vents . 

• 2.3 SAMPLE NETWORK DESIGN AND RATIONALE 

• 

The sa pl networ design and rationale for sample locations is described in detail in Section 

3 of the FSP (Appendix A) . Table 2-4 provides an overview of sampling and analysis program. 

2.4 PARAMETERS TO BE TESTED AND FREQUENCY 

Sample matrices , analytical parameters, and frequency of sample collection are presented in 

Table 2-5. The FSP includes additional discussion on the rationale for parameters to be tested 

and frequency. 
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O&MTask 

Baseline Groundwater Monitoring 
(repeat every five years until the 
lllF and DCDFM concentrations 
fall below the PALs). 

Routine Groundwater Monitoring 
(semi-annually). 

Landfill Off Gas Monitoring (5 
vents annually) 

Table 2-4 

Overview of Annual O&M Sampling .~nd Analysis Program 
Stoughton City Landfill 
Stoughton, Wisconsin 

Sample Sampling 
Intended Data Use Matrix Procedure Analysis Required 

- Establish a baseline for the Groundwater Grab Tctrahydrofuron (fl!F) 
site groundwater quality 
immediately after the 
placement or the landfill Dichlorodinuoromcthcnc (DCDFM) 

cap. 

- Reevaluate the site TrichloroOuoromcthanc (l'CFM) 

groundwater quality five 
years after the placement 

CLP RAS TCL Volatiles 
or the landfill cap and · 
compare it against the 

CLP RAS TAL Metals (Filtered) initial baseline. 

CLP RAS TAL Metals (Unfiltered) 

- Monitor the movement or Groundwater Grab THF 
the lllF and DCDFM 
J>lumcs. 

DCDFM 

. 
- Verify_ that the air Air Grab EPA Method 1'014 Standard List of 

emissions from the passive (SUMMAa Volatile Organic Compounds 
gas vents do not exceed the Canister) (VOCs) 
regulatory levels. 
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Analytical Method 

SAS Method (EPA Method 502.2 
and 524.2 - sec Appendix 8). 

SAS Method (EPA Methods 502.2 
and 524.2 - sec Appendix 8). 

SAS Method (EPA Methods 502.2 
and 524.2 - sec Appendix 8). 

CLP RAS Method 

CLP RAS Method 

CLP RAS Method 

SAS Method (EPA Methods 502.2 
and 524.2 - sec Appendix 8). 

SAS Method (EPA Methods 502.2 
and 524.2 - sec Appendix 8) . 

EPA Method 1'014 
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Sample 
O&MTask Matrix Fleld Parameters 

Baseline Groundwater Water Level, pH, 
Groundwater Conductivity, 
Monitoring' Temperature, Turhidity, 

,Di5.~olvcd Oxygen 

Routine Groundwater Water Level, pH, 
Groundwater Condueti\ity, 
Monitoring1 Temperature, Turhidity, 

Dissolved Oxygen 

CII0I\PUDLIC\ WO\ARCS\0S0\20942T.2-S 

Table 2-5 

Summary of Annual O&M Sampling and Analysis Program 
Stoughton City Landfill 
Stoughton, Wisconsin 

Investigative Field Duplicate 

Laboratory Parameters' No. Freq. Total No. Freq. Total 

Tctrahydrnfuran 40 I 40 4 1 4 
(THF) 

Dichlorodifluoromethane 40 I 40 4 1 4 
(DCDFM) 

Trichlorofluoromcthane 40 I 40 4 I 4 
(TCFM) 

CLP RAS TCL Volatiles 40 I 40 4 1 4 

CLP RAS TAL Metals 40 I 40 4 I 4 
(Filtered) ., 

CLP RAS TAL Metals 40 l 40 4 I 4 
(Unfiltered) 

THF 28 2 56 G) 2 6 

DCDFM 28 2 56 3 2 6 

Fleld Blank 

No. Freq. Total 

4 I 4 

4 I 4 

4 I 4 

4 I 4 

4 I 4 

4 I 4 

~;, 2 (, . 
3 2 6 
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MS/MSI> ~ 

No. Freq. Total 

2 I 2 

2 I 2 

2 I 2 

2 I 2 

2 I 2 

2 I 2 

f/l 2 2 

2 2 2 

Matrix 
Total 

48 

48 

48 

411 

48 

411 

till 

1,11 

·-

,1'll)fl Ci 1 .. , \Ill \J 



I 

··-··,· 

Sln•ghton Cily l.andfill O&M O1\l'r 
Scclion: 2 

• .. ,. ' 

I 
I 

Sample 

Table 2-S 

Summary of Annual O&M Sampling and Analysis Program 
Stoughton City Landfill 
Stoughton, Wisconsin 

(Continued) 

Investigative fleld Dupllcate fleld Blank 

Revision: 0 
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rag•: 41 or 45 

MS/MSD 5 

Matrix 
O&MTask Matrix fleld Parameters Laboratory Parameters' No. Freq. Total No. Freq. Total No. Freq. Total No. Freq. Total Total 

Passive Gas Air Flow, Percent LEL; EPA Method TOl4 5 I 5 NA NA NA NA NA NA I 
Venl Percent Oxygen Standard 
Monitoring' Lisi of voes 

1 Raselin• gm•ndwal•r n10niloring will b• cond•c••d imm•dial•ly afler lh• rlacem•nl of th• landfill car and lhtn repeal•d •v•ry fiv• yea,. •nlil lh• "1111' and llC:DFM concenlralinn• fall helnw lh• rl\l.,. 
1 Routine groundwater moni_tnring will he conducted t•icc every year. However, ir the ba5Clinc groundwater monitoring i5 ronductcd that year, only one round or Nlutinc gmundwatcr nmnitoring will he needed. 
1 l'o•r ■nn•al simpling •v,:nts ■re npc:rt•d lo compl•I• lh• sampling of 21 passiv• gas v,:n1s. 'Ibis will involve sampling S gas v,:nls •ach year for ·3 y•a,. and 6 gas v•nls lh• fo•rlh y•ar. 
' All par■m•l•n th■I are not designal•d as CLP RI\S an•lys•s will h• ■nalyz•d according lu SI\S m•lhudologi•• pres•nl•d in l\ppendix II. 

I 

1 MS/MSI>, ■ re nol addi1iun•I samrles, h•t •r• in.i••d inv,:s1iga1iv• samples on which MS/MSD analys•• are perform•d. MS/MSl>s ar• for organic samples un•y. l>•plical•/•pik• ana•ys•• ar• pcrfnrmc<I for innrganir sample•. 
• 111• malrix lolal does nol ind•d• trip blank samples •nd MS/MSI> samp•••· On• lrip hlank will b• shipped wilh •v•ry shipm•nl conlainer cunlilining •••••n•s VOi\ sample•. 
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2.5 DA TA QUALITY OBJECTIVES 

Data quality objectives (DQOs) are qualitative and quantitative statements that specify the quality 

of the data required to support decisions made during RI/FS activities and are based on the end . 
uses of the data to be collected. As such, different data uses may require different levels of data 

quality. The following five analytical levels address various data uses and the QA/QC effort and 

methods required to achieve the desired level of quality: 

• Screening (DQO Level I): Provides the lowest data quality but the most rapid 
results. It is often used for health and safoty monitoring at the site, for 
preliminary comparison to appropriate or relevant and appropriate requirements 
(ARARs), for initial site characterization to locate areas for subsequent and more 
accurate analyses, and for engineering screening of alternatives (bench-scale 
tests). These types of data include those generated on site through the use of pH, 
conductivity, temperature and other real-time monitoring equipment at the site. 

• Field Analyses (DQO Level II): Provides rapid results and better quality than 
Level I. This level may include mobile lab generated data, depending on the 
level of quality control exercised. 

• Engineering (DQO Level Ill): Provides an intermediate level of data quality and 
is used for site characterization. Engineering analyses may include mobile lab 
generated data and some analytical lab methods (i.e., laboratory data with quick 
turnaround used for screening but without full quality control documentation). 

• Confi.rmational (DQO Level IV): Provides the highest level of data quality and 
is used for purposes of risk assessment, evaluation of remedial alternatives, and 
potential responsible party (PRP) determination. These analyses require full 
Contract Laboratory Program (CLP) analytical and data validation procedures in 
accordance with U.S. EPA-recognized protocol (includes CLP routine analytical 
services [RAS]). 

• Non-Standard (DQO Level V): Refers to analyses conducted by non-standard 
protocols; for example, when exacting detection limits or analysis of an unusual 
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chemical compound is required. These analyses often require method 
development or adaptation. The level of quality control is usually similar to DQO 
Level IV data (includes CLP and non-CLP special analytical services [SAS]). 

For O&M activities, DQO Analytical Level I will apply to readings generated during health and 

· safety monitoring, water level measurements, and measurement of physical parameters by field 

instruments (e.g., pH, temperature, conductivity, and turbidity). 

DQO Level IV will apply to all analytical data generated from RAS analyses. DQO Level V 

will apply to all analytical data generated from SAS analyses .. -

The DQOs for all associated data collection activities, data types, data uses, and other data 

quality control factors are summarized in Table 2-6. 

2.6 PROJECT SCHEDULE 

The O&M project schedule is dependent upon the completion of the RD/RA activities. The 

estimated project schedule is as follows: 

• 

• 

• 

• 

Immediately after the placement of the landfill cap, perform baseline groundwater 
monitoring. Repeat this groundwater monitoring every five years until the THF 
and DCDFM concentrations fall below the cleanup levels. 

Perform rou~ine groundwater monitoring semi-annually . 

Perform landfill gas flow measurements and landfill gas sampling annually . 

Submit reports to U.S. EPA within one month of receipt of analytical data after 
each sampling event. 
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Data Quality 
Objective 

Establish a baseline for the site groundwater 

ll 

quality immediately arter the placement of the 
landfill cap. Reevaluate the site groundwater 
quality five years arter the placement of the landfill 
cap. 

Monitor the movement of the THF and DCDFM 
plumes 

Landfill ofr-gas monitoring 

Notes and Abbreviations: 

Data Use Symbols 
SC - Site Characterization 
SP - Sampling Protocol 
EA - Engineering Assessment 
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Table 2-6 
O&M Data Quality Objectives Summary 

Stoughton City Landfill 
Stoughton, Wisconsin 

Data Collection 
Activity 

Field parameter evaluation 

Water level measurements 

Collect and analyze groundwater samples 

Field parameter evaluation 

Water level measurements 

Collect and analyze groundwater samples 

Landfill gas flow from passive gas vents 

Field parameter evaluation 

Collect and analyze landfill _gas samples 

Data Type 

pH, conductivity, temperature, dissolved 
oxygen, turbidity 

Hydraulic head 

THF, DCDFM, TCFM 

CLP RAS volatiles and metals 

pH, conductivity, temperature, dissolved 
oxygen, turbidity 

Hydraulic head 

THF,DCDFM 

Flow 

Percent lower explosive limit, percent oxygen, 
temperature, barometric pressure 

EPA Method TO-14 
Standard VOC list . 

Analytical Levels 

I - Qualitative screening with field equipment 
II - Field analysis with sophisticated equipment 

Data Use 

SP, EA 

SP, EA 

SC 

SC 

SP, EA 

SC 

EA 

EA 

SP, EA 

SC,EA 

Ill - Engineering analysis without full QC documentation 
IV - Analysis by routine methods (RAS) 
V - Analysis by special methods (SAS) 

Analytical 
Level 

I 

I 

V 

IV 

I 

I 

V 

II 

I 

V 

4500-54-/\MRN 

This document was prepared by Roy F. Weston, Inc., expressly for U.S. EPA. It shall not be released or disclosed In whole or in part without the exp're~~, wrilfen pem1i~~ion of U.S. El'.-\. 



Stoughton City Landfill QAPP 
Section: 2 
Revision: 0 
Date: 31 May 1996 
Page: 45 of 45 

The entire O&M monitoring will be reassessed according to the criteria discussed in Section 2 

of the FSP. 
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PROJECT ORGANIZATION AND RESPONSIBILITY 

U.S. EPA will select a Contractor for environmental monitoring during the O&M phase of 
• 

the remedial action. The Contractor will provide project management of the monitoring 

activities. 

This section presents overall project organization and responsibilities, lines of 

communication, responsibilities for specific quality assurance tasks, and responsibilities for 

field and laboratory operations_. " 

Key personnel responsibilities in four specific areas (project management, quality assurance, 

field operations, and laboratory operations) are discussed in the following subsections . 

Figure 3-1 presents the project organization chart. 

3.1 PROJECT MANAGEMENT 

This project is a U.S. EPA Region V-lead project, and the Remedial Project Manager 

(RPM) has the overall responsibility for all phases of the RD /RA 

Operational responsibilities involving execution and direct management of the technical and 

administrative aspects of this project have been assigned as follows: 
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3.1.1 U.S. EPA Remedial Proiect Mana2er 
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The U.S. EPA RPM has the overall responsibility for all phases of the RD /RA. The RPM 

and the U.S. EPA QA Officer provide final review/approval of the QAPP. 

3.1.2 Contractor Program Manager 

The Contractor Program Manager has overall responsibility for ensuring that the project 

meets U.S. EPA objectives and the Contractor's quality standards. He is also responsible 

for ensuring that all work is executed in accordance with the U.S. EPA's technical directives. 

The Program Manager is responsible for assigning and monitoring the functions and 

responsibilities of the Contractor Site Manager. 

3.1.3 Contractor Quality Assurance Manager 

The Contractor Quality Assurance (CQA) Manager has the responsibility to implement and 

administer the CQA Program. The CQA Manager will remain independent of direct job 

involvement and day-to-day operations, and has direct access to corporate executive staff as 

necessary to· resolve any QA dispute. Other duties include: 

• Exercise overall responsibility for all audits. 

• Determine projects and activities to be audited; establish audit schedules. 

• Notify the audited entity of the nonconformances and the need for corrective 
actions. 

• Approve the disposition of nonconformances . 
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3.1.4 Contractor Site Manager 
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The Contractor Site Manager is responsible for implementing the project, and to meet the 

project objectives and requirements. The Contractor Site Manager's primary function is to 

ensure that the technical, financial, and scheduling objectives are achieved successfully. The 

Contractor Site Manager will coordinate with the Contracto~. Program Manager and CQA 

Manager, and will provide the major point of contact and control for matters concerning the 

project. His other responsibilities include: 

• Coordination and management of project personnel. 

• Project scheduling. 

• Coordination and review of required deliverables. 

• General QA of field activities. 

• Representing the project team at meetings and public hearings. 

3.2 QUALITY ASSURANCE 

All aspects of the RA at the site are subject to review by the CQA Manager prior to 

obtaining approval of the U.S. EPA RPM. Primary responsibility for all quality control 
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activities at the site is the responsibility of the Contractor Site Manager. The specific 

quality assurance tasks and responsibilities are summarized below. 

3.2.1 Final Review/ Approval of the O&M OAPP 

The U.S. EPA Region V Environmental Sciences Division (specifically, the Quality 

Assurance Section [QAS] and the Central Regional Laboratory [CRL]) shall review the 

O&M QAPP. It shall provide recommendations for approyal to the U.S. EPA Region V 

Regional Quality Assurance Manager. In addition, the U.S. EPA Region V RPM shall 

review and approve the QAPP . 

3.2.2 Validation of RAS/SAS Analytical Data 

All analytical data will be forwarded to the Monitoring and Quality Assurance Branch 

(MQAB), Contract Analytical Services Section (CASS) for verification. In addition, 

Contractor's data reviewers will conduct a systematic review of the data for compliance with 

established QC criteria . 
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3.2.3 Performance and Systems Audits 

Field Audits 
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• External field audits of the RA monitoring activities are the co-responsibility 
of the U.S. EPA Region V CASS, MOAB. 

• Internal field audits are the primary responsibility of the Contractor QA 
Manager and the Contractor Site Manager, and may be conducted at their 
discretion. 

Laboratory Audits 

CLP RAS Laboratories 

Audits of the CLP RAS laboratories are the responsibility of the following: 

U.S. EPA Headquarters (HQ) Office of Emergency and Remedial 
Response (OERR) {Analytical Operations Branch). 

U.S. EPA Environmental Monitoring Systems Laboratory - Las Vegas 
(EMSL-LV). 

National Enforcement Investigations Center (NEIC) Evidence Audit 
Team. 

U.S. EPA Regional Technical Project Officers. 
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The Contractor will be responsible for procurement of laboratories for Special Analytical 

Services (SAS). Technical audits of the SAS laboratories are the responsibility of the 

Contractor. The U.S. EPA Region V CRL may choose to accomp~y the Contractor on 

these audits. These audits may include review of available laboratory analytical procedures, 

analysis of performance evaluation samples and, if necessary, system audits at the laboratory. 

3.2.4 Scheduling of Laboratory Analyses 

All CLP RAS analyses are scheduled by the U.S. EPA Region V Regional Sample Control 

Coordinator (RSCC). The Contractor's Sample Management Coordinator will coordinate 

• all site sampling requirements and schedules with the RSCC. All SAS analyses will be 

scheduled by the Contractor's Sample Management Coordinator. 

• 

3.2.5 Preparation of Special Analytical Services Reguests 

WESTON has prepared the SAS requests with assistance from the U.S. EPA Region V 

RSCC. These SAS requests are included in Appendix B. Additional SAS request 

preparation is the responsibility of the Contractor with assistance from the U.S. EPA Region 

V RSCC. The review and approval of SAS requests are the responsibility of the U.S. EPA 

Region V CASS, MOAB and the U.S. EPA OAS . 
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3.2.6 Fmal Assessment of Quality Assurance Objectives 

The Contractor's QA Manager and Site Manager will jointly assess the validated data to 

determine whether the QA objectives have been met. 

3.2.7 Internal Quality Assurance Review and Approval of Reports, Standard Operatin& 
Procedures, and Field Activities 

Responsibilities for internal quality assurance review/approval of reports, SOPs and field 

activities are as follows: 

• 

• 

The Contractor QA Manager and Site Manager are responsible for reviewing 
all necessary reports and procedures that can affect the data quality for 
planned site activities. 

The Contractor QA Manager or Site Manager are responsible for auditing the 
implementation of the QA program (as outlined in the QAPP) to ensure 
conformance with the Contractor's and the U.S. EPA's project requirements. 

• The Contractor Field Team Leader (FfL) shall report the status of the field 
QA program to the Contractor QA Manager or Site Manager .on a regular 

•--· 

basis during field activities. · 

The Contractor QA Manager and Site Manager shall provide QA technical 
assistance to the field and project staff during the QA plan's development and 
field implementation. 
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Internal evidence audits of field records shall be the responsibility of the Contractor Site 

Manager and/ or Contractor QA Manager. 

External evidence audits of field records are the responsibility of the U.S. EPA Region V 

CASS, MQAB. 

3.3 FIELD OPERATIONS 

The Contractor field team shall operate under the direction of the Contractor Site Manager. 

The field team's activities include sample collection, field measurements, sample packaging, 

sample shipment, and sample chain-of-custody preparation. Within the field team, there will 

be a minimum of three specific roles: 

• FI'L-Responsible for the management of the field team and the supervision 
of all field activities in the absence of the Contractor Site Manager. 

• Site Health and Safety Coordinator (SHSC) -Responsible for the 
implementation of the Health and Safety Plan (HASP). Will perform health 
and safety monitoring and ensure compliance with all health and safety 
requirements for the site . 
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Field Sampie Manager (FSM)-Manages the custody of all samples from the 
time they are collected to when they are shipped. Responsible for ensuring 
that all sample management and documentation procedures are implemented 
correctly. 

For health and safety and QA reasons, a minimum of two field personnel will be present 

at all times during sampling activities. Depending on the schedule for the field sampling 

activity, the Contractor Site Manager will evaluate the need for additional personnel. When 

necessary, the FfL may also perform in the capacity of the SHSC. To · the extent 

practicable, the FSM will not be given any additional responsibilities other than field 

samples. All personnel will be given the title of field sampler in order to encourage full 

utilization of all personnel at all times. The field samplers will collect samples and 

• 

decontaminate equipment. In the absence of the Contractor Site Manager, the FI1:, will • 

provide QA of field activities. 

3.4 LABORA TORYOPERA TIONS 

All RAS laboratory analyses for samples collected as part of the RA activities, with the 

.exception of field parameters (e.g., pH, temperature), shall be performed by U.S. EPA CLP 

RAS laboratories. For the RAS analyses, the Contractor Sample Management Coordinator 

(SMC) is responsible for initiating and scheduling the request for analytical services with the 

U.S. EPA Region V RSCC. The U.S. EPA CLP Sample Management Office (SMO) 

schedules samples for CLP RAS laboratories prior to sample collection based upon 

information received from the U.S. EPA Region V RSCC. The Contractor SMC will 

coordinate with the Contractor Site Manager and FfL in executing all laboratory 
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arrangements. The Contractor will be responsible for procurement of laboratories for all 

SAS analyses . 
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QUALITY ASSURANCE OBJECTIVES FOR l\1EASUREI\1ENT DATA 

The overall QA objective is to develop and implement procedures for field sampling, chain . 
of custody, laboratory analysis, and reporting that will provide results which are legally 

defensible in a court of law. Specific procedures for sampling, chain of custody, laboratory 

instrument calibration, laboratory analysis, reporting of data, internal quality control, audits, 

preventive maintenance of field equipment, and corrective action are described in other 

sections of this QAPP. The purpose of this section is to address the specific objectives for 

accuracy, precision, completeness, representativeness, and ·comparability of reported data 

from all analytical laboratories. QA objectives for field measurements are also discussed 

in this section . 

4.1 LEVEL OF QUALITY CONTROL EFFORT 

Field blank, trip blank, duplicate, and matrix spike samples will be analyz~d to assess the 

quality of the data resulting from the field sampling program. Field and trip blanks 

consisting of Ultra Pure (HPLC Grade) water will be submitted to the analytical 

laboratories to provide the means to assess the quality of the data resulting from the field 

sampling program. Field blank samples are analyzed to check for procedures at the site that 

may cause sample contamination. Trip blanks are used to assess the potential for 

contamination of samples due to contaminant migration during sample shipment and 

storage. Duplicate samples are analyzed to check for sampling and analytical 

reproducibility. Matrix spikes provide information about the effect of the sample matrix on 

the digestion and measurement methodology. All matrix spikes are performed in duplicate 

and are hereinafter referred to as matrix spike/matrix spike duplic_ate (MS/MSD) samples . 
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The general level of the QC effort to groundwater samples will be one field duplicate and 

one field blank for every 10 or fewer investigative samples (i.e., a 10 percent frequency). 

However, field blanks will only be collected for water samples and will consist of Ultra Pure 

(HPLC Grade) water. No field blanks will be collected for air san;iples. One volatile 

organic analysis (VOA) trip blank, consisting of Ultra Pure (HPLC Grade) water, will be 

included along with each shipment of aqueous VOA samples. 

MS/MSD and spike/duplicate samples are investigative samples on which additional 

analyses are performed. One MS/MSD will be collected/designated for every 20 or fewer ., 

investigative samples per sample matrix (i.e., air and groundwater). Aqueous MS/MSD 

samples must be collected at triple the volume for VOCs. Aqueous spike/duplicate samples 

require double the normal volume for total metals. The specific level of field QC for 

samples collected as part of the O&M sampling is summarized by sample matrix and 

parameter in Table 2-4. Sampling procedures are specified in the FSP (Appendix A). 

The analysis for Target Compound List (TCL) volatiles, and Target Analyte List (TAL) 

metals will be in accordance with RAS protocols (Analytical Level IV). The analysis for 

other parameters will be according to specified SAS protocol {Analytical Level V). H the 

U.S. EPA Region V CRL chooses to analyze samples, the analytical protocols will be in 

accordance with the CRL Standard Operating Procedure (SOP). 

The level of laboratory QC effort for RAS analysis provided by the CLP is specified in the 

current statements of work (SOWs), SOW-OLM03.l for organic and SOW-ILM03.0 for 

inorganic analyses or most recent revision. Tables 4-1 and 4-2 present the quantitation 

levels for TCL parameters and TAL parameters, respectively. The specified level of QC for 

the SAS analyses is specified in each individual SAS request. 
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U.S. EPA Contract Laboratory Program 
Low/Medium Concentration Organic 

Target Compound List (TCL) and 
Contract Required Quantitation Limits (CRQL) 1 

Water 
Volatiles CAS Number (µg/L) 

Chloromethane 74-87-3 10 
Bromomethane 74-83-9 10 
Vinyl Chloride 75-01-4 10 
Chloroethane 75-00-3 10 
Methylene Chloride 75-09-2 10 
Acetone 67-64-1 10 
Carbon Disulfide 75-]5:.0 10 
1, 1-Dichloroethene 75-35-4 10 

1,1-Dichloroethane 75-34-3 10 
1,2-Dichloroethene ( total) 540-59-0 10 
Chloroform 67-66-3 10 
1,2-Dichloroethane 107-06-2 10 
2-Butanone 78-93-3 10 
1,1,1-Trichloroethane 71-55-6 10 
Carbon Tetrachloride 56-23-5 10 
Bromodichloromethane 75-27-4 10 

1,2-Dichloropropane 78-87-5 10 
cis-1,3-Dichloropropene 10061-01-5 10 
Trichloroethene 79-01-6 10 
Dibromochloromethane 124-48-1 10 
1,1,2-Trichlorethane 79-00-5 10 
Benzene 71-43-2 10 
trans-1,3-Dichloropropene 10061-02-6 10 
Bromoform 75-25-2 10 

4-Methyl-2-pentanone 108-10-1 10 
2-Hexanone · 591-78-6 10 
Tetrachloroethene 127-18-4 10 
Toluene 108-88-3 10 
1,1,2,2-Tetrachloroethane 79-34-5 10 
Chlorobenzene 108-90-7 10 
Ethylbenzene 100-41-4 10 
Styrene 100-42-5 10 
Xylenes (total) 1330-20-7 10 

1 This listing is from SOW OLM03.1. 
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U.S. EPA Contract Laboratory Program 
Low /Medium Concentration 

Inorganic Target Analyte List (T AL) 1 
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Analyte 
Contract Required Quantitation Limit2-3 

(µg/L) 

Listing from SOW ILM03.0. 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

.-

200 
60 
10 

200 
5 
5 

5,000 
10 
50 
25 

100 
3 

5,000 
15 

0.2 
40 

5,000 
5 

10 
5,000 

10 
50 
20 

Subject to the restrictions specified in the first page of Part G, Section IV of Exhibit D (Alternate Methods - Catastrophic Failure) any 
analytical method specified in SOW Exhibit D may be utilized as long as the documented instrument or method detection limits meet the 
Contract Required Detection Limit (CRDL) requirements. Higher detection limits may only be used in the following circumstance: 
If the sample concentration exceeds five times the detection limit of the instrument or method in use, the value may be reported even though 
the instrument or method detection limit may not equal the Contract Required Detection LimiL This is illustrated in the example below: 

For lead: 
Method in use - ICP Sample concentration - 220 
Instrument Detection Limit (IDL) - 40 Contract Required Detection Limit (CRDL) - 3 

The value of 220 may be reported even though instrument detection limit is greater than CRDL The instrument or method detection limit 
must be documented as described in Exhibit E. 

The CRDLs are the instrument detection limits obtained in pure water that must be using the procedure in Exhibit E. The detection limits 
for samples may be considerably higher depending on the sample matrix. 
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4.2 ACCURACY ,PRECISION, AND SENSITIVITY OF ANALYSIS 

The fundamental QA objective with respect to accuracy, precision, and sensitivity of 

laboratory analytical data is to achieve the QC acceptance criteria of the analytical 
• 

protocols. The accuracy and precision requirements for CLP RAS are specified in the 

current SOW-OLM0l.8 for organics and SOW-ILM02.l for inorganics or the most recent 

revision. The sensitivities required for CLP RAS analyses will be the Contract Required 

Quantitation Limits (CRQL) for organic and inorganic compounds, presented in Tables 4-1 

and 4-2, respectively. The accuracy, precision, and sensitivity requirements for SAS from 

the CLP are specified in each individual SAS request. " 

The QC limits should be met completely without any outliers. H an out-of-control result 

• occurs and the QC coordinator of the laboratory does not believe it necessary to rerun_ the 

sample, the result will be flagged and a memorandum written regarding the utility of the 

data. 

• 

The calibration procedures, range of measurement, and measurement procedures for 

equipment to be used for field measurements for pH, conductivity, temperature, dissolved 

oxygen, turbidity and headspace organic vapor are provided in the SOPs in Appendix C. 

4.3 COMPLETENESS, REPRESENTATIVENESS, AND COMPARABILITY 

Completeness is a measure of the amount of valid data obtained from a measurement system 

compared to the amount that was expected to be obtained under normal conditions. It is 

expected that the laboratories will provide data meeting QC acceptance criteria for 95 

percent or more of all samples tested using the RAS and SAS. Following the completion 
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of the analytical testing, the percent completeness will be calculated by the following 

equation: 

Number of valid data 
X 100 

Completeness ( % ) 
Number of samples collected for each parameter analyzed 

Representativeness expresses the degree to which data accurately and precisely represents a 

characteristic of a population, parameter variations at a sampling point, a process condition, or 
.-

an environmental condition. Representativeness is a qualitative parameter which is dependent 

upon the proper design of the sampling program and proper laboratory protocol. The sampling 

network was designed to provide . data representative of conditions at the site. During 

development of this network, consideration was given to the prior investigation results, physical 

setting, and RA objectives. The rationale of the sampling network is discussed in detail in the 

FSP (Appendix A). Representativeness wiU be satisfied by ensuring that the FSP is followed, 

proper sampling techniques are used, proper· analytical procedures are followed, and holding 

times of the samples are not exceeded in the laboratory. Representativeness will be assessed by 

' . I 

• 

• 
the analysis of field duplicate samples. :0 ·:· 

Comparability expresses the confidence with which one data set can be compared with another. 

The extent to which existing and planned analytical data will be comparable depends on the 

similarity of sampling and analytical methods. The procedures used to obtain the planned 

analytical data, as documented in the QAPP, are expected to provide comparable data. 
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Sampling procedures are specified in the FSP, which is presented as Appendix A . 
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This section describes the sample custody procedures to be followed in the field and the . 
laboratory. It is U.S. EPA Region policy to follow U.S. EPA Region V sample custody, or 

chain-of-custody protocols as described inNEIC Policies and Procedures, (U.S. EPA, 1985). 

This custody is in three parts: sample collection, laboratory analysis, and final evidence files. 

Final evidence files, including all originals of laboratory reports and purge files, are 

maintained under document control in a secure area. 

A sample or evidence file is under your custody if it is: 

• In your possession . 

• In your view, after being in your possession. 

• In your possession and you place it in a secured location. 

• In a designated secure area. 

6.1 FIELD CHAIN-OF-CUSTODY PROCEDURES 

The Contractor should utilize the U.S. EPA field sample custody procedures as required by 

the U.S. EPA Region V CASS, MOAB and outlined in the U.S. EPA Region V Sample 

Handling Manual and recent revisions. These procedures are outlined in the FSP 

{Appendix A) and summarized in Subsection 6.1.4. 

The sample packaging and shipping procedures summarized below will ensure that samples 

arrive at the laboratory with the chain-of-custody intact. The protocol for specific sample 
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numbering using case numbers and traffic report numbers (if applicable) and other sample 

designations are included in the FSP (Appendix A). 

6.1.1 Field Procedures 

Field procedures are as follows: 

(a) The field sampler is personally responsible for the care and custody of the 
samples until they are transferred to the Field Sample Manager or properly 
dispatchetj.. As few people as possible should handle the samples. 

(b) All bottles .. will be tagged with sample numbers and locations. The 
appropriate'CRL or SAS number and sticker will be affixed to each bottle. 

(c) 

' i, • 

Sample tags are to be completed for each sample using waterproof ink unless 
prohibited by weather conditions. For example, a logbook notation would 
explain that a pencil was used to fill out the sample tag because the ballpoint 
pen would not function in freezing weather. 

(d) The Contractor Site Manager (or his designee) will review all field activities 
to determine whether proper custody procedures were followed during the 
field work. The designee will notify the Contractor SMC and Site Manager 
of a breach or irregularity in chain-of-custody procedures. 

6.1.2 'Field Logbooks/Documentation 

Field logbooks will provide the means of recording data collecting activities performed at 

the site. As such, entries will be described in as much detail as possible so that persons 

going to the site could re-construct a particular situation without relying on memory. 
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Field logbooks will be bound, consecutively numbered, field survey books or notebooks. 

Logbooks will be assigned to the field team, but will be stored in a secure area when not 

m use. The logbooks will be identified by the project-specific document number. 

The title page of each logbook will contain the following: 

• Person to whom the logbook is assigned. 

• Logbook number. 

• Project name. 

• Project start date. 

• Anticipated project end date. 

• Entries into the logbook will contain a variety of information. At the beginning of each 

entry, the date, start time, weather, names of all sampling team me~bers present, the level 

of personal protection being used, and the signature of the person making the entry will be 

entered. The names of visitors to the site, field sampling or investigative team personnel, 

and the purpose of their visit will also be recorded in the field logbook. 

• 

Measurements taken and samples collected will be recorded. All entries will be made in 

ink (weather permitting), and no erasures will be made. If an incorrect entry is made, the 

information will be crossed out with a single strike mark and the initials of the person 

making the correction placed next to the strike mark. Whenever a sample is collected or 

a measurement is made, a detailed description of the location of the station (including 

compass and approximate distance measurements) will be recorded. The number of 

photographs taken of the station, if any, will also be noted. All equipment used to take 

measurements will be identified, along with the· date of calibration . 
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Samples will be collected following the sampling procedures described in the FSP (Appendix 

A). The equipment used to collect samples will be noted, along with the time of sampling, 

sample description, depth at which the sample was collected, volume, and number of 

containers. Sample identification numbers will be assigned prior to sample collection. Field 

duplicate samples, which will receive an entirely separate sample identification number, will 

be noted under sample description. The sample identification system is described in Section 

6 of the FSP. 

6.1.3 Transfer of Custody and Shipment Procedures 

Transfer of custody and shipment procedures are as follows: 

(a) Samples are accompanied by a properly completed chain-of-custody (COC) 
form. The sample numbers and locations will be listed on the COC. When 
transferring the possession of samples, the individuals relinquishing and 
receiving will sign, date, and note the time on the record. This record 
documents transfer of custody of samples from the sampler to another person, 
to a mobile laboratory, to the permanent laboratory, or to/from a secure 
storage area 

.:(b) · Samples will be packaged for shipment and dispatched to the appropriate 
laboratory for analysis. A separate signed COC form will be enclosed in each 
sample shipment container. Shipping containers will be locked and secured 
with strapping tape and U.S. EPA custody seals for s!rlpment to the 
laboratory. A custody seal will be attached to the front right and back left of 
the shipment container. The custody seals will be covered with clear plastic 
tape. The shipment container will be strapped shut with strapping tape in at 
least two locations. 

(c) Whenever samples are split with a source or government agency, a separate 
sample receipt will be prepared for those samples and marked to indicate with 
whom the samples are being split. The person relinquishing the samples to 
the source or agency will request the representative's signature acknowledging 
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sample receipt. ff the representative is unavailable or refuses, this will be 
noted in the "received by'' space. · 

( d) All shipments will be accompanied by the COC form identifying the contents. 
The bottom two forms will be retained by the sampler for return to the 
sampling office, while the top two copies will accompa.,ny the shipment. 

(e) If the samples are sent by common carrier, a bill of lading will be used. 
Receipts of bills of lading will be retained as part of . the permanent 
documentation. ff sent by mail, the package will be registered with return 
receipt requested. Commercial carriers will not be required to sign off on the 
custody form as long as the custody fo.rms are sealed inside the sample 
shipment container and the custody seals remain intact. 

6.1.4 Summary of Field Chain-of-Custody Procedures 

A site field team will consist mainly of the following individuals: 

• The FIL. 

• The SHSC. 

• The FSM. 

There will be a minimum of two people in each field team. All members will be considered 

to be field samplers and may be involved in the actual sample collection. Depending on the 

magnitude of the field operations, the Contractor Site Manager will evaluate the need for 

additional personnel. When necessary, the FIL will also perform in the capacity of the 

SHSC. To the extent practicable, the FSM will not be given any additional responsibilities 

other than sometimes performing as a field sampler. ff more than two people are in the 

field team, there may be personnel who are designated as only field samplers . 
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The FfL will have overall responsibility for ensuring the completion of all field activities 

in accordance with the QAPP and FSP. The FfL is the overall coordinator of sampling 

activities at the site and is the communication link between field team members and the 

Contractor Site Manager. The FIL will assign specific field duties to.. the team members 

based on input from the Contractor Site Manager. 

The Contractor SMC will give all required sample documentation to the FSM prior to 

leaving for the site. The FSM will be responsible for preparing (and reviewing for accuracy 

i 

• 

and completeness) all sample paperwork such as combination chain-of-custody /traffic report · • 
... 

forms (COC/TR), SAS/packing list (COC/SAS) forms, sample tags, and any other 

paperwork required for sample documentation. The FSM will also prepare all sample 

shipment"information such as airbills. If the FSM does not participate in sampling activities 

at a site, the FSM will have one or more of the field samplers sign the sample tags. If the 

FSM requests assistance from other members of the field team in completing sample 

paperwork, the FSM will be responsible for reviewing and ensuring the accuracy and 

completeness of this paperwork before he/she encloses it in the sample shipment container. 

All members of the field team may be involved in the actual sample packaging and 

shipment. The FSM is responsible for tracking all sample pap~rwork from the time of 

receipt until the completed paperwork is given to the Contractor SMC. 

The FfL is responsible for maintaining the site field logbook. The site field logbook will 

contain notes made by the FfL on site activities, including the tracking of the samples from 

the time of sample collection to the delivery of the samples to the shipping carrier. The 

names and function of all field team members will be listed in the logbook. During the 

course of sample collection activities, the FIL will document the times and dates of all 

sampling activities ( e.g., who collected the sample, when and where the sample was 

CllOl \PUBLIC\ WO\ARCS\OS0\20942.S-6 . 4500-54-AMRN 

• 

, .... 

This document was prepared by Roy F. Weston, Inc., expressly for U.S. EPA. It shall not be released or disclosed in whole or in part 
without the express, written permission of U.S. EPA. I 

ri 



• 
Stoughton City Landfill 0&M QAI'P 
Section: 6 
Revision: 0 
Date: 31 May 1996 
Page: 7 of 9 

· collected, who delivered the sample to FSM, when the sample coolers were delivered to the 

shipping carrier, etc.) If the FSM was part of the sampling team this will be specifically 

noted. The FfL will note the names of the actual samplers for each station location along 

with the time, date, station location identifier and sample identifiers, etc. 

The collected samples will be transported to the FSM by a member or members of the field 

team. If the sample locations are far apart, multiple samples may be collected prior to 

delivering them to the FSM. The FfL will ensure that any preservation requirements ( e.g., 

keeping the samples cool) are implemented prior to the time that the samples are delivered 

to the FSM. To the extent practicable, the FSM will be irrview of the sampling crew. 

Upon receipt of the samples, the FSM will be responsible for ensuring that custody is 

• transferred. The FSM will require the field team member delivering the samples to sign 

and date the COC/TR, COC/SAS or the stand-alone COC form associated with the samples 

as relinquisher of the samples in the "relinquished by" area. The FSM will then sign the 

forms as the recipient. The signed forms will be the same forms that will accompany the 

samples to the laboratory. Prior to enclosing the forms in the shipment container, the FSM 

will sign the various COC forms to indicate he or she is relinquishing custody to the 

shipment carrier. If the forms are sealed in the shipment container with COC seals on the 

outside of the container, the shipment carrier will not sign the forms as the recipient. The 

FSM will be responsible for completing the remainder of all forms except as noted 

previously. In all instances, the FTL will sign each form in the area for "sampler" since he 

or she will be present during all sampling activities. 

• 
The FSM will sign sample tags if he or she participates in sampling activities. Otherwise, 

the FSM will have members of the sampling team sign the tags when they deliver samples . 
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The team member delivering the samples will also provide the FSM with the individual time 

of collection for each sample. All sample documentation shipped with the sample to the 

laboratory (i.e., COC/TR, COC/SAS, etc.) will become part of the evidence file for the 

samples. The site field logbook will be maint.ained in the site file or in the custody of the 

FIL. 

The FSM -~sumes custody of the samples once he or she has signed the COC form(s). If 
~ ".. . 

the FSM. ~ust leave the "staging area" (where sample preparation for shipment and 

documentation completion is performed), the samples will either be locked inside of the , 
sampling team's vehicle/trailer, or will be secured in a cooler with custody seals. The 

custody seals will be inspected by the FSM upon return to the staging area to ensure they 

are intact. These practices will be followed whenever necessary to maintain custody of the 

samples in the field and will be logged into_ the site field logbook. 

6.2 LABORA TORYCHAIN-OF-CUSTODYPROCEDURES 

The chain-of-custody procedures for the CLP are described in. the SOWs for RAS; these 

same procedures apply to SASs. These custody procedures, along with the holding time 

requirements for CLP samples, are described in the appropriate SOW documents. Prior to 

procuring the SAS laboratories, the Contractor must ensure that the SAS laboratories will 

follow the approved chain-of-custody procedures. 

If the U.S. EPA Region V CRL chooses to analyze samples, chain-of-custody procedures 

for the CRL are described in the CRL's SOP. 
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The Contractor is the custodian of the evidence file and maintains the contents of the 

evidence files for the site field activities. The Contractor maintains all relevant records, . 
reports, correspondence, logs, field notebooks, pictures, subcontractor reports, and the U.S. 

EPA CASS, MQAB data reviews in a secured, limited access area and under custody of the 

Contractor Site Manager . 
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SECTION 7 

CALIBRATIONPROCEDURES AND FREQUENCY 

This section describes procedures for maintaining the accuracy of all the instruments and 

measuring equipment which are used for conducting field tests and laboratory analyses. For 

any activity that influences data quality, all instruments and equipment should be calibrated 

prior to each day's use or on a scheduled periodic basis. 

7.1 FIELD INSTRUMENTS/EQUIPMENT 
.-

Instrument and equipment used to gather, generate, or measure environmental data will be 

calibrated with sufficient frequency and in such a manner that the accuracy and 

• reproducibility of results are consistent with the manufacturer's specifications. The field 

instruments should be calibrated and maintained by trained personnel. 

• 

Equipment to be used during the field sampling will be examined to certify that it is in 

operating condition. This includes checking the manufacturer's operating manual and the 

instructions for each instrument to ensure that all maintenance requirements are being 

observed. Field notes from previous sampling trips will be reviewed so that any prior 

equipment problem is not overlooked and all necessary repairs to equipment have been 

made. 

Calibration of field instruments is governed by the specific SOP for the applicable field 

analysis method, and such procedures take precedence over the following general discussion. 

Calibration of field instruments will be performed at the intervals specified by the 

manufacturer or more frequently as conditions dictate. In the event that an internally 
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calibrated field instrument fails to meet calibration/ checkout procedures, it will be returned 

to the manufacturer for service. 

Field instruments to be used during the investigation include: 

.,._; 

pH meter._ • 
-. Thermometer. 

• Specific conductivity meter . 

• Dissolved oxygen meter . 
... 

• Water level indicator/electronic sounding device . 

• Turbidimeter . 

• Flame Ionization Detector (FID) . 

• PID 

• CGI/Oxygen Meter . 

The calibration/ checkout of all field instruments will be performed prior to use each day. 

The calibration/ checkout and maintenance programs for each itistrument will be according 

to the manufacturer's specifications. Appendix C includes some ·generic SOPs. 

All calibration performed in the field will be documented in the site field logbook. A 

master calibration/maintenance record will be maintained by the Contractor FIL for· each 

measuring instrument and will include at least the following information: 

• Name of device or instrument calibrated. 

• Device/instrument serial and/or jdentification (1.D.) number. 
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• Identification of the calibration media ( e.g., pH buffer solutions) . 

Tape measures used to locate sampling stations and to determine depths in boreholes or 

wells will be examined visually prior to each day of use to check for damage. Damaged tape 

measures will not be used. 

7.2 LABORATORYINSTRUMENTS 

7.2.1 Calibration Procedures and Frequency for RAS Analyses 

• The CLP RAS calibration procedure and frequencies are specified in the CLP organic and 

inorganic SOWs. 

• 

7 .2.2 Calibration Procedure and Frequency for SAS Analyses 

The groundwater SAS calibration procedures and frequency· are specified in the SAS 

request. The calibration procedures and frequency for air analyses will be in accordance 

with. EPA Method TO-14. 

7.2.3 U.S. EPA Region V CRL Calibration Procedures and Frequency 

The CRL calibration procedures and frequency are specified in the CRL organic and 

inorganic SOWs . 
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This section describes the analytical procedures for all analysis that will be conducted during . 
the RA. Table 2-4 identifies the field and laboratory parameters for soil and groundwater 

for each RA task. 

8.1 LABORATORYANALYTICALSERVICES 

8.1.1. Routine Analytical Services Laboratorv Procedure 

All samples for CLP TCL volatiles will be analyzed according to analytical procedures set 

forth in U.S. EPA CLP RAS SOW OLM03.1 or the most recent revision. All samples for 

• CLP TAL metals will be analyzed according to the analytical procedures set forth in U.S. 

• 

EPA CLP RAS SOW ILM03.0 or the most recent revision. If the U.S. EPA Region V CRL 

chooses to analyze samples, the analyses will be in accordance with the analytical procedures 

set forth in the CRL SOP. 

8.1.2 Special Analytical Services Laboratory Procedure 

Table 2-3 identifies the laboratory parameters (for air and groundwater samples) which 

require SAS analyses. The analytical procedures to be used for performing the SAS 

groundwater analyses are described in the SAS requests in Appendix B of this QAPP. The 

analytical procedure for analyzing VOCs in landfill gas would be EPA Method TO-14. This 

method is referenced in Compendium of Methods for the Determination of Toxic Organic 

Compounds in Air, EPA 600/4-84-041, EPA Method T0-14. The Contractor is responsible 

for procuring the SAS laboratories . 
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The procedures for field measurement of pH, specific conductivity, temperature, dissolved 

oxygen, and turbidity are described in the SOPs in Appendix C. • 
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INTERNAL QUALITY CONTROL CHECKS 

This section describes the internal quality control checks for field sample collection, field 
• 

measurements, and laboratory analyses. 

9.1 FIELD SA1\1PLE COLLECTION 

The assessment of QC for field sampling will be made through the collection of field blank 

and field duplicate samples, in accordance with the applicable procedures and frequency 

described in Table 2-4 of this QAPP and Section 5 of the FSP. 

• 9.2 FIELD MEASUREMENT 

• 

QC procedures for pH, conductivity, dissolved oxygen, turbidity, and temperature, as well 

as manual and electronic measurement of water levels, are limited to checking the 

reproducibility of the measurement by obtaining multiple readings on a single sample or 

standard and/or by calibrating the instruments {when appropriate). 

9.3 LABORATORYANALYSIS 

9.3.1 RAS Internal Quality Control Checks 

The CLP QC program is structured to provide consistent results of known and documented 

quality. Internal quality control procedures for RAS from the CLP are specified in the 

SOWs for organics and inorganics, or in the method description of SOPs. These 

specifications include the types of QC checks required (method blanks, reagent/preparation 
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blanks, MS /MS Os, calibration standards, internal standards, surrogate standards, the 

frequency of each audit, the specific calibration check standards, laboratory 

duplicate/replicate analysis), compounds and concentrations to be used, and the quality 

control acceptance criteria for these audits. If the U.S. EPA Region V CRL chooses to 

analyze samples, internal quality control check procedures will be followed in accordance 

with the CRL SOP. 

9.3.2 SAS Internal Quality Control Checks 

q 
• I j 

Quality control checks for groundwater SAS are identified in the SAS requests in Appendix • ~ 

B. Quality control for air SAS are identified in EPA Method T0-14. 
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DATAREDUCTION, VALIDATION,AND REPORTING 

This section identifies responsibilities and procedures for data reduction, validation and 
• 

reporting for field measurements, sample collection and laboratory services. 

10.1 FIELD MEASUREMENTS AND SAMPLE COLLECTION 

Raw data from field measurements and sample collection activities will be appropriately 

recorded in the site field logbook. If the data are to be used in the project reports, they will 

be reduced or summarized, and the method of reduction will be documented _in the report. 

• 10.2 LABORA TORYSERVICES 

10.2.1 Data Reduction 

• 

All samples collected at the site will be sent to the CLP. Data reduction, evaluation, and 

reporting for samples analyzed by the CLP according to the RAS protocol will be performed 

in accordance with specifications outlined in the CLP RAS SOW OLM03.1 for organics and 

SOW ILM03.0 for inorganics, or the most recent revision. Data resulting from groundwater 

SAS analyses will be reduced, evaluated, and reported as described above, unless special 

procedures are given in the actual SAS request presented in Appendix B. If the U.S. EPA 

Region V CRL chooses to analyze samples, data reduction will be performed by the CRL 

according to specifications outlined in the CRL SOP . 
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Following data evaluation and reduction, the data will be sent to the U.S. EPA Region V 

LSSS of the CRL for data validation. Validation will be accomplished by comparing the 

contents of the data packages and QA/QC results to the requirements contained in RAS 

methods and SAS methods. Raw data such as GC/MS Total Ion Current (TIC) 
. . 

chrom~tograms, GC chromatograms, and mass spectra, ICAP and FAA data reports, and 

data station printouts will be examined to ensure that reported results are accurate. The 

U.S. EPA Region V LSSS will be responsible for this. 

The U.S. EPA Region V validation protocols for the CLP, RAS, and SAS data are based 

on the following guidelines: 

• Laboratory Data Validation Functional Guidelines for Evaluating Organic 
Analyses -U.S. EPA, February 1994. 

• Laboratory Data Validation F.unctional Guidelines for Evaluating Inorganic 
Analyses - U.S. EPA, February 1994. 

Data validation may also be based on Region V Standard Operating Procedure for 

Validation of CLP Inorganic Data dated September 1993. The Contractor will review the 

validated data and use it accordingly. 

10.2.3 Data Reportine 

The RAS and SAS· analytical laboratories will prepare and submit full analytical and QC 

reports to U.S. EPA Region Vin compliance with the requirements of the CLP. They will 

include the following (as applicable): 
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Narrative including statement of samples received, description of any 
deviations from RAS or SAS standard procedures, explanation of 
qualifications regarding data quality, and any other significant problems 
encountered during analysis. 

Up to 20 extractable organic compounds not included.in the RAS analytes, 
tentatively identified and quantified against the nearest internal standard. 

An organic QA/QC report including Forms I to X, surrogate spike results for 
each sample, matrix spike and matrix spike duplicate results, method blank 
results, and initial and continuing calibration checks. 

An inorganic QA/QC report including Forms I to XIII spike and duplicate 
results, method blank results, and initial and .continuing calibration checks. 

Field and laboratory chain-of-custody documentation pertaining to each 
sample delivery group analyzed . 
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PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY 

Performance and system audits of both field and laboratory activities will be conducted to 
• 

verify that sampling and analysis are performed in accordance with the procedures 

established in the FSP and the QAPP. The audits of field and laboratory activities include 

two separate, independent parts: internal and external audits. 

Quality assurance system audits are conducted at least once during activities that may affect 

the integrity of the sampling program. The objectives of the QA systems audits are: 

• To verify that a system of quality control measures, procedures, reviews, and 
approvals is established for all activities that generate and process 
environmentally-related data. 

• To verify that a system for project documentation (records, chain-of-custody 
forms, analytical tags, logbooks, worksheets, etc.) is established. 

• To verify documentation of the required quality control reviews, approvals, 
and activity records (logbooks, worksheets, etc.). 

• To identify nonconformance with the established system of quality control 
· measures, procedures, reviews, approvals, and documentation. 

• To recommend corrective actions for identified nonconformance. 

• To verify implementation of corrective action. 

• To provide written reports of audits . 
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11.1 FIELD AUDITS 

Internal audits of field activities at the site will be the responsibility of the Contractor 

Technical Operations Manager and/or Site Manager. In the absence of both persons, the 

QA of field activities will be conducted by the designated FIL. Field audits will cover the 

following: 

• Organization and responsibilities--<lete_rmine whether the quality assurance 
organization is operational. 

• Collection of samples-to ensure that written procedures are available and 
being followed. 

• Chain-of-Custody program-to ensure that the appropriate steps have been 
followed in the traceability of s_ample o_rigin. 

• Implementation of the operational procedures-to ensure that the appropriate 
QC checks are being made in the field and records are maintained of these 
checks. 

• Equipment-to determine whether the specified equipment is available, 
calibrated, and in proper working order. 

',• Training-to ensure that sampling crews are adequately trained. 

• Records-to ensure that recordkeeping procedures are operational and that 
field notebooks, log sheets, bench sheets, and tracking forms are properly 
prepared and maintained. 

These audits will occur at the outset of the project to verify that all established procedures 

are followed. Follow-up audits will be conducted to ensure correction of any deficiencies 

that were previously identified and to verify that QA procedures are maintained throughout 

the project. 
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In addition, constant surveillance of field sampling and testing activities shall be performed 

py qualified technical personnel, as approved by the Contractor Site Manager. The 

Contractor Site Manager may conduct audits of site work procedures on an unscheduled 

basis. 

External field audits are the responsibility of by the U.S. EPA Region V CASS, MOAB. 

Audits may be scheduled or unscheduled. 

11.2 LABORATORYAUDITS 

The CLP RAS laboratories are audited on a regular basis by the U.S. EPA. The U.S. EPA 

EMSL-L V conducts the system audits of the CLP laboratories on an annual basis, and 

• conducts performance audits on a quarterly basis. Audits of the SAS laboratories are the 

responsibility of the contractor; however, the U.S. EPA Region V RSCC may choose to 

accompany the contractor on these audits. 

• 

Audits include the examination of laboratory documentation for sample receiving, sample 

log-in, sample storage, chain-of-custody procedure, sample preparation and analysis, 

instrument operating records, etc. The performance audits consist of sending performance 

evaluation (PE) samples to laboratories for ongoing assessment of laboratory precision and 

accuracy. The analytical results of the analysis of PE samples were evaluated by U.S. EPA 

to ensure that the laboratory maintains good performance. The analytical results of the PE 

sample for a SAS laboratory will be evaluated by the contractor . 
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SECTION 12 

PREVENTATIVEMAINTENANCEPROCEDURES 

This section describes the specific preventive maintenance procedures to be followed for 
• 

field equipment and laboratory instruments. 

12.1 FIELD EQUIPMENT/INSTRUMENTS 

The·field equipment for this project includes thermometers, pH meter, conductivity meter, 

turbidimeter, and dissolved oxygen meter. Specific preventative maintenance procedures 

for this equipment are discussed in the SOPs in Appendix C, and will be conducted in 

accordance with manufacturer's specifications . 

Field instruments will be checked and calibrated daily before use. Calibration checks will 

be documented in the site field logbook. The FfL will be responsible for implementing and 

documenting these procedures in the logbook. 

Preventative maintenance will normally be conducted by the equipment supplier. Additional 

maintenance_ of equipment will be performed at the site, if necessary, by the field sampling 

personnel on an as-needed or an as-recommended basis. In addition, critical spare parts, 

such as tape, pH probes, and batteries, will be kept on site to reduce downtime. Backup 

instruments and equipment will be available on site if deemed necessary, or will be within 

one-day's shipment to avoid delays in the field schedule . 
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All laboratories participating in the CLP are required under the CLP RAS SOW OLM03.l 

for organics and SOW ILM03.0 for inorganics (or the most current version) to have SOPs 

for preventative maintenance for each measurement system and required support activity. 

Preventative maintenance procedures for laboratories performing SAS analyses are the same 

as those described above for RAS. All maintenance activities must be documented in 

logbooks to provide a history of maintenance records. If the U.S. EPA Region V CRL 

chooses to analyze samples, laboratory instruments will be maintained according to 

CRLSOP. 
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SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATAPRECISION, 

ACCURACY ,COMPLETENESS 

This section describes the specific routine procedures to be followed to assess data precision, 

accuracy and completeness for field measurements and laboratory results. 

13.1 FIELD MEASUREMENTS 

Field data will be checked for compliance with the established QC criteria that are specified 

in the QAPP and FSP. Data from field measurements of pH, specific conductance, 

temperature, dissolved oxygen, turbidity, groundwater levels, and CGI/Oxygen levels will be 

• assessed by thorough review of QC data (i.e., calibrations, standards, blanks, replicates), 

documentation in site field logbooks, and reports from system audits. 

• 

Accuracy of field measurements will be assessed using daily instrument calibration, 

calibration check, and analysis of blanks. Precision will be assessed on the basis of 

reproducibility by multiple readings of a single sample. 

All data will be reviewed for completeness by the Field Team Leader or his/her designee. 

Data completeness will be calculated using the following equation. 

Valid Data Obtained 
Completeness = X 100 Eq. 13-1 

Total Data Planned 
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13.2 LABORATORYDATA 

Laboratory results will be assessed for compliance with required precision, accuracy, 

completeness, and sensitivity as discussed in the following subsections. 

13.2.1 Precision 

The degree of agreement between the numerical values of a set of duplicate samples 

performed in an identical fashion constitutes the precision of the measurement. Precision 
(' 

of laboratory analysis will be assessed by comparing the analytical results between MS/MSD 

samples for organic analysis and laboratory duplicate analyses for inorganic analysis. 

Precision will be reported as a relative percent difference and will be calculated for each 

pair of duplicate analysis using the following equation. 

%RPO = 

Where: 

%RPO 

s 

D 

= 

= 

= 

S-D xlOO Eq. 13-2 
(S + D) / 2 

Relative percent difference. 

First sample value (MS for organics and initial sample result for 
inorganics ). 

Second sample value (MSD for organics and method duplicate 
for inorganics ). 
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Accuracy is the measure of a result to the accepted ( or true) value. Accuracy of laboratory 

results will be assessed for compliance with the QC criteria that are described in Section 4 
• 

of the QAPP, using the analytical results of QA samples like the method blanks, 

reagent/preparation blank, MS/MSD samples, field blanks, and bottle blanks. 

Analytical accuracy is expressed as the percent recovery of an analyte that has been added 

to the sample or standard matrix (i.e., blank) at a known concentration before analysis. The 

percent recovery of matrix spike samples will be calculated' using the following equation: 

%R = 

Where: 

%R = 

SSR = 

SR = 

SA = 

SSR - SR 
X 100 Eq. 13-3 

SA 

Percent recovery 

The total analyte concentration determined experimentally from the 
spiked sample (spiked sample recovery). 

The sample result (SR) determined by separate analysis of the 
unspiked sample. SR is zero if the SR is qualified U. 

Amount of the spike added. 
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The data completeness of laboratory analyses results will be assessed for compliance with 

the amount of data required for decisionmaking. Data completeness wiU be calculated using 

Equation 13.1. 

13.2.4 Sensitivity 

The achievement of method detection limits depends on instrument sensitivity and matrix 
. r 

effects. Therefore, it is important to monitor the instrument sensitivity to ensure the data 

quality through constant instrument performance. The instrument sensitivity will be 

monitored through the analysis of method blank, calibration check sample, laboratory 

control samples, etc. 
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Corrective actions may be required for two classes of problems: analytical and equipment 
-

problems and noncompliance problems. Analytical and equipment problems may occur 

during sampling and sample handling, sample preparation, laboratory instrument analysis, 

and data review. / 

For noncompliance problems, a formal corrective action program will be determined and 
.-

implemented at the time the problem is identified. The person who identifies the problem 

is responsible for notifying the Contractor Site Manager or his designee if the problem 

occurs in the field, or the U.S. EPA Region V RSCC if the problem occurs in the 

• laboratory. Information on these problems will be promptly communicated to the U.S. EPA 

RPM, the Contractor Site Manager and/or QA Manager. Implementation of corrective 

actions will be confirmed in writing through the same channels. 

• 

Any nonconformance with the established quality control procedures in the QAPP or FSP 

will be identified and corrected in accordance with the QAPP. The QA Manager or his 

designee wiU issue a nonconformance report for each nonconformance condition. 

Corrective actions will be implemented and documented in the site field logbook. No staff 

member will initiate corrective action without prior communication of findings through the 

proper channels. Corrective actions will be defined by the auditor and implemented to the ----- -

satisfaction of the QA Manager. If corrective actions are insufficient, work may be stopped 

by a stop-work order issued by the U.S. EPA RPM, the Contractor Site Manager, or the 

Contractor QA Manager . 
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Technical staff and field personnel will be responsible for reporting all suspected technical 

or QA nonconformance or suspected deficiencies of any activity or issued document by 

reporting the situation to the FIL or his/her designee. The FIL will be responsible for 

assessing the suspected problem, consulting with the Contractor Site Manager on the 

problem and anticipated change, and implementing the change. If it is determined that the 

situation warrants a reportable nonconformance requiring corrective action, then a 

nonconformance report will be initiated by the Contractor Site Manager. 

The Contractor Site Manager will be responsible for informing the Contractor QA Manager, 

and the U.S. EPA RPM of the problem. The Contractor Site Manager will be responsible 

for ensuring that corrective action for the nonconformance is initiated by: 

• Evaluating all reported nonconformance. 

• Controlling additional work on nonconforming items. 

• Determining disposition or action to be taken. 

• Maintaining a log of nonconformance. 

• Reviewing nonconformance reports and corrective actions to be taken. 

• Ensuring nonconformance reports are included in the final site documentation 
in project files. 

If appropriate, the Contractor Site Manager will ensure that no additional work that is 

dependent on the nonconforming activity is performed until the corrective actions are 

completed. 
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Corrective action for field measurements may include: 

• Repeating the measurement to check the error. 
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• Checking all proper adjustments for ambient conditions such as temperature . 
• 

• Checking the batteries. 

• Checking the calibration. 

• Re-calibration. 

• Replacing the instrument or measurement device. 

• Stopping work (if necessary). 

All changes will be evaluated based on the potential to impact the quality of the data. The 

Contractor Site Manger has ultimate responsibility for all site activities. In this role, the Site 

• Manager at times is required to adjust the site programs to accommodate site-specific needs. 

• 

When it becomes necessary to modify a program, the FfL notifies the Contractor Site 

Manager of the anticipated change and implements the necessary changes. The Contractor 

Site Manager or his designee must approve all changes verbally and/ or in writing prior to 

field implementation by the FfL. The Contractor QA Manager, and the U.S. EPA RPM 

will be notified when any field changes are made. 

All problems and corrective actions will be documented in the site field logbook by the FfL. 

No field team member will initiate corrective action without prior communication of findings 

through the proper channels. The action taken during the period of deviation will be 

evaluated in order to determine the significance of any departure from established program 

practices and action taken. If corrective actions are insufficient, work may be stopped by 

the FfL following instructions from the Contractor Site Manager, Contractor QA Manager, 

or the U.S. EPA RPM . 
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CLP RAS issues are dealt with by the U.S. EPA data reviewer, who contacts the CLP 

laboratory directly. The Contractor will handle all SAS issues. 'IJie SMO Contracts 

Compliance Screening (CCS) group performs automated CCS (screening) of the RAS data, -

which 'tbe laboratory must respond to within 10 days. The RAS re-analyses are authorized 

by the U.S. EPA CLP Administrative Project Officer (APO). The U.S. EPA Regional 

Technical Project Officers (TPO) handle laboratory problems with CLP laboratories in their 

Region. 

14.2.1 Laboratory Corrective Actions - CLP RAS 

For the CLP RASs, corrective action is implemented at several different levels. The 

laboratories participating in the CLP are required to have a written SOP specifying 

corrective action to be taken when an analytical error is discovered or the analytical system 

is determined to be out of control. The SOP requires documentation of the corrective 

action and notification by the analyst about the errors and corrective procedures. 

The SMO also may request corrective action for any contractual nonconfotmance identified 

by audits or data validation. The CRL may request corrective action by the laboratories for 

any nonconformances identified in the data validation process through the SMO or, for 

minor problems, the lab may be contacted directly. Corrective action may include: 

• Re-analyzing the samples, if holding time criteria permits. 

• Resampling and analyzing. 

• Evaluating and amending sampling procedures. 
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• Evaluating and amending analytical procedures . 
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• Accepting the data and acknowledging the level of uncertainty . 

If resampling is deemed necessary due to laboratory problems, the U.S. EPA RPM must . 
identify the necessary approach including cost recovery from the CLP for the additional 

sampling effort. The Contractor QA Manager must be notified in writing of all decisions. 

14.2.2 Laboratory Corrective Actions - SAS 

For SAS requests, corrective action wili be implemented as specified in the SAS request and 

in accordance with the procedures described in the previous paragraph (Subsection 14.2.1). 

The Contractor is responsible for ensuring that the SAS laboratories implement corrective 

• action procedures in accordance with approved procedures. 

• 

If the U.S. EPA Region V CRL chooses to analyze samples, corrective actions by the CRL 

will be implemented according to CRL SOP . 
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QUALITY ASSURANCE REPORTS TO MANAGE1\1ENT 

The Contractor QA Manager and/or Site Manager (or designee) will audit the 
• 

implementation of this QAPP. These reviews will include an assessment of data quality, and 

the results of systems and/or performance audits as appropriate. These reviews are done 

to ensure that problems, if any, identified during sampling and/ or analysis are investigated, 

and corrective actions are properly taken. The preparation of a Quality Assurance Report 

is not anticipated, except as necessitated by problems arising during the execution of project 

activities. Any QA reports prepared by the Contractor for the site will be submitted to the 

U.S. EPA RPM. 

• The technical memorandum describing the monitoring activities will contain QA sections 

that summarize data quality information collected during the project. 
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SECTION 1 

INTRODUCTION 
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Date: 31 May 1996 
Page: 1 of 1 

This Field Sampling Plan (FSP) describes the field sampling protocols to be followed as part 
• 

of the operation and maintenance (O&M) for the landfill remediation component at the 

Stoughton City Landfill (SCL) site in Stoughton, Wisconsin. 

Specifically, the FSP addresses the following: 

Sampling plan rationale . .-• 
• Field sampling procedures . 

• Numbers, locations, and types of samples . 

• Quality Assurance/Quality Control (QA/QC) of field sampling . 

• Sample numbering system . 

• Sample containers and preservation . 

• Sample packaging and shipment. 

• Chain-of-custody procedures . 

• Documentation . 

• Sampling team organization . 

• Management of investigation-derived wastes . 

• Sample container procurements . 

During the O&M, additional field sampling may be necessary. If the additional field 

sampling is not covered in this FSP, an addendum to the FSP should be made at the 

appropriate time, and approval should be obtained by the United States Environmental 

Protectin Agency (U.S. EPA) before initiating the field work. 
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SAMPLE NETWORK DESIGN AND RATIONALE 

This section presents the rationale for sampling frequency and analysis during the O&M . 
phase of the remedial action. The sampling activities include groundwater monitoring and 

landfill gas monitoring. Table 2-1 summarizes the sampling and analysis program. 

2.1 GROUNDWATERMONITORING 

The Record of Decision (ROD) identified the Wisconsin Pfeventive Action Limits (PALs) 

as the applicable groundwater quality standards for the site. The Remedial Design (RD) 

Data Collection Report (WESTON, 1995) delineated the groundwater plume at the site. 

• The report concluded that there are two plumes moving in the northwest direction away 

from the landfill towards the Yahara River (Figures 2-3 and 2-4 of the QAPP). These 

plumes appear to be disconnected. The chemicals exceeding the P ALs for groundwater are 

tetrahydrofuran (THF) and dichlorodifluoromethane (DCDFM). The PAL for THF is 10 

micrograms per liter (µg/1) and for DCDFM is 200 µg/1. Both of the plumes exceed the 

PALs for both THF and DCDFM. 

• 

The groundwater monitoring has the following objectives: 

• Establish a baseline for site groundwater quality immediately after the placement of 
the landfill cap. 

• Monitor the movement of the THF and DCDFM plumes semiannually to evaluate 
natural attenuation and the effect of the landfill cap on the THF and DCDFM 
plumes . 
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Sample 
O&MTask Matrix Fleld Parameters 

Baseline Groundwater Water Level, pH, 
Groundwater Conductivity, 
Monitoring1 Temrerature, Turbidity, 

Dissolved Oxygen 

Routine Groundwater Waler Level, rH, 
Groundwater Conductivity, 
Moniloring2 Temperature, Turbidity, 

Dissolved Oxygen 

CII0I\PUBLIC\ WO\ARCS\0S0\201S8T.2-1 
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Table 2-1 

Summary of Annual O&M Sampling and Analysis Program 
Stoughton City Landfill 

Stoughton, Wisconsin 

Investigative Fleld Duplicate 

Laboratory Parameters• No. Freq. Total No. Freq. Total 

Tetrahydrofuran 40 1 40 4 1 4 
(THF) 

Dichlorodinuoromethane 40 1 40 4 I 4 
(DCDFM) 

Trichloronuorumethane 40 1 40 4 1 4 
(TCFM) 

CLP RAS TCL Volatiles 40 1 40 4 I 4 

CLP RAS TAL Metals 40 I 40 4 1 4 
(Filtered) 

CLP RAS TAL Metals 40 I 40 4 I 4 
(Unfiltered) 

THF 28 2 56 3 2 6 

DCDFM 28 2 56 3 2 (i 

Field Blank 

No. Freq. Total 

4 1 4 

4 1 4 

4 1 4 

4 1 4 

4 I 4 

4 I 4 

3 2 6 

3 2 (i 
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MS/MSD' 

No. Freq. Total 

2 I 2 

2 1 2 

2 I 2 

2 I 2 

2 I 2 

2 I 2 

2 2 2 

2 2 2 

Matrix 
Total 

4R 

4R 

4K 

411 

4K 

4R 
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Sample 

Table 2-1 

Summary of Annual O&M Sampling and Analysis Program 
Stoughton City Landnll 

Stoughton, Wisconsin 
(Continued) 

Investigative Fleld Duplicate Fleld Blank 

Revision: 0 
Dale: JI May 19'Hi 
rage: J of 8 

MS/MSD' 

O&MTask Matrix Field Parameters Laboratory Parameters' No. Freq. Total No. Freq. Total No. Freq. Total No. Freq. Total 

Pai..~ivc Gas Air Flow, Percent LEL, EPA Method TOl4 5 I 5 NA NA NA NA NA NA I 
Vent Percent Oxygen Standard 
Monitoring' List ur voes 

1 Baseline groundwater muniloring will he conducled immedialely afler lhe placcmenl nf the landfill cap and lhcn rcrcaled every live years unlil lhe TIIF and l>Cl>l'M rnnrcntratinns lall hclow lhe rAl.s. 
1 Roulinc groundwater monitoring will be ronductcd twice every year. However, ir the baseline gruundwalcr monitoring i5 conduc1cd that year, only one round or routine grnundwalc.r moniloring will he needed. 
1 Four annual sampling cvenll arc elf'Ccled 10 cnmplele the sampling of 21 passive gas vuL•. "Ibis will involve 5ampling S gas venls each year fnr J years and Ii gas venls 1he fnurlh year. 
• All paramelen that arc nol designaled as CLP RAS analyses will be analyzed according lo SJ\S melhodologies prcsenled in Aprcndix n. 

I 

' MS/MSDs arc not additional samples. but arc instead investigative samples on which MS/MSD analyses arc performed. MS/MSD, arc fur organic samples only. Uuplica1c/spike analyses are rcrfnrmed fur inorganic so01plcs. 
• lbe matrix total docs not include trip hlank samples and MS/MSD samples. One I rip blank will he shipped wilh every shipmen! container containing aqueous VO/\ samples. 
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• Reevaluate the site groundwater quality five years after the placement of the landfill 
cap and compare it against the initial baseline. Repeat this reevaluation every five 
years until the THF and DCDFM concentrations fall below the P ALs. 

The entire monitoring program will be reassessed biannually. Specific adjustments to the 

pr?gram that may be necessary include: 

• Analyte list - Do analytes need to be added or deleted? 

• Sampling frequencies - Is semi-annual sampling adequate or excessive? 

• Monitoring well network - Is the monitoring well network adequate? Does any well 
need to be replaced? Should additional wells be installed? Can some of the 
monitoring wells be deleted from the sampling program? 

• Sampling Program - Do the analytical data indicate that the THF and DCDFM 
concentrations are decreasing? Should the monitoring program continue? 

Baseline Groundwater Monitoring 

The baseline groundwater monitoring will be conducted immediately after the placement 

of the landfill cap. A network of groundwater monitoring wells exist at the site (Figure 2-1 ). 

The network includes 41 monitoring wells. All the monitoring wells will be used for the 

baseline groundwater monitoring. For the baseline, the groundwater samples will be 

analyzed for routine analytical services (RAS) Target Compound List (TCL) volatiles, 

Target Analyte List (T AL) metals, THF, DCDFM, and trichlorofluoromethane (TCFM). 

TCFM is included in the analysis because it was detected during the remedial investigation 

(RI) sampling effort. TCL semivolatiles, TCL pesticides/polychlorinated biphenlys (PCBs), 

and cyanide are not included in the list of analysis because these parameters were not 

detected in groundwater in previous investigations. The baseline groundwater monitoring 
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will be repeated every five years until the 1HF and DCDFM concentrations fall below the 

PM.s. 

Routine Groundwater Monitorinl! 

The routine groundwater monitoring will be conducted semi-annually. The objective of the 

routine groundwater monitoring is to monitor the movement of 1HF and DCDFM plumes. 

Therefore, only 1HF and DCDFM . analysis will be performed. The monitoring wells 

located on the western edge of the landfill (28 monitoring wells) will be used fo the routine 

groundwater monitoring. These include monitoring wells 3"S, 3D, 3B, 4S, 4D, 5S, 5D, 7S, 
~ 

71, 7B, 8S, SL 8B, 9S, 91, 10S, IOL IOB, 13S, 13L 13B, 14S, 141, 14B, 15S, ISL 15B, and EW-

01. MW-9B is not mcluded because it was damaged during previous sampling efforts . 

2.2 LANDFILL GAS MONITORING 

The landfill gas monitoring has the following objectives: 

• Monitor the concentration of the landfill gases as a percentage of the lower 
explosive limit (LEL) for the landfill gases at the site boundary. · 

• Verify that the air emissions from the passive gas vents do not exceed the 
regulatory levels found in the applicable provisions of the National Emission 
Standards for Hazardous Air Pollutants (NESHAP), and Chapter NR 445, 
Wisconsin Administrative Code {WAC). 

During the predesign activities, WESTON used a combustible gas indicator (CGI) to 

periodically monitor the concentration of the landfill gases as a percentage of the LEL for 

the landfill gases at the monitoring probes outside the site boundary. The percent LEL 

CllOl\PUBUc.\ WO\ARCS\OS0\21058.5-2 

'l1ds 1NC11111ent was prepared bf Roy F. Westoa, he., expressly for U.S. EPA. It lhall aot be released or disclosed la whole or in part 
with..c the aprus, writtea permissioa oHJ.S. EPA. · 



SIOU&hton City Landfill O&M FSP 
Section: 2 
RevisioG: 0 
Date: 31 May 1996 
Pqe: 7 of8 

readings at these locations during .the predesign monitoring were zero. During the remedial 

action (RA), a series of landfill gas monitoring probes will be installed outside the waste 

boundary. These probes will be monitored once every three months to verify that the LEL 

is below 25 percent. 

Landfill gas sampling from the passive gas vents will focus on the NR 445 criterion because 

NR 445 levels are lower than the NESHAP levels. Design estimates indicate that the 

amount of gas generated by the landfill is small (approximately 6 cubic feet per minute). 

Given the age of the landfill (it stopped receiving municipal waste in 1978) and that prior , 
to cap construction infiltration from the rainfall and runoff would have percolated readily 

through landfill refuse, it is likely much of the decomposition of waste has already occurred 

and the landfill may be approaching the end of its landfiiI gas generation capability. Based 

on the data collected during the predesign activities and engineering estimates, WESTON 

expects that the gas emissions from the passive gas vents will be below the NR 445 de 

minimis levels. Therefore, hazardous air containment technology will not be required and 

long-term monitoring of offgas from the passive gas vents may not be necessary. During the 

RA, 21 passive gas vents will be installed on the landfill cap. Landfill gas flow will be 

measured from each of these vents annually. Gas samples will also be collected annually. 

It is estimated that five vents will be sufficient to collect representative gas samples from 

the landfill. Therefore, during the first sampling event, 5 out of 21 vents will be sampled. 

During the second sampling event, 5 out of the remaining 16 vents will be sampled. During 

the third sampling event, 5 out of the remaining 11 vents will be sampled, and the remaining 

6 vents will be sampled during the fourth event. The samples will be analyzed for volatile 

organic compounds (VOes) included in EPA Method TO-14. The voes included in this 

method encompass voes typically found in landfill gases. The National Ambient Air 

Quality Standard for particulate matter (PM) will not be monitored. PM is not a concern 
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because the landfill gas will not be flared and the physical processes occurring within the 

landfill will not generate particulate matter. At the end of each sampling event, the data 

will be used to determine if the landfill gas emissions exceed the NR 445 de minimis levels. 

Based on the results, the monitoring requirements will be reevaluated to determine whether 

further monitoring or gas treatment is required or sampling can be discontinued . 
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FIELD INVESTIGATIONPROTOCO~ 

The following sections detail the procedures that will be followed during the O&M field 

sampling activities. All sample container preservation and volume requirements are 

outlined in Table 7-1. 

3.1 WATERT,EVEL MEASUREMENT 

Prior to the sampling of monitoring wells, water level measttrements will be collected The 

water level data will be used in determining the approximate direction of groundwater flow, 

an~ will provide information on lateral and vertical hydraulic gradients. All readings within 

a single round shall be collected within two hours of each other in order to obtain accurate 

information on aquifer conditions. The following protocols will be used during water level . 

measurement: 

• The water level probe and cable will be decontaminated prior to each use 
with a distilled water rinse. 

• Depth to water will be measured: with. an electrical sounding device (accuracy 
+0.01 feet). The reference point for this measurement will be the top of the 
well riser pipe. Measurements will be converted into elevations (i.e., mean sea 
level), using established survey information. 

• The depth to water and the time will be recorded in a field notebook. 
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3.2 GROUNDWATERMONITQRING WELL SAMPLING PROCEDURES 

Monitoring wells will be sampled using a bladder pump ( or a submersible pump) utilizing 

a very slow flow rate (0.2 to 2 liters per minute [L/min]). Sampling equipment and all 

downhole equipment will be decontaminated pursuant to the protocols outlined in Table 3-1. 

Each sample will be collected using the following methodology: 

• Upon removing the protective cap to the monitoring well riser, the head space 
will be monitored with a Flame Ionization Detector (FID) or a 
Photoionization Detector (PID). The purpos~ of this analysis is for health 
and safety monitoring, not for characterization. The measured values will be 
recorded in the field notebook. 

• 

• 

··•· 

• 

The depth to the water level in the well and the total depth of the well will 
be measured with an electrical sounding device (accuracy ±0.01 feet). The 
depth to water and the time of measurement will be recorded. The reference 
point for these depths will be the top of the well riser pipe. 

The volume of standing water in the well will be calculated. Volume of water 
in a 2-inch-diameter well (gallons) = length (feet) x 0.16 (gallons/foot). For 
a 4-inch diameter well (gallons) = length (feet) x 0.65 (gallons/foot). For a 
6-inch diameter well (gallons) = length (feet) x 1.47 (gallons/foot). 

A bladder pump or a submersible pump that has been decontaminated prior 
to use will be used for purging and sampling utilizing a very slow flow rate 
(0.2 to 2 L/min). Tubing will be thick and of minim:\} length to exclude 
atmospheric gases. 

Well purging will be conducted at low flow rates (1.0 to 4.0 L/min) with the 
pump intake just above or within the screened interval. Field measurements 
of pH, temperature, conductivity, dissolved oxygen and turbidity will be made 
over time. Stabilization of these well purging parameters (.±.0.25 units for pH, 
.±,0.5°C for temperature, .±,10 percent for conductivity, .±,0.1 mg/L for 
dissolved oxygen, and .±.1 units for turbidity) indicate equilibrated conditions. 
Well purging will continue until the turbidity has decreased to 5 
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Step 

1 

2 

3 

4 

5 

6 

Table 3-1 
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Standard Decontamination Protocol for Sampling Equipment 
Stoughton City Landfill 
Stoughton, Wisconsin 

\ 

Procedure 

Scrub equipment thoroughly with soft-bristle brushes in a phosphate­
free, low-sudsing detergent solution. 

Rinse equipment with tap water by submerging and/or spraying. 
(See note below.) ,,. 

Rinse equipment with reagent-grade distilled/deionized water until 
dripping and allow to air dry for 1 to 2 minutes. 

Rinse equipment a second time with deionized water by spraying 
until dripping. 

Place equipment on polypropylene or aluminum foil and allow to 
air-dry for 5 to 10 minutes. 

Wrap equipment in polypropylene or aluminum foil for handling 
and/or storage until next use. 

Note: The decontamination liquids will be managed-as described in Section 9. If sampling 
equipment was used to collect oily or adhesive types of contaminated media, or the 
presence of organic compound residue is suspected, a rinse via spraying with isopropanol 
will be included after Step 2. 
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nepheloinetric turbidity units (NTU) or less, or until five purge volumes have 
been removed. 

• In the event that the monitoring well pumps dry before three volumes have 
been removed, the well will be allowed to recharge for 15 minutes and then 
be pumped dry again before sampling. All purge water tvi11 be containerized 
and managed in accordance with Section 9 protocols. 

• 

• 

Samples will be collected directly from the pump after the well purging has 
been completed The groundwater samples will be collected in decreasing 
order of sensitivity of volatiUzing organic contaminants: TCFM, DCDFM, 
1HF followed by voes and total metals. 

Sample bottles will be filled at an angle in 't>rder to limit splashing and 
bubbling. VOA sample bottles will be preserved with hydrochloric acid (HCl) 
prior to the addition of the sample .. The VOA sample bottles will be ~ed 
such that no air space is present in the bottle after it is capped. H bubbles 
appear after the bottle is capped, additional sample (water) will be added and 
the bottle resealed H the sample has to be discarded and a new sample 
collected, a new, preserved VOA container will be used to collect the sample. 
H bubbles persist, an unpreserved VOA sample will be collected. (The Field 
Sample Manager will note the absence of the preservative on the sample 
paperwork and in the field logbook.) 

• For collecting filtered and unfiltered metal samples, two samples will be 
collected at each monitoring well sample locations. One sample will be field 
filtered via a sterilized disposable 0.45 micron filter. Both the filtered and 
unfiltered sample will be submitted for analysis. Sample preservation will 
occur following field filtration within 30 minutes of sample collection unless 
the filtration process is lengthy due to the presence of suspended solids. 

3.3 LANDFILL GAS FLOW RA TE MEASUREMENTS 

During the annual sampling event, flow rates will be measured at each of the 21 passive gas 

vents. Caution should be used near the vents because of potential explosion and breathing 

hazards. The landfill gas flow rates will be measured using the following procedure: 
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Record weather conditions in the field logbook including temperature, 
rainfall, barometric pressure, cloud c?ver/sunshine, wind speed and direction. 

Remove the threaded fittings from the passive gas vents and place the inlet 
to the anemometer in the threaded hole. Record the flow rate in the· field · · 
logbook. • · . 

, ,l ... 

3.4 LANDFILL GAS SAMPLING PROCEDURES 

During the annual sampling event, gas samples will be collected from 5 passive gas vents. 

Caution should be used near the vents because of potential explosion and breathing hazards . 
...... 

The gas sampling will be performed using SUMMA passivated 6-liter stainless steel canisters 

utilizing a teflon line and a flow control system. The laboratory should transport each 

canister certified as clean. and evacuated to an absolute pressure of 0.05 mi11imeters of 

• mercury (mm Hg). The interior surfaces of the canister must be treated with a pure 

chrome-nickel oxide layer. This provides for greater stability for VOCs stored in the 

canisters. The sample flow controller is used to maintain a constant. flow rate from full 

vacuum to 25 psig. The laboratory should preset the flow controllers ·to 200 mL/min to 

equal collection of a 6-liter sample in about 30 minutes. The gas samples will be collected 

using the following procedures: 

• 

• At least three days prior to sample collection, place an airtight stainless steel 
monitoring well cap on each passive gas vent to allow landfill gas to 
equilibrate in the vent. Seal the cap threads with teflon tape. 

• Purge the vent immediately before sample collection. Connect a vacuum 
pump to the vent using teflon tubing. Each seal cap has a 1/4-inch Swagelok 
fitting that is used to connect to the vent. Use a combustible gas 
indicator/oxygen (CGI/02) meter to monitor the percent lower explosive limit 
(I.EL) and the percent oxygen (02) in the landfill gas being purged from the 
vent. Collect percent LEL and percent 0 2 measurements continuously every 
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1 to 2 minutes to determine whether a representative sample of landfill gas 
is being obtained (i.e., stability is reached}. The landfill gas being purged 
from the vent is determined to be stable after two consecutive readings within 
10 percent of each other. Begin sample collection after stability is reached. 

Attach the flow controller to the canister. Connect the b.nister and the flow 
controller to the vent using teflon tubing and fitting. The 1/4-inch Swagelok 
fitting in the seal cap is used to connect the vent to the canister and flow 
controller. The connecting line between the sample outlet and the vent 
should be as short as possible to minimize the contained sample volume. 

• Open canister valve and record start time and canister pressure. Periodically 
check and record canister pressure and sampler operation during the 30 
-minute sampling event . ' .. 

• 

When the canister is near ambient pressure, record canister pressure and 
elapsed time; then close the canister inlet valve. 

Disconnect canister from the flow controller, and cap the canister with the 
Swagelok end cap. 

3.5 DECONTAMINATION REQUIREI\.fENTS 

All sampling equipment will be decontaminated before being used to collect a sample. The · 

· decontamination protocol for sampling equipment is presented in Table 3-1. The 

manage~ent _ of water generated during deco11ta"?ination will be in accordance with the 

requirements outlined in Section 9. All decontamination wastewater will be containerized. 
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FIELD QUALITY CONTROL SAMPLES 

The O&M sampling effort will include the following types of field quality control (QC) 

samples: 

• 
• 
• 
• 

Field duplicates . 

Matrix spikes/matrix spike duplicates . 

Field blanks . 

Trip blanks . 

. . 

Section 4 of the QAPP explains -the purpose of each type of QC sample. Sample containers 

and handling and shipment procedures used for QC samples are identical to those used for 

the investigative samples. Each field QC sample will be docume_nted on a chain-of-custody 

(COC) form. 

Table 2-1 shows the specific level of QC effort for field activities, respectively. The 

following subsections detail the collection procedures for each QC sample type. 

4.1 FIELD DUPLICATE SAMPLES 

Field duplicate samples will be collected at selected locations during soil and water sampling 

at a 1 per 10 sample frequency using procedures identical to those for the investigative 

samples. Duplicate samples will be analyzed for the same parameters as the investigative 

samples. Duplicate samples will be collected by alternatively filling two sets of sample 

bottles from the same sample unit (e.g., pump, split spoon, scoop, etc.). The volatile organic 
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analysis (VOA) fraction for each duplicate sample will be collected immediately after the 

VOA fraction for the investigative sample, in order to minimizP. the possibility of loss o_f 

VOCs during sample collection. 

• 

4.2 MA TRIX SPIKE/MA TRIX SPIKE DUPLICATE SAMPLES 

Matrix spike/matrix spike duplicate samples (MS/MSDs), will be collected on a one per 20 

sample (or less) basis for air and water. MS/MSD samples are investigative samples on 

which MS/MSD analyses are performed. MS/MSD analyses only apply to organic samples. 
q 

For inorganic samples spike/duplicate analyses are performed. Extra sample volume is 

required for aqueous MS/MSD and spike/duplicate analyses. For aqueous MS/MSD 

analyses, triple the normal volume is required for volatile organics. Double volume is 

required for spike/duplicate analyses for the inorganic aliquot (total metals). Field blank, 

trip blanks and field duplicate samples will not be utilized as MS/MSD and spike/duplicate 

samples. All MS/MSD and spike/duplicate samples will be identified as such on all sample 

paperwork. 

4.3 FIELD BLANKS 

Field blank samples will be collected during water sampling events. One field blank will be 

collected for every 10 or fewer investigative aqueous samples collected during the· field 

sampling activities. For water samples, field blanks will be obtained by pouring ultra pure 

water (HPLC-grade water) over and through a decontaminated -or disposable sampling 

device such as a bailer, and collecting the water in the required sample containers. Each 

field blank will be analyzed for the same parameters as the investigative samples in 

accordance with the same analytical methodologies. When collecting a field blank, the 
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volatile Special Analytical Service (SAS) parameters TIIF, DCDFM, and TCFM will · be 

collected first, followed by Routine Analytical Service (RAS) VOCs and total metals. All 

field blanks will be identified as such on all sample documentation . 

... 
4.4 TRIP BLANKS 

One trip blank sample will be enclosed in each sample shipment container in which aqueous 

VOA samples are included Trip blanks will consist of two 40-milliliter (ml) glass vials. All · 

sample handling, packaging and preservation requirements for the trip blanks will be 

identical to the investigative VOA sample aliquot. The 40-ml vials for each trip blank will 

be filled under laboratory-type conditions as soon as is practicable (give the sample holding 

time) prior to the beginning of a field sampling event. Preparation of the trip blank will 

entail the pouring of ultra pure water (HPLC-grade water) into the 40-ml vial (leaving no 

airspace) and carefully securing the caps to ensure the absence of air bubbles. The sealed 

.. bottles will be subsequently placed in a sample container and accompany field personnel to 

the sample site. All trip blanks will _be shipped to the laboratories in containers with other 

VOA samples. The trip blank will be documented and identified as such on all sample 

documentation. 
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SAMPLE NUMBERING SYSTEM 

All samples for analysis, including QC samples, will be given a unique sample number. A 

listing of sample numbers cross-referenced to COC and shipment documents, will be 

maintained in the site field logbook. 

The Contractor will assign each sample two identification numbers: a project sample 

number and a Contract Laboratory Program (CLP) sample number. The project sample 

number highHghts the sample matrix and location, and will be used for documentation 

purposes in field logbooks, as well as for presentation of the analytical data in Contractor 

memoranda and reports. The CLP sample number is utilized by the U.S. EPA to track 

• samples through the CLP system. 

• 

5.1 PROJECT SAMPLE NUMBERING SYSTEM 

The project sample numbers will be comprised of the three components described below: 

• Project identifier. A· three-character designation will be used to identify 
where (the site) and when (O&M sampling round) the sample is collected. 
For first round of O&M sampling, it will be SCl. SC stands for Stoughton 
Qty Landfill, and the number (1,2,3 ... ) will change depending on the sampling 
round. · 

• Sample ttve and location. This shall consist of the following components: 

A sample type code. For the proposed field sampling, it will be MW 
for monitoring well groundwater, GV for landfill gas vent, and TB for 
trip blank samples . 
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The code above will be combined with a two-digit location code ( e.g., 
MW02 for sample from monitoring well MW02 location). In the case 
of field blanks and trip blanks , it will . be a two-digit sequential 
sampling order code ( e.g., FB0l for first field blank). 

Seqyence and Quality Control T_ype Identifier. This shall consist of the 
following components: 

A two-digit sequence number that tracks the number of samples 
collected from a specific location. Sequence 01 refers to the first 
sample interval, and sequence 02 refers to the second sample interval. 
Sample depths will not be a part of the sample code; rather, depth 
information will be recorded in the site field logbook and presented 
with the analytical results. There is no need for this sequence number 
for field and trip blanks. 

H the sample is a field duplicate sample, the above will be combined 
with DP. H the sample is a matrix spike/matrix spike duplicate 
sample, the above will be combined with MS/MSD. 

It should be noted that field duplicate samples will be submitted without reference to the 

laboratory (i.e., the laboratory will not be informed that" the sample is duplicate). 

. i 
: i •• 

• 
Some ~les of the project sampling number system and their respective definitions are ~,; 

as follows: ,. 1 

• SLl-MWl0I-OlDP: Stoughton City Landfill site, O&M Round 1 sampling; 
monitoring well sample, monitoring well location 101; field duplicate of first 
sample at this location. 

• Sl2-MWFB02: Stoughton City Landfill site, O&M Round 2 sampling; second 
monitoring well field blank sample. 
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SL1-GV02-01MSD: Stoughton City Landfill site, O&M Round 1 sampling; 
landfill gas vent sample, location 2; first sample at this location; matrix 
spike/matrix spike duplicate sample. 

5.2 THE CONTRACT LABORATORY PROGRAM SAMPLE 

NUMBERING SYSTEM 

The CLP sample numbers are unique numbers generated by the CLP that are assigned to 

each RAS organic and inorganic sample. The CLP sample numbers are printed at the 

Sample Management Office (SMO) on adhesive labels and distributed to th~ U.S. EPA 

Region V Regional Sample Control Center (RSCC). The RSCC will provide label sets to 

the Contractor Sample Management Coordinator (SMC), who will give the organic and 

inorganic labels to the Field Sample Manager (FSM) prior to the commencement of field 

work. The FSM will assign the unique CLP sample numbers to each organic and inorganic 

sample. 

The CLP sample numbers enable the SMO to track RAS and RAS plus SAS samples 

through their system. The labels are placed on the outside of the sample containers, and 

the number is utilized on all documentation (traffic report (TR], COC form, sample tag, 

. etc.). The CLP sample numbers will be correlated to the Contractor project sample number 

thereby identifying where the sample was collected. Organic aliquots of RAS samples will 

have a CLP sample number that begins with the fifth letter of the alphabet (E for Region 

V) followed by other letters and numbers (e.g., EG 006, EJK 17, etc.). The corresponding 

inorganic aliquot of the RAS samples will have a CLP sample number that begins with the 

consonant "M" for metals followed by the fifth letter of the alphabet (E for Region V), 

followed by additional letters and/or numbers (e.g., MEE 001, MEG 27, etc.) . 
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' If the U.S. EPA Region V CRL chooses to analyze the samples, each sample aliquot 

subni1tted to ·the CRL will be assigned a CRL sample number in lieu of the CLP sample 

number. The CRL sample number contains the following elements: 

• 97-Indicates fiscal year (October l through September 30). 

• Two characters indicating the Contractor code ( e.g, ZG is the contractor code 
for WESTON; ). 

• 01-lndicates number of sites the Contractor has sampled during the fiscal 
year. Each site is assigned a number is consecutive order (01, 02 - 99). 

• S-Indicates sample type (S=sample, D=duplicate, R=blank). 

• 01-Indicates sample number (01, 02 - 99). 

An ~pie CRL sample number is as follows: 97ZG01S02-Sample number two of the 

first site collected by WESTON_ in fiscal year 1997. 
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SAMPLE DOCUMENTATION AND TRACKING 

6.1 FIELD RECORDS . 

Field observations and other information pertinent to the collection of samples will be 

recorded in the field. All entries will be made in a bound logbook. All field documentation 

. will be in accordance with procedures outlined in Subsection 6.1.2 of the QAPP. Logbooks 

will be identified by unique sequential numbers. The data to be recorded for each sample . 

will include date, time (military time reference), sample number, sample location, sample 

appearance, and name of the person(s) collecting the sample. In addition, general 

information will be recorded in the logbook daily, including personnel present at the site, 

• level of protection being worn, and weather. Direct instrument readings obtained from 

health and safety monitoring of the breathing zone during sampling activities will also be 

recorded in the logbook. Photographs will also be taken and logged to document sampling 

activities. 

• 

6.1 FIELD CHAIN-OF-CUSTODYPROCEDURES. 

Field .coc procedures are presented in Subsection 6.1 of the QAPP, with a detailed 

summary in Subsection 6.1.4. Details on the completion of field sample COC 

documentation are discussed in Subsection 6.3 of the FSP. · 
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Sample documeiation forms required by the U.S. EPA are numbered. Copies of the 

multiple copy fo~ must accompany samples to the laboratory. Upo.11 ~tum from the field, 

the FSM must the other copies to the SMC, who will forward them to the RSCC 

and/otSMO, e · g that. the appropriate paperwork is attached 

k for laboratmy samples includes COC forms, TR forms, SAS packing 

lists, sample . _ d ??C seals. All sampl~ documenta~o~ forms will be completed by 

the Contracto ·.onnel {mainly the assigned FSM) in accordance with the requirements 
' '. 

o~ed in • EPA Region V Sample Handling Manual (March 1989) or the most 

· n~i'~i~9<1,_.a1~-~te __ . The U.S. EPA is currently utilizing a combined COC/TR form for 

. ~ :. ¥5CRLanalysAnes -~ ~d-alone COC form for shipping samples to the U.S. EPA Region 

"/v C1 packing list COC is used for. SAS analyses. The U.S. EPA Region V 
I . {"1 ~- . . . . 

RSCC is resp e for~ providing the Contractor with updates on changes in the sample 

any new do 

/requirements. The Contractor SMC will train all field personnel on 

tion requirements prior to their commencing field sampling activities. 

The critical asp of the documentation protocol for shipping samples to the laboratories 
•!- ,.. . , 

Combination CO 

analyses. A stand 

analyses. 

' ... 
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e COC form is used for CRL and an SAS packing list COC for SAS 

o maintain sample custody in accordance with the U.S. EPA 
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requirements, the following aspects of sample documentation protocol must be implemented 

and adhered to: 

• Each sample shipment container must have at least one COC/TR form or 
stand-alone COC form, or SAS packing list COC enclosed. 

• Each sample in a shipment container must be identified/ documented on the 
accompanying form. 

• All information associated with the samples must be included on the form. 

• H sample custody is transferred from field samplers to the FSM, the field 
sampler must sign the COC record as the rcffinquisher of the samples and 
include the date and time of the transfer. The FSM must then sign as the 
recipient of the samples. 

• The COC seal numbers on seals assigned to a particular cooler must be 
documented on the COC form(s) in that cooler in the section provided. 

• The carrier service person does not have to sign the COC form if the custody 
seals remain intact. The airbill number must be written on the COC form in 
the section provided. 

• The site name (Stoughton City Landfill) will be printed on the COC form. 

• Field personnel must carefully transcnl>e .RAS CLP sample numbers from the 
printed sample labels onto the COC/TR ,form in the space provided. The 
CRL sample numbers must be transcribed onto the stand-alone COC form 
and SAS numbers onto the SAS packing list COC form. The labels should 
be affixed to the appropriate sample containers. 

Figures 6-1 and 6-2 present examples of organic and inorganic COC/TR forms. Appendix 

D contains the U.S. EPA document that outlines the requirements for completing the multi­

sample COC/TR forms and an example of completed forms. Figure 6-3 presents an example 

of a stand-alone COC form. This form will continue to be used when shipping samples to 
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the U.S. EPA Region V CRL Figure 6-4 presents an example of a SAS packing list COC. 

Figure 6-5 presents an example of a sample tag. 

Chain-of-Custody Seals 

• Two seals per shipping container are used to secure the lid and provide 
evidence that samples have not been tampered with. 

• The COC seals must be covered with clear tape to avoid accidental damage 
during· shipment 

• The COC seal numbers must be documented'-on the COC/TR, stand-alone 
COC forms or SAS packing list COC as herein described. 

• All sample shipment containers require COC seals . 

Sample Tags 

• Each sample container must have a Sample Tag affixed to it with string or 
tape. 

• Stand-alone COC or COC(fR form numbers are recorded in the "Remarks" 
section of the tag. 

• Sample Tag numbers are recorded .on the stand-alone COC form, the 
COC(fR form, or the SAS packing list form. 

All paperwork accompanying the samples being shipped to the CLP laboratory will be 

sealed in a plastic bag that is taped to the inside of the cooler lid. Copies will be made of 

all sample documentation and retained for in-house ~es . 
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7.1 SAMPLE CONTAINERS AND SAMPLE PRESERVATION 
• . 

All samples collected for analysis will be containerized, preserved, packaged and shipped 

in accordance with U.S. EPA Region V CRL Sample Handling Manual, (U.S. EPA, 1989), 

U.S. EPA User's Guide to the Contraa Laboratory Program (U.S. EPA, 1988), The U.S. 

Department of Transportation (DOT) Regulations, and Dangerous .Goods Regulations 

(International Air Transport Association [IATA], 1995). The RAS organic Statement of 

Work (SOW) covers samples with organic compound concentrations up to _20 parts per 

million (ppm), which are considered low level, and samples· with organic compound 

concentrations between 20 ppm and 15 percent, which are considered medium level. The 

RAS inorganic SOW considers samples low level if they contain less than 10 ppm of any of 

the priority pollutants and medium level if the priority pollutant concentration levels are 

i between 10 ppm and 15 percent. Based on these definitions and on· existing site conditions, 
-,; 

' all groundwater and air samples from the SCL site are expected to be low level. Table 7-1 

lists the required sample containers, sample volumes, sample preservation requirements, and 

holding times associated with all parameters and media applicable to the O&M monitoring 

sampling. 

7.2 SAMPLE PACKAGING AND SHIPMENT 

All samples shipped from the site must be shipped in accordance with DOT regulations and 

must comply with Dangerous Goods Regulations (IATA, 1995) if shipped by air 

transportation . 
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Table 7-1 

Sample Container, Volume, and Presenatlon Requirements 
Stoughton City Landfill 
Stoughton, Wisconsin 

Sample No.of 
- -

~ Analysis Concentration Level BotUes Type of Bottles PreseMtives 

Water(RAS) Volatiles Low 2 40-ml glass vials Cool, 4 degrees C 
4 drops 1:1 HCL to pH<2 

Metals Low 1 1-L Polyethylene bottle HNO3 to a pH<2 

Water(SAS) Tetrahydrofuran (IHF), Low 2 40-mL glass vials Cool, 4. degrees C 
· DichlorodiOuoromethane (DCDFM), 

and Trichloro0uoromethane (TCFM) 

Air EPA Method T0-14 list for voes Low 1 SUMMA Cannister -
... All holding times are from the date or sample collection . 

Sloughtm Qty Landfill O&M FSP 
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Revision: 0 
Date: 31 May 1996 
Page: 2 or 5 

Technical Holding Timeu• 

14 days 

6 months (28 days for mercury) 

14 days 

-

Note: - Aqueo111 MS/MSD sample analysis will require triple the normal volume for volatile organics. Spike/duplicate sample analysis will require double the normal volume. 
- Trip blanks will be collected in two 40-ml glass vials. One VOA ,rip blank will accompany each aqueous VOA shipment container. 
- All medium-level samples will be sealed In paint cans or other appropriate containers for shipment In accordance with DOT /IA TA regulations. Based on previous investigations, only 

low concentration levels are expected. , 

• 
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Following sampling, the exterior of all sample bottles will be initially decontaminated near 

the sampling location by wiping with a moist cloth. The filled sample containers will not 

be sprayed with water during decontamination because this water could contact the sample 

if the container was not tightly sealed. In preparation for shipment to the CLP laboratory, . . 

all samples will be packaged in accordance with the following general procedures: 

• Check to make sure container cap is securely tightened. Seal with tape. 
Mark liquid levels of water samples if bottles are partially full. 

• Make sure the CLP sample labels and sample tags are securely attached to 
the sample containers. Place each container,in a zip-lock baggie . ... 

• Low concentration samples will be placed in a shipment container lined with 
a large polyethylene bag. Enough vermiculite or equivalent absorbent 
material will be packed around the samples to minimize the possibility of 
sample container breakage. The temperature will be maintained at 4° C with 
cold packs or ice, sealed in plastic bags as appropriate to the sample. The 
remaining space in the container will be filled · with additional packing 
material and the large bag sealed. 

• H a sample is deemed medium concentration or a dangerous good, it will be 
packaged in accordance with the IATA Dangerous Goods Regulations, based 
on the classification of the samples. 

• Place COC/fR forms, 1R forms, and, if appropriate, SAS packing lists, in a 
zip-lock bag and tape to inside of shipment container lid. 

• aose shipment container and seal it shut with strapping tape. H shipment 
container has a drain port, seal it shut with tape. Place custody seals across 
seam between the container lid and base so that custody seal would be broken 
if shipment" container was opened. Cover custody seals with clear tape. 

• Affix airbill with shipper's and recipient's names and addresses to the top of 
the shipment container. Affix a second mailing label with the same 
information to the top of the container in case the airbill becomes detached 

CIOl\PUBUC\ WO\ARCS\OS0\21058.S-7 
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from the container during shipment. Place "'This End Up" labels and other 
appropriate labels on front and sides of container. 

• Organic samples will be shipped on the day of collection or within 24 hours 
of collection, and inorganic samples will be shipped within 48 hours of 
collection. All samples will be shipped via Federal Expregs overnight delivery 
unless prohibited under IATA regulations. 

The Contractor Field Team Leader (FrL) must contact the Contractor SMC to confirm 

sample shipment dates for both RAS and SAS analyses. The SMC is required to inform the 

RSCC of the schedule for RAS and SAS analyses at least one week in advance. The FIL 

will notify the SMO of any last-minute changes in sampling schedule that will affect the 

sample shipment schedule. Upon shipment of samples to the CLP, the FIL will call the 

SMO (before 5:00 p.m. Central Standard Time [CST] on the day of the shipment or by·9:00 

a.m. the following morning). The SMO must be notified by 2:00 p.m. CST Friday for 

shipments-to the CLP for Saturday delivery/pick-up. The SMO must be provided with the 

following information for RAS and CRL analysis: 

• Name of sit~. 

• Case and/or CRL number. 

• Name of laboratory(ies). 

• Date of shipment 

• Carrier and airbill number. 

• Number and matrices of samples shipped. 

• Information regarding changes or delays pertaining to the activity . 

• Whether all shipments pertaining to the sample case are complete. 
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In instances where the FIL does not have easy access to. a telephone, the FIL will provide 

the above-mentioned information to the SMC. The SMC will convey all site sample 

shipment information to the SMO. 

.. 
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SAMPLING TEAM ORGANIZATION 

The sampling team organization is presented in Subsection 3.3 of the QAPP . .. 
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MANAGEMENT OF INVESTIGATION-DERIVED WASTES 

For purposes of this FSP, investigation-derived wastes (IDWs) are defined as any by.: 
• 

products of the SCL site field investigative activities that are suspected or known to be 

contaminated with hazardous substances. The performance of O&M field activities will 

produce waste products such as development and purge groundwater, decontamination 

wastewater, and expendable personnel protective equipment. A portable or temporary 

decontamination pad will be set up on-site for deco11tamination of heavy equipment. 

Wastewater will be pumped from the decontamination pa.a, collected, and containerized. 

Wastewater and purge water from the developing and sampling of groundwater monitoring 

wells will be stored in DOT-approved drums. Depending on the volume of waste generated 

during the field activities and the duration of storage time, the water in the drums may be 

pumped into a portable on-site storage tank. Storing the water in a tank would reduce the 

number of drums needed. Each type of waste will be segregated d~g the field activity 

and containerized separately. All storage containers will be labeled appropriately. Wastes 

will be stored on-site in a secured, accessible staging area until the analytical results of the 

monitoring are interpreted. At that time, each segregated waste will be evaluated based on 

the field data, and disposal arrangements will be executed in accordance with appropriate 

local, state, or federal regulations. The Contratcor will refer to the U.S. EPA'sManagement 

of Investigation-Derived Wastes During Site Inspections (U.S. EPA, 1991) for guidance on off­

site disposal policy, if this action is deemed necessary . 
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SAMPLE CONTAINER PROCUREMENT 

All sample containers to be used during the sampling program will be purchased by the ... 
Contractor from a reputable supplier capable of providing the bottle quantity and type that 

meets or exceeds the strict quality control requirements set forth by the U.S. EPA in 

OSWER Directive No. 9240.0-0SA 

The contaminant-free sample containers (bottles) used for analyzing CLP TCL and TAL 

analytes for this sampling effort will be prepared according"to the procedures specified in 

the U.S. EPA's Specifications and Guidance for Obtaining Contaminant-Free Sample 

Containers, (U.S. EPA, 1993) or the most current revision. It will be ensured that the 

bottles used for the sampling activity do not contain target organic and inorganic 

contaminants exceeding the level specified in the above-mentioned document. For non-CLP 

TCL and TAL types of analytes, bottles shall either be cleaned in the same way as for the 

similar types of analytes or it will be negotiated with the bottle supplier( s) to clean and test 

the bottles for the analytes of interest to exceed approximately one-third of the required 

quantitation limits. Specifications for the bottles will be verified by checking the supplier's 

certified statement and analytical results for each bottle lot, and will be documented on a 

continuing basis. The FIL or his/her designee will record the bottle lot numbers associated 

with each sample collected during the sampling effort. This data will be maintained in the 

project evidence file and will be available, if requested, for U.S. EPA review. 

SUMMA Canisters will b~ used for air-sampling. These canisters must be obtained by the 

laboratory performing the analysis. The laboratory should ship each canister certified as 

clean and evacuated to an absolute pressure of 0.05 mm Hg. The interior surfaces of the 
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canisters must be treated by the SUMMA passivation process. 

In addition, the data for field blanks and trip blanks will be monitored for contamination, 

and corrective actions will be taken as soon as a problem is identified. This will be 

accomplished either by discontinuing the use of a specific bottle lot, cpntacting the bottle 

supplier(s) for retesting the representative bottle from a suspect log, resampling the 

suspected samples, validating the data ( taking into account that the contaminants could be 

introduced by the laboratory [i.e., common laboratory solvents, sample handling artifacts, 

etc.) or could be bottle QC problem) so as to make an educated determination if the bottles, 

J 
i 

' . i 
. ! 

• 

and hence the data, are still usable. , · ,,. 

For the SCL site project, the corrective actions will be conducted in a comprehensive 

manner in order to avoid the use of identified contaminated lot(s) from other projects, and 

to ensure that if the bottle supplier(s) is deemed unresponsive or unable to provide cleaned 

bottles as specified, then other U.S. EPA-related projects are not negatively impacted by the 

use of the noncompliant bottles. 

If resampling is deemed necessary, the Contractor will require authorization for additional 

effort. Any schedule delays will be brought to the attention of the U.S. EPA RPM. 
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INTERFERENCES, ANALYSIS RATE, AND SAFETY 

A. Interferences 

1. Impurtttes tn the purge gas, organic compounds. outgasstng from 
the plumbtng ahead of the trap, and solvent vapors in the 
laboratory account for the majority of contamination problems. 

" The analyttcal system must be demonstrated to be free from 
contamtnatlon under the condttioris of the analysts by running 

· laboratory reagent blanks. 

2. Samples can be contaminated by dtffusion of volatile organics 
<particularly fluorocarbons and methylene chloride> through _the 

3. 

...... 
septum seal Into the sample during shipment and storage. A 
field reagent blank prepared from reagent water and· carrted 
through -the sampltng and handling protocol can serve as a check. 
on such contamination . 

Cont am Ina ti on · by carry-over can occur whenever h I gh 1 eve 1 and 
low level samples . are sequentially analyzed. To reduce 
carry-over, the purgtng devtce and sample syringe must be rinsed 
wtth reagent water _between sample- analyses. Whenever an 
unusually concentrated sample Is encountered, it should be 
followed by an analysts of reagent water to check for cross 
contamination. . For samples containing large amounts of 
water-soluble materials, suspended solids, high boiling 
COIIIPC?Unds or high purgeable levels, It may bd necessary to wash 
the. purging device with a detergent solutton, rtnse tt with 
distilled water, and then dry It tn a 1os0 oven between 
analyses. The trap and other parts of the system are also 
subject to contamination, therefore-. frequent bak.eout and 
purging of the enttre system may be required . 

H 
,J' 
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purgeables which are then detected with a photo-lonlzatton detector. 
and then a halide-specific detector <connected In sertes>. Thts 
method Is based on EPA Method 601. 
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The Determination of Volatlle Organic Compounds In Water 

By Gas Chromatography/HECD 

SUMMARY -A. Analytes 

Thts method covers the determtnatlon of a number of vo1attle 
organics. The followtng parameters my be determined by·thts method: 

PARAMETER 

DICHLOROOIFLUOROHETHANE 
TRICHLOROFLUOROMETHANE 
TETRAHYDROFURAN 

a. Matrix 

SJOBEI NUMBER CAS NUMBER 

34668 
34488 

r.-
75-71-8 
75-69-4 
109-99-9 

Thts Is a purge and trap gas chromatographtc/Photo-lontzatfo. 

,· 1 
I 

: ~ 

detector/Hall Electrolytic Conducttvtty detector method appltcable to tt 
determtnatton of the compounds listed above In ground water, surface water 
and drtnklng water. 

C. Other Purgeable Organics 

These can also be deter~tned by this method <see 40 CFR Part 136, Appendl · 
A). 

D. General Method 
•:' •. 

An Inert gas Is bubbled through a 5-111. water sample contained tn .. 
speclally-destgned purging chamber at ambient temperature. The purgeable•· · 
are efft'clently transferred fr0111 the a-queous phase to the vapor phase -·­
The vapor Is swept through a sorbent trap where the purgeab I es arr 
trapped. After purging Is complete, the trap ts heated and backflushe . 
wtth the Inert gas to desorb the purg~ables onto a gas chromatographic . 
column. The gas chromatograph Is temperature programed to separate tt, 

. l 
~1 
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I. DATA REQUIREMENTS 

See instruction number 8 above. For additional analytical requirement see EPA Methods 502.2 and 
524.2. . • 

II. QC REQUIREMENTS - Do not use designated field blanks for 0A audits. 

See EPA Methods 502.2 and 524.2. 

Ill. ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

Contact SMO. 

Please return this request to the Sample Management Office as soon as possible to expedite processing of your 
request for special analytical services. Shoµld you have any questions or need an; assistance, please call the 
Sample Management Office. 

Note: Laboratory data rejection and non-payment will b·e recommended if methods other than those 
specified in this document are used. The Trap must h·ave coconut charcoal. 

CHOl\PUBUC\ WO\ARCS\OS0\20942AP .B19 4S00-54-AMRN 
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8. Special technical Instruction (If outside protocol requirements, specify compound names, CAS numbers, 
detection limits, etc.): 

The three compounds (i.e., THF CAS# 109-99-9, CCL2f2 CAS# 74-71-8 & CCL3F CAS# 74-69-41 
detection Hmits regujred are lo ua/l,, If any sample has a positive hit for THF at or above 40 ua/L confirmation 
must be done by GC/MS using EPA Method 624,2, Confirmation on a second column is required for any 
sample that have a positive hit at or above 40 uq/L for CCL2F2 and CCL3F using EPA Method 502.2. 

Contact SMO if you have any problem, 

· 9. Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of Custody 
documentation, etc.). If not completed, format of results will be left to program discretion. 

All procedures used must be clearly identified. All original raw data, forms, calculation worksheets, 
jnstrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip charts, 
and copies of pages from preparation and analysis logbooks shall be submitted. If originals were submitted in 
another data package, photocopies may be submitted with a record of the locatiorf of the originals. 

All records of analysjs and calculations shall be legible and sufficient to recalculate all sample as to 
source, lot number. and sample number, 

Results will be reponed as uq/L. 

10. Other (use·edditional sheets or attach supplementary information, as needed): 
All original sample tags, chain of custody forms, SAS packing lists, airbills, and original data shall be 

submitted to the Region within the time frame listed in section 6 above. Copies of the results should be 
submitted to the Contractor. 

11. Name of sampling/shipping contact: To be provided by the Contractor. 
Phone: 

CIOl\PUBUC\ WO\ARC5\0S0\20942AP .819 
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U.S. Environmental Protection Agency 
ESD/MOAB 
77 West Jackson Street, Chicago, Illinois 60604 
PHONE: (312) 363-2720 or FAX (312) 363-4342 

□ Regional Transmittal 

A. EPA Region/Client: 
B. RSCC Representative: 
C. Telephone Number: 
0. Date of Request: 
E. Site Name: 

SPECIAL ANALYTICAL SERVICES 
Client Request 

□ 
Region V 
Brian P. Freeman 
(312) 353-2720 

Telephone Request 

To be determined by the Contractor 
Stoughton City Landfill, Stoughton, Wisconsin 

• • 

SAS Number 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary Information as needed. 

1. General description of analytical service requested: 
Analysis of low-level nonstandard volatile organics tpoecifically. Tetrahydrofuran <THFl, 

Dichlorodifluoromethane <CCL2F2l, and Trjchlorofluoromethane <CCl3A by EPA Methods 502.2 and 524.2. 
For routine groundwater monitoring. only THF and DCDFM analysis js requested. 

• 

2. Definition and number of work units involved (specify whether whole samples or fractions; whether aqueous 
or soil and sediments; and whether low, medium, or high concentration): 

Forty-eight groundwater samples for analysis of THF DCDFM and TCFM during baseline monitoring. • 
Thirty-four groundwater samples for analysis of THF and DCDFM during each round of routine groundwater 
monitoring. These totals do not include trip blank samples and MS/MSD samples. 

3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPOES, etc.t: 
Superfund - Operation and Maintenance 

4. Estimated date(s) of collection: 
Routine groundwater monitoring samples to be collected on a semi-annual basis as determined by the 

contractor, The baseljne groundwater monitoring samples will be collected immediately after the placement 
_of the cap. 

5. Estimated date(s) and method of shipment: Daily. overnight courier (Federal Express) 

6. Number of days analysis and data required after laboratory receipt of samples: 
Laboratory should report results within 30 days of receipt of samples, 

7. Analytical protocol required (attach copy If other than a protocol currently used in this program): 
Low-level analysis of groundwater samples in accordance with EPA Method 502,2 and 524.2. 

CIOl\PUBUC\ WO\ARCS\~\20942AP.B19 4S00-54-AMRN • 
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B. Analysis Rate 

On a day when It 1s necessary to run an 1nlt1al calibration curve, tt 
would be possible to analyze approximately 10-12 samples 1n a 24 hour 
period. It would take about 7 hours to construct the caltbratton ,. 
curve. 

If 1t Is not necessary to construct an lnttlal calibration curve tt 
would be possl.ble to run an addtttonal 7 samplu tn a 24 hour pertod 
bringing the total to 17 to 19. 

- C. Safety Information 
The toxtctty_or carctnogentctty of each reagent used In this method 
has not been precisely defined; however, each chemical compound 
should be treated as a potential -health hazard. From this viewpoint, 

- exposure to these chemicals must be reduced to the lowest possible 
level by whatever means avatlable. The laboratory ts responsible for 
maintaining a current awareness f11e of OSHA regulations regarding 
the safe handling of the chemicals specified In this method. A 
reference file of aiatertal data handling sheets should also be made 
available to all personnel tnvolved In the c~emtcal analysts. 
Additional references to laboratory safety are avat lab le and have 
been Identified for the Information of the analyst. 

The following parameters have been tentatively classified as known or . 
suspected, human or marnnaltan carcinogens: carbon tetrachloride, 
chloroform, 1,4-dlchlorobenzene, and vinyl chloride. ·Primary 
standards of these toxic compounds should be prepared In a hood. A 
NIOSH/MESA approved toxic gas respirator should be worn when the 
analyst handles high concentrations of these toxic compounds . 
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1. Vlal--40-ml capacity, equipped with a screw cap with a hole In 
the center. Detergent wash, rinse with tap and dtsttlled water. 
and dry at 1os0c before use. ' 

2. .Septum-Teflon-faced stllcone. Detergent wash, rinse with tap 
and dtst111,d water, and dry at 105° for l hr. before use. 

3. Syrlnges-5-ml, g_lass hypodenntc wtth Luerlok end. 

4. Htcro syrtnges-10-ul, 25-ul, 100-ul, 0.006 tn. IO needle . 

. . 
5. Syrtnge v~lve--2-way, wtth Luer ends. 

6. Vtal-15-ml, crtmp-cap, with Teflon cap ltner. 

7. Balance-Analyttcal, capable of accurately wetghtng 0.00019. 

8. 10 ml and 100 ml volumetrtc flasks - class A, wtth ground glass 
stoppers. 

e. lnstrumentatlon/Op~ratlng Conditions 

1. A purge and trap autosampler manufactured by Tekniar <LSC-II wtth 
ALS autosamp1er> ts used to purge the samples. The autosampler 
has 10 sparge vessels that accept S •L samples for purging. The 
trapptng system conststs of_ a 25 c■ ·1ong 1/8" o.o.- statnless 
tube packed wtth 8 cm of acttvated charcoal, 8 cm of slltca gel, 

. . . 

8 cm of TENAX, and I cm of n OV-1. Thts trap can be raptdly 
heated to 18o0c and desorbed v ta a s tx port v a 1 ve onto the GC 
analyttca1 column for analysts. · 

.• ., . t 
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The operattng condtttons are: 

a. Purge for 11 minutes with he-ltum at a flow of 40 ml/min. 

b. Oesorb for 4 minutes at 180°<:. 

• • 
c. Bake the traps for 32 mtnutes at 1so0c. 

2. A gas chromatograph manufactured by Hewlett-Packard <Model 
SBBOA> or Tracor <Model 540) ts uttllzed. Thts gas 
chr~tograph ts temperature progranmable and can utilize packed 
or captllary columns. ,, ,, 

The- operattng condtttons for the 1i SP-1000 packed column 
are: 

a. Heltum carrter gas at 40 mL/mtnute. 

b. The oven temperature program Is 45°c for 3 mtnutes then 
s°C/mtnute to 220°t; hold for 24 minutes. 

c. Injector temperature Is 2so<>c. 

The operating conditions for the ·N-octane conftrmatton 
column are: 

d. Helium carrier gas at 40 ml/minute. 

e. The oven temperature program 1 s . 45•c for 3 ml nutes then 
· rc1111tnute to 13o•·c: hold for 20 minutes. 

f. ·Injector temperature Is zso•c • 
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a. 1/8" x 8'-statnless steel column packed wtth 11 SP-1000 on 
carbopack. B. 

.. 
b. 1/8" x 6'-statnless steel column packed wtth N-octane on 

portstl Care uttltzed. 

4. Detectors 

a. Photo-lontzatton detector <hNU, Inc. Hodel 52 or Tracor 
Model 703) operated under the followtng condtttons: . 

1. Detector temperature ts 2SO~C 

2. Detector Lamp ts 10.2 EV 

3. Lamp tntenstty setttng ts 1.· 

b. Hall 700A Electrolyttc Conducttvtty detector operated under 
the follovtng.condtttons: 

. 1. Detector temperature ts 2so0c. 

2. · Reactor temperature ts 850°C. 

3. Solvent flow of n-propanol ts O.S ml/minute. 

4. Hydrogen flow ts 30 ml/mtnute. 

S. Electrometer range setttng ts 100. 

.... 
~· 

. i 
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Data system - A Hevlett-Packard 588OA sertes GC termtnal wtth 
Level Four capability or a Helson Analytical Data System based 
on IBM-compat1ble softvare. 

6. The retent1on times for the analytes of Interest <using the 
operattonal condtttons spectfled> and ~the method detection 
limits are: 

Jl se-1000 N-Qc;tane MDL <uq/L> 

Dlchlorodlfluoromethane 3.24 1.17 1.5 
Tr1chlorofluoromethane 8.53 (' 2.91 0.4 (' 

Tetrihydrofuran 10.49 7 .11 15 . 
Bromochloromethane <I.S.> 9.47 9.93 
a,a,a-Trtfluorotoluene <I.S.> 23.03 14. 15 

7. The method detectton lllntt <MDL> ts defined as the minimum 
concentratton of a substance that can be measured and reported 
vlth 99t conf t dence that the va 1 ue t s above zeroG. The MOL 
concentratton ltsted were obtatned ustng reagent vater. The MOL 
actually achteved In a 9tven analysts wt 11 vary depending on 
tnstrument senstttvtty and anatrtx effects. 

C. Reagents and SARM's 
1. Re~gent water - Reagent water ts defined as a vater 1n which an 

lnterferent ts not observed at or above the MOL of the 
parameters of Interest. 

Reagent vater ts generated by·passtng de-tontzed water through a 
carbon ftlter bed containing about 1 lb. of acttvated carbon 
<Flltrasorb-300. talgon Corp., or equtvalent>. Reagent water 
should meet the followtng crtterta to qualify as ·ASTM Type II 
vater: · 
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Maximum Maximum 
Electrical Electrical Maximum Color 

Maximum Conductivity Res I st1v1ty Retention Time 
Tota 1 Hatter at 25C at 25C of KHn04 
imglL2 h1mhatcm2 im cm2 imtn.) 

• 

o. 1 1.0 1.0 60 

2. Sodium thtosulfate-CACS> Granular. Baker Chemical. 

3. Trap materials: 
,. 

a. 2,6-Dtphenylene oxt de polymer-Tenax, <60/80 mesh>, 
chr.omatog_rapht c grade. SUpe 1 co, Inc. 

• 

b. Methyl st llcone packtng--31. 0V-1 on ~romosorb-H <60-80 • 

4. 

s. 

mesh>. Supelco, Inc. 

c. Sil lea gel-35/60 mesh, Davison, grade-15. Supelco, Inc. 

d. Coconut charcoal - 6/10 mesh seived to 26 mesh. Supelco, 
Inc. 

Methanol-Pesticide quality. Burdick & Jackson. 

Standard Reference Materials 

. CompQlUll( source P!,!r1t~ 

Dtchlorodtfluoromethane Alpha Gaz 99 .OT.-

Trlchlorofluorocnethane Chem Serv 99+1. 

Tetrahydrofuran Burdick & Jackson >99.91. 
Bromoch loromethane < I. S. > Ald~lch Chemical 991. 
a,a,a-Trtfluorotoluene CI.S.> Chem Serv 98T. • ' L! 

n 
J 
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All off-the-shelf materials will be positively Identified by 

mass spectrometry and will have their purities estimated by gas 
chromatography/flame Ionization detection. 

CALIBRATION 

A. lnltlal Callbratlon 
1 .. Preparation of Standards 

• . 

a. Stock standard solutions - Stock standard solutions may be 
prepared from pure standard materials or purchased as 
certtfled solutions. Prepare stock standard solutions tn 
111ethanol using assayed liquids or gases as appropriate. 
Because of the toxicity of', some of the organohalldes. 
primary dilutions of these materials should be prepared tn 
a hood. A NIOSH/MESA approved toxic gas respirator should 
be used when the analyst handles high concentrations of 
such materials. 

1. Place about 9.8 ml of methanol Into a 10-ml ground 
glass stoppered volumetric flask. Al low the flask to 
stand, unstoppered, for about. 10 min. or unttl all 
alcohol wetted surfaces have dried. Weigh the flask 
to the nearest 0.1 mg. 

z. Add the assayed reference 1111terlal: 

a. Liquid - Using a 100 uL syringe, tmedlitely add 
two or more drops of assayed reference material 
to the flask, then reweigh. Be lure that the 
drops fall directly Into the alcohol without 
contacting the neck of the flask • 
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b. Gases - • To prepare standards for any of the s tx 

halocarbons that boll below 30• C <bromomethane, 
chloroethane, chloromethane, dtchlorodtfluoro­
methane, trtchlorofluoromethane, vinyl chlortde>, 
ftll a 5-mL valved gas-ttiht syringe wtth the 
reference standard to the 5.0-mL mark. Lower the 
needle to 5 m above the methanol meniscus. 
Slowly tntroduce the reference standard above the 
surface of the liquid <the heavy gas wtll rapidly 
dtssolve Into the methanol> . 

..... 
Revetgh, dtlute to· volume, 

. tnvertlng the flask several 
stopper, then mtx by 
times. Calculate the 

.concentration In ug/ul from the net gain tn weight . 
Hhen compound purtty Is assayed to be 96t or greater, 
the weight can be used vtthout correction to calculate 
the concentration of the stock standard. Conmerclally 
prepared stock- standards can be used at any 
concentration If they are certified by the 
manufacturer or by an Independent source. 

4. Store standards at -1o<>c In septum capped bottles, the 
stock standards must be replaced each month. Diluted 
solutions must be replaced each week. 

S. A 1.1 standards prepared for use · throughout the 
1 abora tory are asst gned a code number. The standard 
code number Is entered t n the standard notebook wt th 

··, 
! 
' • 

• 
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Gases - To prepare standards for any of the s Ix 

ha locarbons that bol I be low Jo• C <bromomethane. 
chloroethane, chloromethane, dichlorodtfluoro­
methane, trt chlorof 1 uoromethane. v1 nyl ch lort de>. 
flll a 5-ml valved gas-tight syringe with the 
reference standard to the t.O-ml mark. Lower the 
needle to S 111111 above the methanol meniscus. 
Slowly tntroduce the reference standard above the 
surface of the ltqutd <the heavy gas will rapidly 
dtssolve into the methanol>. 

3. Rewe I gh, dt 1 ute to vo-1 ume, stopper, then mix by 
Inverting the flask several times. Calculate the 
concentration In ug/ul from the· net gain In weight. 
Hhen compound purity Is assayed to be 961 or greater, 
the weight can be used without correction to calculate 
the concentration of the stock standard. Commerclally 
prepared stock standards can be used at any 
concentratton If they are certified by the 
manufacturer or by an Independent source . . 

4. Store standards at -1ooe· In septum capped bottles, the 
stock standards must be replaced each month. 01 luted 
solutions must be replaced each week. 

S. All standards prepared for use throughout the 
laboratory are asstgned a code number. The standard 
code number Is entered In the standard notebook. with 
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all tnformatton regardtng the preparation of that 
standard, I.e., date, analyst,· name of each compound 
and amount used, final volume, solvent used and date 
dtsposed. All standard containers are labeled wtth 
the standard's code; date and analist•s in1t1a1s. 

The tnstrument response obtatned. for each compound tn 

a newly prepared standard ts c~pared to the_ response 
obtatned from the previously prepared standard before 
they are used tn the method. 

2. Instrument Callbratton 

a. Us t ng the stock standards, prepare two ca 11 brat 1 on 
standards <one for th~ compounds of tnterest and one for· 
the Internal standards> at the following levels: 

Concentration Level tn 
_Methanol <ug/mL> 

Dlchlorodlfluoromethane 
Trtchloroflu;romethane 

: •\r, . .-

10 

10 

100 Tetrahydrofuran 

Bromochloromethane <I.S.> 
a,a,a-Trtfluorotoluene <I.S.> 

s 
10 

b. Prepare a three-point caltbratton curve by addtng 2.0, 10, 
and 20 ul of caltbratton standard to s.o ml of reagent 
water. Thts Is equtvalent to 4.0, 20, and 40 ug/L of 
dlchlorodtfluoromethane and trlchlorofluoromethane, and 40, 
200, and 400 ug/L of tetrahydrofuran. 

.. , 

. j 

• 
'., 
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10 ul of tnternal standard sptktng solutton 1s added to 
each 5.0 ml of caltbratton standard. This ts equivalent to 
10 ug/L of bromochloromethane and 20 ug/L of 
a,a,a-trtfluorotoluene. 

Calculations are performed by t~"e Internal Standard 
procedure. The response of bromochloromethane ts used to 
quantt fy dtchlorodtfluoromethane and trt chlorofluoromethane 
and the response of trtfluorotoluene ts used to quanttfy 
tetrahydrofuran. Equattons for performtng the Internal 

·Standard procedure are provtded tn Sectton VIII. 
calculattons. ', 

The Analysts of Caltbratton Data 

If samples are analyzed on the same day that Intttal Callbratton 
ts performed, a 111td-level caltbratlon check standard must be 
analyzed after samp~e analyses are complete. The calibration 
check standard must be prepared by _ the laboratory using stock 
standards . · prepared Independently from those used for 
calibration. The response must agree within ± 257. of the mean 
response as ·determined from the Initial Calibration. - After 

.. 
seven calibrations the response must agree wtthln +/- two 

standard deviations. If the response falls, the mid-level 
standard should be reanalyzed. If the standard fat ls a second 
time all samples analyzed since the last sattsfactory 

. calibration should be reanalyzed after repeating the Inttlal 
Calibration . 
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B. Dally Callbratlon 

t. Preparative standards 

Standards are prepared as In section IV.A.1 . 

• 
2. Instrument Calibration 

The dally calibration curve as established In section IV.A.2. Is 

utilized. 

The working cal lbratlon curve or RF must be verified on each , 
working day by the measurement of a QC check sample at the 

mtdpotn~ of the calibration c~rve. The response must be vtthln 

~ 2Sl. 

3. Analysts of Calibration Data 

calibration.standards shall be analyzed each day- to verify that 

Instrument response. has not changed from previous cal lbratton. 

·sefore sample analysts each day. the mid-level standard shall be 

analyzed. The respcnse must fall within 1: 251 of the mean 
response from prior Initial/Dally calibrations. If the response 

falls this test. the dally standard shall be reanalyzed. If ~he 

respcnse fr011 the second analysts ts not within 1: 251 of the 

111ean respcnse from prior Inttfal/Oatly Caltbrattons, Initial 

Calibration 1111st be performed before analyzing samples. 

After sample analyses are compt"eted each day, the mid-level 

standard shall be analyzed again. The response must again meet 

the criteria outlined above. If. after two tries the mid-level 

check standard stt 11 does not- fal 1 wl thin J: 251 of the mean 
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response, the system ts considered to have failed. Initial 
Calibration must be performed and all samples analyzed since the 
last acceptable calibration must be reanalyzed • 
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V. SAMPLE HANDLING STORAGE 

A. Sampling Procedure 

1. Al 1 water samples must be Iced or refrigerated at 4•c from the 
time of collection unttl analysts. If the sample contatns 
residual chlortni. add sodtum thtosulfate preservative <10 mg/40 
ml ts sufficient for up to 5 ppm C1 2>. -£PA Methods 330.4 and 
330.5 may be used for measurement of residual. chlorine. Field 
test kits can be used for thts purpose. 

2. Grab samples must be collected In glass containers having a 
total volume of at least 25 ml. Fill the sample bottle just to 
overflowing in such a· manner that- no air bubbles pass through 
the sample as the bottle 1s betng ft I led. Seal the bottle so 
that no- air bubbles are . en~rapped. If preservative has been 
added. shake vtgorously for 1 minute. Maintain the hermettc • 
seal on the sample bottle unt11 ttme of analysts. 

B. Containers 
o 40-ml Vlals 

a> Scrub and wash bottles In detergent. 
b> Rinse wtth coptous amounts of d1st111ed.water. 
3> Rtnse wtth acetone. 
4) Rinse wtth methylene chloride <Nanograde or equivalent>. 
5) Rinse w1th hexane <Nanograde or equivalent). 
6> Air dry. 
7> Heat to 2oo•c. 
S> Allow to cool. 
9> Cap with clean caps wtth Teflon ltners. 

• 
] 
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0 Bottle Caps 
1> Remove paper ltners from caps. 
2> Hash wtth detergent. 
3> Rtnse wtth dtsttlled water. 
4> Dry at 4o•c. 
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o Teflon Uners (avoid contact with fingers) 
1> Hash wtth detergent. 
2> Rtnse wtth dtsttlled water. 
·3> Rtnse wtth acetone. 
4) Rtnse wtth hexane <Nanograde or equivalent>. 
S> Air day. 
6> Place ltners 1n cleaned caps. 
7> Heat to 4o•c for 2 hours. 
8> Allow to cool. 
9> Use to cap cleaned bottles. 

C. Storage CondlUons ❖ 

Store samples at 4oC unttl analysts • . 

D. Holding time llmlts • 

' 

All samples must be analyzed wtthtn 14 days of collectton. 

E. · Solutlon Verification 

Whenever new stock. soluttons are prepa~ed. the response Is vertfled 
versus the old standards and must be wtthtn ± 25 percent. New stock 
soluttons ar, typtcally prepared every tvo months • 
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VI • Procedure 
A. Separations 

Section III.B.2. summartzes the gas chromatograph operattng 
condttlons. Section III.8.6. shows the approxtmate retentton ttmes 
on a 11 SP1000 column under these condtttons. 

• 
B. Instrumental Analysls 

1. caltbrate the system datly as descrtbed In Sectton IV.B. 

2. Adjust the purge gas <hel tum> flow rate to 40 ml/min. Attach 
the trap Inlet to the purgtng devtce. and· set the purge and trap 
system to purge. Open the syrtnge ... valve located on the purging 
device sample Introduction needle. 

3. Allow the sample to come to ambtent temperature prtor to 
lntroductng tt to the syrtnge. Remove the plunger from a 5-ml • 
syringe and attach a closed syrtnge valve. Open the sample 
bottle and carefully pour the sample Into the syrtnge barrel to 
just short of overflowtng. Replace the syrtnge plunger and 
compress the sample. Open the syrtnge valve ·and vent any 
restdual- atr while adjusttng the sample volume to s.o ml. Stnce 
this process of taking an aliquot destroys the validity of the 
sample for future analysts. the analyst should fill a second 
syrtnge at thl s ttme to protect against possible loss of data. 
Add 10.0 ul of the Internal standard sptktng solutton through 
the valve bore. then close the valve. 

4. · Attach the syrtnge-sy,:tnge. valve assl!mbly to the syringe valve 
on the purging devtce. Open the syringe valves and Inject the 
sample Into the purgtng chamber. 

• 
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S. Close both valves and purge the sample for 11.0 ~ 0.1 mtn. at 
ambient temperature. 

6. After the 11-mln. purge time. attach the trap to the 
chromatograph. adjust the purge and trap system to the desorb 
mode and begin to temperature program the gas chromatograph. 
Introduce the trapped materials to the tc column by rapidly 

· heating the trap to 1S0°C while bad.flushing the trap wl th an 
Inert gas between 20 and 60 ml/min. for 4 min. 

7. Hhtle ·the trap Is being· desorbed Into the gas chromatograph. 
empty the purging chamber using the sample lntroductton 
syrl nge. Wash the chamber wt th ...... tvo 5-ml fl us hes of reagent 
water. . 

8. After desorblng the sample for 4 min •• recondition the trap by 
returning the purge and trap system to the purge mode. The trap 
temperature should be maintained at 1ao0c. After approxl""-tely 
7 min. turn off the trap heater and open the syringe valve to 
stop the gas flow through the trap. When the trap Is cool. the 
next sample can be analyzed. 

9. Identify the parameters In the sample by comparing the retention 
times of the peaks In the sample chromatogram with those of the 
peaks In standard chromatograms. The width of the retention 
time _window used to make Identifications Is the mean absolute 
retention time window from certtft~atlon +/- three standard 
deviations. Dally adjustments to the retention.time window wl11 
be made based on the retention time of the dally calibration 
standard +/- three standard deviations as determinations during 
certification • 
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10. If the response for a peak exceeds th·e work.tng range of the 
sys~em, prepare a dtlutton of the sample with reagent water "from 
the altquot tn the second syrtnge and reanalyze . 
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VII. C&lculatlons 

A. To determine the concentration of Individual compounds In the sample. 
use the Internal standard calibration procedure. Tabulate peak area 
responses against concentration for each compound and the lnterna I 
standard. and calculate response factors <RF) for each compound using 
Equations 1 and 2. 

Equation 1 

<As><Ch> 
RF • <Als><Cs> 

where: 

. 
As -·Response for the parameter to be measured. 
Ats • Response for the Internal standard •. 
Cls • Concentration of the Internal standard <ug/L) •. 
Cs • Concentration of the parameter to be measured <ug/l). 

Equation 2 

Concentration <ug/l) • .{Atl.u:Jli 

(Al s><RF> 

where: 

As· • Response for the parameter to be measured. 
Als • Response for the Internal standard. 
Cls • Concentration of the I nterna.1 standard <ug/L) . 
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B. Report results In ug/L vtthout correction for recovery data·. All QC 

data obtained should be reported with the sample results • 

... 
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VIII •. DAILY QUALITY CONTROL 

A. Control Samples 
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1. The follovl ng types of QC samp hs sha 11 be Inc 1 uded t n each 
ana lytt ca 1 lot: 

. .. 
a. Each 12-hour shift, a reagent water method blank. must be 

analyzed to verify that the laboratory ts not a source of 

sample contamination. 

b. The laboratory must splk.e 101 of all samples In dupl lcate 
vtth control ·analytes .at the midpoint level of the 

., 
calibration curve to verify performance <accuracy and 
precision>. . . 

2. Spiking stock -solutions are prepared separately from the 
cal lbratlon stock solutions. The same standard reference 
materials outlined In Section III.C.S. are used. 

3. Using the spiking stock solutlon_s, prepare a working matrh 
spike at the following levels: 

Concentration Level In 
CmllQ.IHld Mllb.inaL( Uibnll 

0lchlorodlfluoromethane 10 
T_rlchlorofluoromethane 10 
Tetrahydrofuran 100 

4. · Analyze one 5-ml sample aliquot to determine the background 
concentration <B> of each parameter. Spike a second 5-ml 
aliquot with 10 uL of the working matrix spike solution and 
analyze It to determine the concentration after spiking <A> of 
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each parameter. Calculate each percent recovery <'LR> as 100 
<A-8)1/T where T ts the true value of-the sptke. Compare the 
percent recovery (1.R) for each parameter with the corresponding 
acceptance crtterla found In Table 1. 

... 
5. If any lndtvldual 1.R falls outside the range for recovery. that 

parameter has failed the acceptance criteria. A QC check 
standard containing each parameter that falled must be prepared 
and analyzed. 

a. Prepare the_ QC check ·standard by adding 10 ul of OC 
check sample concentrate.,,. <Section VIII.A.3.> to S ml 
of reagent water. The QC check standard needs· only to 
contain the parameters that failed crtterta In the 
test In Section VIII.A.4. 

b. Analyze the QC check standard to determine the • 
concentration measured <A> of each parameter. 
calculate each percent recovery·as 100 CAIT>'L. where T 
Is the true value of .the standard concentration. 

c. • Compare the percent· recovery <U> for each parameter 
with the corresponding QC acceptance criteria found tn 
Table 1. Only parameters that failed the test need to 
be compared with these criteria. If the recovery of 
any such parameter falls outside the designated range. 
the laboratory performance for that parameter ·1s 
judged to be out of control. and the problem must be 
lnnedlately Identified and corrected. The analytical 
result for that parameter In the unsot k.ed samo 1 e Is 
suspect and may not be rePorted for regulatory 
compliance purposes. 

6. Repeat the analysis for the aatrtx spike dupl lcate. The 
corresponding acceptance crtterta for percent recovery <U> must • 
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be met and the relattve percent difference between duplicate 
data must be less than 301. To calculate the relattve percent 
dtfference, use the following formula: 

to. A1-=-6z x · loot 
<A1 + Az)/2 

. . 

7. Field duplicates may be analyzf'd to assess the prectston of the 
environmental measurement. 

B. ControlCharts 
As part of the -QC program for this project. Shewhart control charts 
wtl 1 be generated for accuracy and prec·1 slon • 

Parameter Range for lB 

Dlchlorodlfluoromethane 42-142 
Trt ch lorofl uorome'thane 78-124 
Tetrahydrofuran 64-140 
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Non-Standard Volatile Organics Analysk SOP q/88) 

CALmRA110N STANDARDS 

Dichlorodifluoromedlane 

11{f 

Bromochloromethane (mtemal standard) 

a.a.a-uifluorotoluene (internal standard) 

SPIKE COMPOUNDS 

11{f 

Dichlorodifluoromelhanc 

!.­.. -

• 

SPIKE AMOUNTS FREQUENCY 
(ug/1) 

10 Initial calibration to 

100 
prepare a 3 point curve 
per SOP {7/88). 

10 

. 20 

.. 
SPIKE AMOUNTS QC CONTROL LIMITS 

(ugfml) (~R) 

100 ug/1 42- 142 

20 ug/1 64 • 140 
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STANDARD OPERATING PROCEDURES (SOPs) 
FOR FIELD INSTRUMENTS 
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1. 

2. 

FIELD MEASUREMO."T OF PH, TEMPERATURE AND 
SPECIFIC CONDUCTIVITY IN WATER 

scope and Application 

This method is applicable to.samples of stormwater, surface 
water, potable water supplies, and groundwater with 
measurement occurring at the sampling point. 

Apparatus 

The Corning M90 is a portable, microprocessor based pH, 
specific conductivity, and temperature meter. 

3. Reagents 

4. 

A) pH reference buffer solutions:. 

1) 
2) 
3) 

pH= 
pH= 
i;>H = 

4.00 
7.00 

10.00 

B) Specific conductivity buffer solutions: 

1) Conductivity standards A or B = 1413 µSor 12.88 mS 

C) Distilled water 

Calibration Procedures 

A) Select sensor (i.e. pH, conductivity) 
B) One point calibration 

1) Place the sensor in the calibrating medium: 

Measurement Solution Reading 

pH 
Cond 
TDS 

pH= 7 buffer 
Hold in free air 
Bold in free air 

7. 00 pH (25°C) 
0.00 µS 
0.00 mg/L 

2) Press CAL - cal 1 is displayed. After endpointing, 
the display automatically updates to the calibrated 
value shown, or the temperature compensated value. 

3) If READ is pressed after cal 1 update, the meter 
assumes one point calibration only is required. 
Samples can now be measured. 

C) Two point calibration 

1) Follow one point calibration. 
second calibrating medium: 

Place sensor in 



During SI's, calibration fer pH measurements will 
utilize the two point calibratior1 option. Section 
7-1 of the QAPP addresses the required frequency 
and documentation for field equipment calibration. 

Measurement solution Reading 
l 

. ! 

pH 

Cond 
TDS 

s. 

pH 4 or pH 10 buffer 4.00 or 10.01 pH 
(at 25°C) 

Cond std A or B 1413 US or 12.88 mS 
Cond std A or B 706 mg/Lor 6.44 g/L 

2) Press CAL - cal 2 is displayed. After endpointing 
the display automatically updates•to the calibrated 
value shown or the temperature compensated value. 

Sample Handling and Preparation 

Samples collected for pH, specific conductivity, total 
dissolved solids and temperature should be obtained directly 
from the sampling point. --Groun!ioter samples being tested 
during well purging can be obtained directly from the bailer. 

.... 

6 • Procedures 

Select sensor for required measurement (i.e. pH sensor or 
conductivity sensor). Attach sensor. to the M90 meter. 
Calibrate meter to the solution corresponding to'· type of·· •. · 
sensor. Meter is now ready to make a measurement following ~ 
these steps: 

A) Prepare sensor 

B) 

C) 

1) pH - remove the sensor wetting cap and slide the 
vent sleeve to expose the fill hole. 

2) Specific conductivity/TDS 
halfway point in solution. 

immerse probe to 

3) Temperature pH and conductivity sensors 
automatically measure temperature. 

Press MODE, READ, CAL, or M to turn meter 
measurement. Place sensor into solution. 
endpoint detection freezes the display when 
reached: to manually endpoint press READ. 
again to start new measurement. 

and start 
Automatic 

plateau is 
Press READ 

After use, close the fill hole and replace the wetting 
cap (pH). 

' ' 

• • 

-. ., 
' ' 

~I 

.J 
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7. Trouble-Shooting and Maintenance 

A) Use distilled water when transferring from one solution 
to another. 

B) Response time is a function of the sensor and the 
solution. If the solutions are at different temperatures 
(or ionic strength - pH only), allow more time for the 
sensor to respond. 

C) "Avoid handling the sensor tip. 

D) Make sure no large air bubbles are trapped under the 
sensor when making measurements. 

E) Do not use calibration standards after the expiration 
date. 

F) Wetting caps should contain: 

pH - pH 7 buffer 

G) For greatest accuracy, callibrants and samples should be 
at the same temperature. , 

H) pH - keep the electrode filled with the appropriate fill 
solution to prevent reading drift. 

I) Conductivity - the-sensor shield and probe should be kept 
clean. Make sure no air bubbles are in the cell chamber 
during measurement. 

8. Verification of Accuracy 

Following the last of the four replicate measurements, immerse 
the rinsed sensor in each of the reference solutions used to 
calibrate the meter/sensor prior to sample measurements. If 
the readings are not within 0.10 units of the reference 
values, recalibrate the meter/sensor and redo the measurement 
of the sample just test~~-

9. Reporting 

A) pH report the average value of the replicate 
measurements to the nearest 0.1 units. 

B) Temperature - report the average value of the replicate 
measurements to the nearest 1°c. 

I 

C) Specific Conductivity/TDS - report the average value of 
the replicate measurements to three significant digits • 



L 

2. 

3. 

4. 

s. 

STANDARD OPERATING PROCEDURE 

FIELD MEASUREMENT OF TDRBIDITY 

Scope and Application 

This method is applicable to samples of groundwater, potable water supplies, surface 

water, ·and stormwater with m~emcnt occurring at the sampling point 

Apparatus 

The Hach Model 2100P Portable Turbidimeter and accessories will be used for 

measuring turbidity. 

Principle or Operation 

The model 2100P Portable Turbidimeter operates on the :DCPhelometric principle of 

turbidity measurement This ~ meets the design aiteria specified by the 

United States Environmental Protection Agency, Method 180.1. 

Ranft or Measurement 

The instrument measures_ turbidity from 0.01 to· 1000 NTU in automatic range mode 

with automatic decimal point placement The manual range mode measures turbidity 

in three ranges: 0.01 to 9.99, 10 to 99.9 and 100 to 1000 NTU. The instrument has 

an accuracy within 2 percent of reading plus stray light from 0-1000 NTU. 

Calibration 

calibration of the 2100P Turbidimeter is based on wrmazin, the primary mndard 

for turbidity. The initial cahbration is done at the fadoey. A fonnaziu recalibration 

0101\PUBUC\ WO\ARCS\050\US34APCSOP 1 
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7. 

should be d~ne at least once every three months. The equipment should be 

t~"brated ( as required) and its batteries checked before shipping it to the field . 

Recah"bration should be done according to the procedure descn"bed in the instrument 

rnarnial (Section 3.6). 

Sample Handlin.: 

To ensure a representative sample, mix every sample thoroughly before aliquots are 

taken. It is recommended to collect at least one liter sample in a dean container 

and thoroughly mix before measurement. Do not allow the sample to settle. When 

sampling from a tap, allow the water to nm for at least five minutes before sampling. 

Turbidity Measurement PrvcedvR 

Follow the instrument manual (Section 2) for turbidity measurement. The following 

general steps should be used to measure turbidity: 

A Collect a representative sample in a clean container. Fill a sample cell to the 
line ( about 15 mL), taking care to handle the sample cell by the top. Cap the 
cell. 

B. Wipe the cell with a soft, lint-free cloth to remove moisture and fingerprints. 

C. · Apply a thin film of silicone oil on the sample cell surface. Wipe with a soft 
cloth to obtain an even film over the entire surface. 

D. Place the instrument on a flat, sturdy surface. Do not hold the instrument 
while making measurements~ Press: 1/0. 

E. Put the sample cell in the instrument cell compartment so the diamond or 
orientation mark ;ingns with the raised orientation mark in front of the cell 
compartment. Cose the cover. · 

F. Select manual or automatic range selection by pressing the "RANGE" key. 
Using automatic range selection is recommended. When the instrument is 
turned on, the instrument defaults to the range mode and measurement range 

al01\PUBUC\WO\ARCS\Cl50\l3S34APCSOP 2 
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which was used during the last measurem=-nt. The display will show "AUTO 
RNG" when the instrument is in automatic range selection. If the instrument 
defaults to automatic range mode, the first "RANGE" key stroke brings the 
selection into manual range mode. The second, third, and founh key strokes 
put the instrument in the 0.00-9.99, 10 to 99.9 or 100-1000 N1U range 
respectively. Another key stroke brings the selection back to automatic range 
mode. 

G. Tum signal averaging mode on or off by pressing die "SIGNAL AVERAGE" 
key. The instrument defaults to the last operating mode selected. The 
display will show "SIG A VG" when the instrument is using signal averaging. 
Use signal average mode only if the sample causes 2IJl unstable reading. 

H. Press: "READ". The display will show • - NIU" then the turbidity in 
NTIJ. Record the turbidity after the lamp symbol turns off. 

Trouble Shoottn1 

.-
The detailed trouble shooting procedures are descn"bed in Section S of the 

instrument manual. Enter the diagnostic mode by pressing the "DIAG" key. The 

diagnostic mode allows access to information about instrument function which may 

be useful for servicing and troubleshooting. Pressing and holding the 1/0 key turns 

on all the display icons and elements to determine if all the elements and icons are 

functioning. Error messages indicate sample interferences and/or instrument 

malfunction. The probable cause and corrective action for each diagnostic code and 

error message are descnbed in Section S of the instrument manual. 

Maintenance 

Keep the turbidimeter and accessories as clean as poSS1ble and store the instrument 

in the carrying case when not in use. Avoid prolonged exposure to sunlight and 

ultraviolet light Wipe spills up promptly. Wash. sample cells with non-abrasive 

laboratory detergent, rinse with distilled water, and air dry. Battery and lamp 
' 

replacement should be performed according to the instructions outlined in Section 

4 of the instrument manual. 

.c-1 .l 
-i 

- ' 

• 
. 
·l 
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1. 

FIEID MEASUREMENT OF DISSOLVED OXYGEN (DO) 

SCQ.Pe and Application 

Dissolved oxygen (DO) levels in natural waters and wastewater depend on the 
physical, chemical, and biochemical activities in the waterbody. Conversely, growth 
of many aquatic organisms as well as the rate of corrosivity, are dependent on the 
DO concentration. Thus, analysis for DO is a key test in water pollution and waste 
treatment process control If at all poSSible, DO measurements should be taken in­
situ, since concentrations may show a large change in a short time if the sample is 
not adequately preserved • 

The monitoring method discussed herein is limited to the use of dissolved oxygen 
meters only. Chemical methods of analysis (i.e., Winkler methods) are available, but 
require more equipment and greater sample manipulation. Furthermore, DO meters, 
using a membrane electrode, are suitable for highly polluted waters, because the 
probe is completely submersible, and is free from interference caused by color, 
turbidity, colloidal material or suspended matter. 

2. Apparatus 

The following equipment is needed to measure dissolved oxygen concentration: 

A YSI Model 56 dissolved oxygen meter or equivalent. 
B. Dissolved oxygen/temperature probe for above meter. 
C. Sufficient cable to allow the probe to contact the sample. 

3. Rea&ents 

Distilled water 

4. Calibration Procedures/Measurement TechniQUes 

Probes differ as to specifics in use. Follow the manufacturer's instructions to obtain 
accurate readings. The following general steps should be used to measure the 
dissolved oxygen concentration: 

A. 

B. 

The equipment should be calibrated · and its batteries checked in the 
laboratory before going to the field. 

The probe should be conditioned in a water sample for as long a period as 
practical before its use in the field Long periods of dry storage followed by 
short periods of use in the field may result in inaccurate readings. 
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C. The instrument should be cahbrated in the field before each measurement or 
group of closely spaced measurements by placing the probe in water sample 
of known dissolved oxygen concentration (i.e., determined by Winkler 
method) or in a freshly air-saturated water sample of known temperature. 
DO values for air-saturated water can be determined by consulting a table 
listing oxygen solubilities as a function of temperature and salinity 
(Attachment B). 

D. · Immerse the probe in the sample. Be sure to provide for sufficient flow past 
the membrane, either by stirring the sample, or placing the probe in a flowing 
stream. Probes without stirrers placed in wells can be moved up and down. 

E. Record the dissolved oxygen content and temperature of the sample in a field 
logbook. 

F. Recahbrate the probe when the membrane is replaced, or as needed Follow 
the manufacturers' instructions. Duplicate analyses should agree within± 0.1 
mg/L 

Note than in in-situ placement of the probe is preferable, since sample 
handling is not involved. This however, may not always be practical. Be sure 
to record whether the liquid was analyzed in-situ, or if a sample was taken. 

Special care should be taken during sample collection to avoid turbulence which can lead 
to increased oxygen solubilization and positive test interference. 
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ATTACHHENT B 
VARIATION OF DISSOLVED OXYGEN CONCENTRATION 

IN WATER AS A FUNCTION Of TEHPERATURE AND SALINITY 

Chloride concentration In Water Difference 
T~r■ture 

/100 mg 

0 I 5000 I 10000 I 15000 I 20000 Chloride 

Dissolved Oxygen 
mg/l 

0 14.6 13.8 13.0 12.1 11.3 0.017 
1 14.2 13.4 12.6 11.8 11.0 0.016 
2 13.8 13. 1 12.3 11.5 10.8 0.015 
3 13.5 12.7 12.0 11.2 10.5 .0.015 
4 13. 1 12.4 11.7 11.0 10.3 0.014 
5 12.8 12.1 11.4 10.7 10.0 0.014 

6 12.5 11.8 11. 1 10.5 9.8 0.014 
7 12.2 11.5 10.9 10.2 9.6 0.013 
8 11.9 11.2 10.6 10.0 9.4 0.013 
9 11.6 11.0 10.4 9.8 9.2 0.012 

10 11.3 10.7 10. 1 9.6 9.0 0.012 

11 11.1 10.5 9.9 9.4 8.8 0.011 
12 10.8 10.3 9.7 9.2 8.6 0.011 
13 10.6 10. 1 9.5 9.0 8.5 0.011 
14 10.4 9.9 9.3 8.8 8.3 0.010 
15 10.2 9.7 9. 1 8.6 " 8. 1 0.010 

16 10.0 9.5 9.0 8.5 8.0 0.010 
17 9.7 9.3 8.8 8.3 7.8 0.010 
18 9.5 9. 1 8.6 8.2 7.7 0.009 
19 9.4 8.9 8.5 8.0 7.6 0.009 
20 9.2 8.7 8.3 7.9 7.4 0.009 

21 9.0 8.6 8.1 7.7 7.3 0.009 
22 8.8 8.4 8.0 - 7.6 7. 1 0.008 
23 8.7 8.3 7.9 7.4 7.0 0.008 
24 8~5 8. 1 7.7 7.3 6.9 0.ooa 
25 8.4 8.0 7.6 7.2 6.7 0.008 

26 8.2 7.8 7.4 7.0 6.6 0.008 
27 8.1 7.7 7.3 6.9 6.5 0.008 
28 7.9 7.5 7. 1 6.8 6.4 0.008 
29 7.8 7.4 7.0 6.6 6.3 0.008 
30 7.6 7.3 6.9 6.5 6. 1 0.008 

31 7.5 
32 7.4 
33 7.3 
34 7.2 
35 7.1 

36 7.0 
37 6.9 
3a 6.8 
39 6.7 
40 6.6 

6.5 
41 
42 6.4 
43 6.3 
44 6.2 
45 6. 1 

6.0 
46 
47 5.9 
48 5.8 
49 5.7 
50 5.6 

G0212 4500•15•ABFT 

Thts doc:unent was prepared by Roy F. Weston, Inc., expressly for EPA. It shall not be 
released or disclosed in whole or in p■rt without the express, written premlssion of EPA. 
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• • .. EPA Un•lfd Sllltl fnwNOMtentot.r,ot,cMtnAgpnc, Organic Trafilc Report 

0 Conuc, I 1bo11101, l'1ooi1m S,i1tplt M1o191nt1n1 Olhcl & Chain of Custodi Record 
PO Ito■ 8 I I lll111nd1111 VA 223 I :I 

70:15S7•l•90 fl5:IS7-l•9o (For Or anlc ClP An 1ls) 
I. Proj-,ct---C-od-,----Ac-c_ou_n_l_C_od-,---- 2. Region No.I Sampling Co. 4. Dalt Shipped Carrier 

__,___,..,....,__.. ____ 3- ComP-!-'!9 Ncttlll Dale. tn'er Na ttie. 
Regional lnlormallon Sa~•r (Name} Alrbll Number N' b . 

Sa,,, let" Airbi II um er-

C ABC D E F 
Sample Enltr Cone. Sample Pr11tr AAS Analr1l1 Rtglontl Sptclllo 

Numtiera I Low Trp•: v11lv1 t--..---.,---,.---1 TrackioaNW!tbtr 
(lrom • lrom Med CompJ lrom Hgh o(!:"ao Ruiii&irO 

labtltl Bo• 7 Hgh Orab Bo• I VOA BNA PHIi ARO/ 
·, PCB TOX 

s,,..,t, Ultd lor I 1plk1 andfor duplcali 

~PAOI . 

. 0 
stallon 

loc••on 
Number 

CHAIN OF CUSTODY RECORD 

H 
MolOtJI v,armme 
Sample 

Coltcllon 

SAS No. caa,No. 
C,I appl,cabltl 

i Cdse # 
6. Pruar• 

Vlllvt 
tEnl•r In 

Column DJ 

I. HCI 
2. HN03 
3. NaHS04 
4. ll2S04 
5. Olhar 

(SASI 
ISp•dlyJ 

6. 1c. on1, 
N. Nol 

prtltrvtd 

I J 
Stmpftr Corr11p. 
lnlll■II CLP lnofg. 

lamp.No. 

7. Sample 
011crlpllon 
(Enf•r 
In Column AJ 

I. surt,c, Waler 
2. Ground Walat 
3. leachala 
4. Rlnsala 
5. SolUSadlmanl 
e. OIi (SAS) 
1. W1111 (SAS) 
I. Olher (SABI 

(SptdlyJ 

I< 
011lgn111d 
FltldOC 

Chtln of Cu11odr Stal Numblf 

Co Se. -#.s 

, __________ _._ __ _,A,. __ __._ __________ -4 _____ __, _____________________ _ 
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Non-Buperfund Program 

CLP 
Semple 

Numbera 
(from 

labelst 

j t&..a:::1.4111.::-.f,--f-J-l-.f-l--t 

-s f&Jloll&.I..Ll_,.-f--l--f-t--f-lJ-=--1-1 

i-~~-t-f-ljl-f-f--l-+--t---f-'-J•-+-+---1 

~,--~~H 

5. &hip To 

· La bo~for::J /v4 me, 
Add~~ · 
AH-nJ Name 

0 
81ellon 

LOCI--. 
Number 

CHAIN OF CUSTODY RECORD 

H Moro,,, 
Y11rmme 
Se~e 

Cottecllon 

--UiiiTT1me- R~ilv1d by: tSignllw•J Rellnqullhed br: tSlgnahlltJ 

SAS No. 
..,,ppl,abltt 

&. Preser• 
HIIH 
tEnr•r In 

Column OJ 
I. HCI 
2.HN03 
3.NeOH 
4. U2S04 
5. K2CA207 
6. lceonlJ 
1. Olher 

(SASI 
(SpfflfyJ 

N. Nol 
eHrvtd 

I J 
,rnp1e, Corr••P• 
lnlllal1 CLP Org. 

Bemp.No. 

C1HN0 . 

Case# 
1. S1mpte 

OHcrlpllon 
tEnr•r 
In Column AJ 
I. Surl1ce Waler 
2. Ground Weier 
3. Leachele 
4.RlnHle 
5. SolVSedlmenl 
I.Ol(SAS) 
1. WHIII (SASI 
I. Other (SASI 

fSptdfyJ 

K 
0Hlgneled 

FletilOC 

D1111 I Time Aiciivid br: tSlinaiii•J 
Daf~;1;1-,t ______ __.._, ____ _ 

o,,e, Time Received br: 1s1gn1r..1J , R,anqutlhed br: tSign1ru,•J 
J_ ___ ~~---

o,,. I lime Received br: fS/gn1rur•J I . .,. I ;.:. 

-OiiiTTr~ flicilviiJoil,iior,10,, = . : .'; ~~~; _ riii.,n. ciiiioilf Lnm•., ,.illinon, I (Sign1rur•J 

r • , ·- . - L -. - • :-:- • -- ·----~-- ,., -::;--~;;;,-. _______ ____.. 
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UNITED STAT5 ENVIRONMENTAL PROTECTION AGENCY 
REGIONV -

DATE: 20 AUGUST 1991 

SUBJECT: COMBINATION TRAFFIC REPORT/~ OF CUSTODY FORMS 

FROM: JAN PELS, RSCC ~12b . - . 
Laboratory Scientific ~upport Section, CRL 

TO: ALL REGION V SAMPLERS USING THE CONTRACT LABORATORY 
PROGRAM(CLP) • 

The latest printing of the combination traffic report (TR) and chain of custody (COC) forms has 
been completed. All versions of the traffic report form prior to this printing cannot-be used 
after August 31. Please collect all old forms you have been sent and remm them to me by 
September 15. Note that you should keep the old chain of custody forms, which will still be 
used for samples shipped to the EPA Central Regional Laboratory (CRL) in Chicago. 

Please note that thc:re are certain fields that are optional 1D fill out, such as sampler's initials, 
split sample section, and account code. 1be new form should eliminate redundant work by 
having all of the information that is cmrmtly written on the chain of custody form and on the 
traffic report form combined on one farm, so mp this in mind when using the farm • 

If you are tracJcing bottle lot numbers, cooler numbers, etc., on the cmrent COC forms,_ you can 
use the Regional Information box. If samples are being collected for a PRP oversight project, 
indicate 'PRP oversight' in the Regional lnfonnation box. 

Remember that we do not request dissolved metals. Also, on the organic form, we arc 
preserving all volatiles samples, including residential well samples as of February 1991, so you 
need to list the preservative number (HCl) in column D. 

Note that since you are listing tag numbers and preservatives, that you must put the metals 
(water) sample information on one line and the cyanide information on another line. This would 
apply for the volatiles (waters will be preserved with HCl) and the BNA and Pest/PCBs fractions 
(they will have no preservative). Since the metals and cyanide ftactions are taken from the same 
soil bottle, they can be written on one line. 

Since these forms must be filled out on a per cooler basis, like the current chain of custody 
forms, the fact that you can only list up to 10 samples shouldn't be an issue since you arc 
limited by the size of the cooler. A second form can be filled out for additional samples in the 
cooler; this revision has a box to note the number of pages, i.e., forms sent in a cooler. 

This revision of the forms has a box for chain of custody seal numbers (remember that we use 
two seals per cooler) . 



The inorganic fonn has new analytes listed (nitr3!e/nitrite. fluoride, pH and conductivity). The c 

nitrate/nitrite and fluc:ide is planned for a new low 1cvcll water (reqcfential well) RAS SO\\'. and : J 
the pH and conductivity are optional tests under the cum:nt High Concentration SOW. The lcA 
lever water inorganic RAS SOW is not in place yet, so these fields should n~t be used at thP.7 
time. .. 
Please call if you have any questions OD these additional analytes. For routine inorganic .. • 
analyses on water and soil samples, you still will-only ask for total metals and/or cyanide. 

The organic form also has an additional field for the cum:nt High Concentration SOW, the ·. : 
ARO/TOX. Please call if you have questions about this high concentration analysis. For 
routine organic analyses on water and soil, you will still only ask for VOA, BNA and/or 
Pest/PCB. • -

Note that the organic traffic report says that extra volume is required for the matrix spike/matrix 
-spike duplicate. This only applies to the routine low/medium/water/soil RAS -SOWs. 
Remember that organic residential well samples (cum:ntly a RAS plus SAS) have Performance 
Evaluation (PE) samples sent with real samples to the lab and that you do not collect extra 
volume for this contract; you must list the PE samples OD this form. You will not have tag 
numbers for these PEs, nor time/date of sampling,~- Note which are PE ampules in the 
designated field QC field. ,. . 

The lower right hand comer has a section for crocumentin& whether split samples were - · 
accepted/declined by any PRPs. If you are cmrently using a separate form for this purpose, .. i 

please let me know. The Office of Regional Counsel (ORC) will need to mal= a detcnninatiA 
on whether you can use this field in place of your cumnt fmm. 1bis issue was not raiJ!JI' -
during the review that was done by the ORC. T 1 

Use the far right empty field to notate which samples are field blanks, field duplicates (i.e., · · 
which samples are duplicates of which others), PE samples, and which are blind QC samples 
(we rarely send double blind QC samples). This infonnation does not transfer onto the lab's 
copies. 

There is a field to list the sample number that should be used for laboratory QC analyses (matrix : : 
spike/matrix spike duplicate or spike/duplicate). Please be sure to always designate a sample 
on a one per 20 samples/per matrix basis per case. Remember that you must supply extra ; J 
volume for all water samples, except for the organic residential well samples shipped to the CLP .. j 
as a RAS/SAS. 

. . 
Note that the bottom section of the form has a box for the laboratory receiving the. samples to ;_J 

sign and note whether the ~y seal is intact; there has been some confusion on the pan of 
some field samplers, who have occasionally filled in this box. '· l 

' ~ 

One maj~r change is that the top copy of the form is submitted to the RSCC, with original · : 
signatures, to include in the evidence file. SMO receives the second capy and the lab gets the ._..; .l 

c...J 
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bottom two copies. Once the lab signs their copies, the lab signs them and returns them to SMO 
and the Region, so tl".at we will have their original signature for the the evidence fil:. 
PLEASE STRESS THIS TO ALL FIELD SAMLERS, SINCE THIS DOCUMENT IS USED 
TO TRACE TBE SAMPLE FROM COLLECTION TO RECEIPT AT THE LAB AND IS 
A VERY IMPORTANT DOCUMENT. You may make a photocopy to keep in your files, but 
you must send the RSCC the original. 

Attached is an example for the forms correctly filled out Please have samplers review this form 
carefully prior to using them in the field. 

Also attached are instructions prepared by SMO on the use of the forms. Remember that these 
instr11ctions are general instructions and do not contain Regional requirements; Region V's· 
requirements supercede these instructions (specifically regarding the chain of custody seal 
numbers being listed, and tracking tag numbers). Please call if you have any questions on 
Region V's requirements. 

Below is a list of things to remember when using these forms: 

1) These forms are for exclusive use in-the CLP.--!fhe old COC forms will still be used for 
samples shipped to the EPA Centru Regional Laboralmy (CRL). 

2) A TR/COC form must be filled out on a per cooler basis. 

3) The top copy with the original signatures is sent to the Region V RSCC. 

4) All samples contained in a cooler must be listed on the form, including field blanks, field 
duplicates, and any performance evaluation (PE) samples sent with field samples. 

5) The 'dissolved' metals box on the inorganic TR/COC should not be checked off. Filtered 
and unfiltered metals samples must be given separate EPA sample numbers, listed separately on 
the ITR/COC and both should have 'total' metals checked off on the form. 

6) Extra sample volume must be sent for all organic and inorganic water samples on a one per 
twenty sample basis, with the exception of the organic residential well samples sent under a 
RAS/SAS contract. 

7) Each TR/COC must be signed and dated properly. 

Again, these forms must be used beginning September 1 and all other revisions of these forms 
must be returned to me by September 15. 

Please call if you have any questions or comments on these forms. Another printing will be 
done within the next two months, so there is still time to correct problems with the forms. 

Attachments 
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SAMPLER JNSmUCDONS FOR tJSE OF 
MULTI-SAMPLE ORGANIC AND INORGANIC 

TRAFFIC REPOltlS/CHAIN-OF-CUS'roDY FORMS 
EPA FORM #9110-1 (INORGANICS) AND 

FORM 9110-2 (ORGANICS) 

1/20/lt 
REV. 2/'1 
REV.1/91 

A. latroductioa - Samples ud Sample Namben 

The Contract Laboratory Program (CLP) Orpnic and lnorp.a.ic Multi-Sample Traffic 
Repons/Chain-of-custody Forms (TRs) document samples ib.ipped 1D CLP laboratories. 
They also enable SMO and the Reaion 1D traCk samples and ensure that the samples are 
shipped to the appropriale contract laboratory. You mast use TRs each time you ship 
Routine Analytical Services (llAS) samples 1D a CLP laborau,ry. The TRs may 
document up 1D 10 samples shipped 1D one CLP laboratory under one Case Number and 
RAS analytical pro1ram.. 

Please noie that the TR mcludes a chain-of •custody record which .is located at the 
bottom of the form. The form ia med u physical evidem:e or ample custody. 
According 10 EPA enforcement reqwremems. officill custody or samples mast be 
maintained and dacmnmlted from tbe time or collediml 1IDti1 tbe time the samples are 
introduced as evideDce in the effllt or liti1•tio11. Yoa are rmpomible £or the care and 
custody of the sample lllltil ample abipment. 

A sample is considered to be in your custody.if any or the fo~wing _criteria are met 

1. The sample is in your possession or .is in your view aCter beiq in you. 
possession. 

2. The sample was in your possession and then locked up .or sealed 1D prevent 
tampering, or 

3. The sample is in a secured area. 
CLP sample typeS are defined by the RAS analytical program. There are currently three 
organic/inorganic propams: Low/medium concentration inorganic, low/medium 
concentration organic, and high concentration organic. Low /medium inorganic samples 
may be analyzed for Total Metals, Cyanide or both. Low/medium organic samples may 
be analyzed for Volatile Organics (VOAs), Base/Neutral/Acid (BNAs), Pesticide/PCBs, 
or any combination of these. High concentration organic samples may be analyzed for 
VOAs, BNA/Pesticide/PCBs, and Aroclors/toxaphenes. Inorganic samples are 
documenied on Inorganic TRs. Organic and rush concentration samples are documented 
on Organic TRs. 

A CLP sample is one matrix • water or soil - never both. The CLP sample is further 
defined as consisting or all the -sample aliquots from one station location. for each 
matrix and RAS analytical program. For example, let's say you were samplin& at Pond 
A. You plan to collect one water sample and one soil/sediment sample, each to be 
analyzed for VOAs, BNAs, Pesticide/PCBS, Total Metals and Cyanide. All the bottles 
for the or11nie w;ater analyses at this station - VOA vials, BNA jars, and Pesticide1'CB 

l 



ja:s - make up S2l!l organic CLP sample, not three. All or the bottles for the organic 
mil analysis ma.lee up the second orp.nic CLP sample. The bottle fa: inorganic soil 
analysis makes up the second inorganic CLP sample from Pond A. Even tho\igh you 
have collected a water and a soil £or five different analyses from Pond A, you've 
collected £our CLP samples - an organic water, organic soil. inorganic water, and an 
inorganic soil. 

The CLP generates umque Sample Numbers that must be assigned to each organic, and 
inorganic sample. The unique CLP Sample Numbers are printed at SMO 011 adhesive 
labels and distributed to the Regional RSCC as requested. It is your responsibility to 
assign this critical Sample Number-correctly and to transcribe it accurately 011 the TR. 

Organic Sample Numbers are .ill the format XX123, and have ten labels per strip; four 
for exuacubles, two £or VOAI, and £our blank (extra). (See Auachment 1.) DESTROY 
THE UNUSED LABELS to preftllt dupw:aicm o! Sample Numben. 

Inorganic Sample Numben are iD the format MXX123 and have seven labels per strip: 
two £or Total Metals, two £or Cyanide and three extra (see Aaachment 1). Remember 
that the UDiQue Sample Number must only be med once. DESTROY THE EXTRA 
LABELS. . 

Use only the labels provided to the Rqion ill which you are sampliq. CLP Sample 
. Numben are alphabeticaDy c:oded to correspond with each Repon u follows: 

,,. 

Letter Code Letler Code 
Qrppic, IrPEDnic BciioP Omni;, Jnm,ni; llgipp 

A MA I .p MF VI 
B MB D G MG VD 
C MC m R MR vm 
D MD IV y MY IX 
E ME V J MJ X 

REMEMBER.: 

o TRs mu.st be used for each Case No. with every shipment or samples to each CLP 
laboratory. · 

-.1 

"-l 
~ f 
- lo 

.... 

.. ' e; 
. 

~.: Organic samples, high concentration samples, and inorpmc samples are assigned separate, . 1 

,, . unique Sample Numbers. Each sample consists of all the sample aliquou from a sample : j 
station location r or analysis in one of' the three analytical programs. 

o A CLP RAS sample will be analyzed as alhll a water or a sail sample. 

o Prevent accidenial duplication or Sample Numbers by destroy.ill& unused labels. 

o Use the Sample Numbers spec:iC"JC to your R.epon.. 

o can SMO (telephone number 703/557-2490 or 703/614-5671) if you have any questions 
about using TR.s. 
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CampletlDE the Form - Case Doc:ameatatiaa 

Enter the SAS No. (if _applicable) and ·Case No. at the top right of the form. Complete 
the boxes ill the header: 

Box No, 1 

Project Code/Site Inf'ormatiDll 

Enter the Project Code; AccoWLt Code; Regional Information; Non-Superfund 
Program; Site Name; City, Swe, and Site Spill Identifier m the designated spaces. 

If sampling is not under the Superf and program. enter the name of program, e.g., 
RCRA, bl the box titled "Non-Superfund program•. 

Box No, 2 

R.el,ional lnf'ormation: 

Enter the R.egiDll number, the mme of your sampling company, and your name 
and signature ill the desipated spaces. 

Box No, 3 

Type or Actmty: 

Check Fundin1 Level or rmpliq. Nm cbect the code which descn1,es the tut 
of the sampling missioD: 

SF 
PRP 
ST 
FED 

PA 
SSI 
LSI 

RifS 

RD 
O&M 

NPLD 
Delete 

Fppdin1 Level 

Superfund 
Potential RespoDSIDle Party 
State 
Federal 

Pre-Remedial 

Preliminary Assessment 
Screenmg Site Investigation 
Listing Site Investigation 

Remedial 

Remedial Investigation 
Feasibility Study 

Remedial Design 
Operations and 

Maintenance 
National Priorities List 

3 



c. 

Cl.EM 
REMA 
REM 
OIL 
UST 

R;mpn,t 

Classic Emergency 
Removal Assessment 
Removal 

7 

.Jl 
7 

i Oil Response 
Undergrowad Storage Tank Response 

Box No, ◄ 

Shipping lnf'ormation: 

·Enter the date shipped. the carrier for example; Federal Express, Purolator, or 
Airborne and the airbill number ill the appropriate spaces. 

Box No. s 
Ship To: 

Enter the name or the CLP Laboralmy contact (Sample Custodian), laboratory and 
its full address in the box. 

Box No, 6 

... t 

• l 

Preservative ~, 
:~ Box, provides a list or commonly med presenatives. Please enter the appropriate 

presenative med ill Column D. · 

Box No. 7 91 
Sample Description 

Box provides a list or the description/matrices of samples that are collected. 
Please enter appropriate description ill ColWllll A. ... • 

Completiac the Form - Sample Docameatatloa · . · ~- ...:.. ; '.... .1 
. ... •.. . -. - . .. .,,. - . 

Carefully transcribe the CLP Sample No. from tile printed sample Ia'&e.ts· on the TR iD 
the space provided. 

Complete columns A through G to describe the sample: 

Column A, Sample Description: 

Enter the appropriate sample description· code from Box 7. 

NOTE: Describe BLANKS as #3 "Leachate• in Column A. 

l 
! 

I 

' .,; ~ 

. I -.. 

Note: Item #6 •oil" and Item •7 -Waste• are· for RAS PLUS SAS projects only. ._; ~ 
Do not ship oily samples or waste samples without malting prior arrangements with 
SMO. 

!J 
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Column B, Con;entration: 

Organic - If sample is estimated to be low or medium concentration, enter •t •. 
When shipping RAS Plus SAS High Concentration samples (previously arranged 
with SMO). e11ter -ir'. 

Inorganic - Enter "L• for low concentration. •M- for medium concentration, and 
9H" for high concentration (under previous RAS Plus SAS arrangement). 

NOTE: Ship medium and high concentration organic and inorganic samples in 
meal cans. 

Column C; Sample Type Composis;/Gmb 

Please enter which type or ample you collected. 

Column D; Pmemtive Uted 

Please enter preservation used fi.e., BCL. NAOH. BNOJ, H2S04) refer to ·Box 6 
or the reference number or the preservation (l-7.N). 

Column E; RAS Analysis; --·-

Check die analytical fnctiam requested £or each ample. ror ezemp1-.. VOA&. sv,, 
ad Pesticides are for low/medium concemratiml organics, . Tolll mellls ad 
cyan.ide are for low /111-dium concenttatioll iDorpnics. VO.AS. SV /PeSticides ad 
Aroc1on are ·for high ccmcentntima C"JIDks Neu. Cyuide. pB/colldactivity 
are ror high concentration morpnic samples. 

Note: Either total or dissol'ftd metals cu be requested for each individual 
iDorgaD.ic · sample assiped a 1IDique sample number. but not both analyses. 
AR.0/TOX analyses can only be requested for high concentration samples. 

Column F; RecionaJ Specific Traekigg Number w Iac Numtzea, 

Enter the Region Specific tracking number or tag number in the space provided. 

Column G; Station Location Npmbec 

Enter the station location in the space provided. 

Column H: Mo/Day/YearITime of Sample Collection; 

Record the month. day, year, and -time in military time (e.g. 1600 houn • 4:00 
pm), or sample collection. 

Column J: Sampler Initials 

Enter your initials 

Column J: Corresponding CLP Qrguicnnorganic Sample No,; 

Enter the corresponding CLP Sample No. for organic or inorganic analysis. 

s 



Column K: Jmianated field ·QC 

Enter the appropriate qualifier for "Blind"' Field QC samples in this column. 

Please note that an samples must have a qualifier. 

Blind field QC Qualifier 

Blind Blanks 
Blind Field Duplicates 
Blind Field Spikes 
lllind PE Samples 
Not a QC Sample 

Bax Titled :Shipment (w Case Complete cvoo-; 

B 
D 
s 
PE 

nus should reflect the swm or the samples scheduled at a lab for a specific Case. 
Wha ALL samples scheduled/collec1ed for shipment to a lab for a speciiic Case 
have beeD sma,ped the Cue is complele. • 

Bax Titled "Pace I aC • 

Please enter the number or TRs per shipment. 

IOI DtJmt :S,mple m Cw Spike •pd tw Dqplicasc• 

Pleue enter ample med !or spike ad or duplicate ample. 

Bax Titled • Addmppal Simpler Sigpatme(' 

Please record any additional sampler lipatlU'el you are unable to record in Box 2. 

Bax Titled •c,ain of Cpstpdy Seal Numtzer: 

Sampler should enter the Cha.ill or Custody Seal Number if applicable. 

Box Titted :Split S!rnples Acce;ptedfPeclined"; 

Sampler should uk sight OWDer. PRP. etc. whether they want split samples taken. 
1be split samples are either accepled or declined. Sampler should record their 
sipature and check the appropriate box. 

How and when to separate and send Traffic Repon{Chain or Custody form copies: 

When an paper work bas been completed by the sampler and samples are ready ta 
be shipped the bottom two copies or the Traffic Repon/Chaill ar Custody forms 
should be placed in a plastic bag and taped to the inside or the cooler. The 
second copy of the Traffic Repan/Chain or Custody farm must be returned to 
the. SMO within five days or the sample shipmenL The tap copy is the Regions' 
copy for their records. 

D. lu&ructiou oa the RHene 
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lnstructiam nmmumng a, ams,le ,a,lames, packaging ud smi,ment reponing 
requirements are printed on the back or the TRs . 

7 
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0 Conllact laboi1101r 1'1og,an1 Sample MM1a91mtn1 Ollict pee 8 na it C8 erv ce 
PO llo ■ 11111 l\l1 ■1nd1~,. VI\ 22313 ·• .• / -, 3 I/ I"':' 

103.551 2•90 f1S 557•2•90 Packing llsl/C aln ol Cuslody -'\:. 7 C: 

d 6. Sample 7. Pr11erv1Uve 
(Ent•r In Column CJ 

-,.-P-ro-,-,c1-C_od_e_ ..... l Ac
0

-COU-nl_C_o_de--~2-.= ?A-e ..,..i -n~No.l Sampling Co. 4. Dale Shipped Carrltr 

,,,.--,--,..,..,....__,-1------•~-·:::..-..,..._,Y.ollr Cumr-'',!1 3 I qi ~ £-,< ~e~,~~pllon 
R1glon1l lnlormatlon Sampler (Namt!J - Air I u~• , • In Column AJ 

-----------1,,,__'t___,au..e- N .. 1.me /~'3i/-S6Jfl 1ltSurlaceWater 
Non-Superlund Program Sa'llfJJ" Slgna1u1e _L 5. Ship To 2. Ground Water 

YoiAr ,5',~ ntin( re Lab Narne t M.:=:,!1e · 

I. HCI 
2.HN03 
3. NAHS04 
4.H2S04 
5.NAOH ,..,,Si=1,-N=1.-me---------t3, ''1:."~""nlFICLE'la~" .. Add~s ., .. :: ~ti/Sediment 

La,vlfi II SF~ n.m.1ra1no REM 7. Wasle 
PR - PA§ RA REM 8. Olher 

City, s111, I S111 SpiA ID ST ss - o&M OIL AfL_ •' . fSpedtyJ 
ChiraocJ,:f L z.z... FED LSI NPL usT ,rnn -

6. Olhtr (SAS) 
fSp•dfyJ 

7. lceonly 
N. Nol PflllfYld 

S1mp" A B C D E F 
Numb1rs Mntrl• Cone Pleserv- An1lysl1 S1mpl1 R1glon1I Speclllc 

Enler Low atlve u■ed tor Trlii:ldna Number 
lrom Med Used spike or Tag lrumber 
Bo• 6 High lrom and/or • 

Box 7 . . cllpllcale 

0 
Station 

locollon 
Identifier 

-,-. _1:_o_l_-f-~--L----9__0-T--• 1'oc. .Nitr. • COD · c:-,~nu< l=A-0 f 
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0
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UNITED STATES ENVIRONMENTAL PROTEcnON AGENCY 
REGION V 

DATE: 21 MAY 1991 

SUBJECT: COMBINATION SAS PACKING UST/CHAIN OF CUSTODY FORM 
..... 

FROM: JAN PELS, RSCC ·.:.: t~~ 

TO: ALL SAMPLERS 

. 
The new combination SAS packing list and chain of custody (CCC) form has been printed. A 
limited supply of the form is available for a trial run to work out the bugs. Please use this form 
for any work you have coming up in the near future so that we can get your feed6ack for 
consideration when preparing the final revision. When you use this new form, please note any 
problems you have filling it out and forward these comments to me by June 5, 1991. Any 
improvements in the form will be made then prior to the final printing. Since this form was 
modeled after the combination TR/COC form, any improvements that will be made to the 
TR/CCC form will automatically be incmporated into this form. 

Please note that there are cenain fields that are optional to fill out, such as samplers initials, split 
sample section, account code, and regional information. The concept with the new form is to 
eliminate redundant work by having all of the information that is currently written on the chain 
of custody form and on the traffic report form combined on one form, so keep this in mind 
when using the form. · 

If you are tracking bottle lot numbers, cooler numbers, etc. on the current COC forms, you can 
use the blank space across the middle of the form or blank space above the top border to write 
this information in. · 

Note that since you are listing tag numbers and preservatives, that you must list the analyticaJ 
parameters in groups; this means that if you are collecting water samples for analyteS such as 
total organic carbon, sulfate, chemicaJ oxygen demand, total dissolved solids, etc., each group 
of analytes which will be taken out of a specifically preserved bottle should be listed on one line. 
Sec the attached example form. 

Since these forms must be filled out on a per cooler basis, like the current chain of custody 
form, the fact that you can only list up to 10 samples shouldn't be an issue since you are limited 
by the size of the cooler. A second form can be filled out for additional samples in the cooler. 

Remember to still write in the chain of custody seal numbers across the blank space between the 
SAS information and the CCC information. It doesn't really matter where you list these 
numbers on the form as long as it doesn't interfere with other information on the form. The 
revised form will have a box for the CCC seal numbers . 



-i 
: j 

I must remind you that if you have more than one lab perfonning SAS analyses under the sa~e ~J 
SAS number, you must assign different sample numbers each lab's samples. Since SAS sa:r.ple r I 
numbers are not tracked in a database, the field length for SAS sample numbers is not fix. 
You can have sample numbers as high as ElOOO, as an example. ~ 

: .. J 
The lower right hand comer has a section for documenting whether split samples were 
accepted/declined by any PRPs. If you arc currently ~g a separate form _fo~ this purpose, ·1 
please let me know. The Office of Regional Counsel will need to make a determination on . ~ 
whether you can use this field in place of your current form. This issue was not raised during 
the review that was done by the ORC. · 

Attached is an example of the form filled out. ~lease have sampl~ review this form carefully ,..~ 
prior to using them in the field. 

One major change is that the top copy of the form is submitted to the RSCC, with original 
signatures, to include in the evidence file. SMO receives the second copy and the lab gets the n 
bottom two copies. Once the lab signs their copii:s, the lab returns them to SMO and. the u 
Region, so that we will have their original signature for the the evidence file. PLEASE ~:. 
STRESS THIS TO ALL FIELD SAMLERS, SINCE 1BIS DOCUMENT IS USED TO 
TRACE 1llE SAMPLE FROM COLLECTION TO ~E•PT AT THE LAB AND IS A '' 
VERY IMPORTANT DOCUMENT. You may make a photocopy to keep in your files, but 
you must send us the original. 

Please use this form as soon as you can in place of the old SAS packing lists and chain of 
custody forms. Once our small supply is used up, we'll go back to the old fonns until the final. 
revised forms are printed . 

. Remember that for samples shipped to the CRL, the regular Chain of Custody form must be .. 
used with the CRL request forms. This combination form, as well as the TR/COCs are only 
for use in the CLP. · 

Please call if you have any questions on the use of this form. 

Thank you. 
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APPENDIX E 

SPECIFICATIONS AND GUIDANCE FOR OBTAINING 
CONTAMINANT FREE SAMPLE CONTAINERS 
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SECTION I 

INTRODUcrION 

' l 

In August 1989. the Environmental Proteaion Agency's (EPA) Office of Emergency and Remedial 
Response (OERR) decentralized Superfund's Sample Container Repository program (OSWER Directive 
#9240.0-05). In conjunction with the dec:entraliution of Superfund's bottle program. OERR issued 
specifications and guidance for preparing contaminant-free sample containers to assist the Regions in 
obtaining appropriate sample containers from commercially available suppliers. 

... 

The December 1992 version of •specifications and Guidance for Contaminant-Free Sample 
Containers• revises the specifications and provides a single source of standardiz&:d specifications and 
guidance on appropriate cleaning procedures for preparing conraminant-free sample containers that meet 
all Contract Laboratory Program (CLP) deteaionlquantitation limits. iDdudiDg those for low 
concentration analyses.1 Although the specifications and guidance procedures contained in this document 
are based on CLP low concentration requirements. they also are suitable for use ill other analytical 
programs. 

... 

Specifications and guidance for preparing co11tamiaaat-free sample containers are provided in the 
sections that follow and are intended to describe one approadl for obtaining cleaned. contaminant-free 
sample containers for use by groups performing sample colleaioa activities under Superfund and other 
hazardous waste programs. Although other cleaning procedures may be used. sample containers must 
meet the criteria specified in Section IL In certain instances. the user of the sample containers may 
require exact adherence to the cleaning procedures and/or quality conuol analysis described ill this 
documenL 1n other instances. the user may require additional or different deaning procedures and/or 
quality control analysis of the sample containers. The spec:ific needs of the bottle user will determine the 
requirements for the cleaning and quality control analysis of the sample containers as long as the • 
minimum criteria are meL It is the responsibility of the bottle user to define the sample container 
preparation. cleaning. and quality conuol requirements. 

The document has been extensively reviewed and revised since the August 1989 iteration. and 
imponant enhancements have been incorporated. including: 

■ Removing references to the color of the closures: 

■ Allowing the use of polypropylene closures as an alternative to phenolic closures: 

■ Referencing CLP Low Concentration Organics and lnorganics Statements of Work for the 
analysis of calibration verification solutions and blanks: 

■ lnduding cleaning and quality conuol procedures for Ouoride and nitrate/nitrite: 

■ Removing the hexane rinse from the cleaning procedure for container types A. E. F. O. H.J. 
and K (semivolatile organics. pesticides. metals. cyanide. and 0uoride in soils and water): 

1 Because this document does not address the procurement of concaminant-free sample containers. the 
title was changed from •specifications and Guidance for Obtaining Co11raminant-Free Sample Containers• 

. , 

to •specifications and Guidance for Contamina~ll-Free Sample Containers.• 

1 • J 
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■ Adding the recommendation that the bottle vendor establish and submi: a Qualny Assur:.ncx 
Plan (OAP); 

• Changing the QA/QC documentauon requirements so that copies of the raw data irom the 
analyses of the QC containers are available upon request and not automaucally sent to the 
bottle purchaser: 

■ Changing the permanent lot number assignment to a nine-digit number trom an eight-digit 
number. where the extra digit represents the analysis parameter; 

■ Adding Chemical Abstract Services (CAS) registry number for the inorganic analytes in 
Table 1; and 

■ Recommending an annual demonstration of the bottle vendor's ability to meet deteaion 
limits and establish reproducibility of tbe cleaning tedmiques. 

OERR and the EPA Regions decided to use the most stringent CLP requirements available to set 
the specifications for obtaining contaminant-free sample containers. As a result. the CLP lnorganics and 
Organics Low Concentration Statement of Work (SOW) requirements were selected as the basis for these 
specifications. Major factors in this decision included the desire to have a set of bottle cleaning 
specifications that met or exceeded all analytical requirements and the related need to avoid potential 
misuse of cleaned bottles (e.g., using a container cleaned by a multi-concentration procedure for a low 
concentration sample). OERR will reevaluate this decision if tbe low concentration requiremenu are 
deemed to be too stringent. " 

Most environmental sampling and analytical applications offer numerous opponunities for sample 
contamination. For this reason. contamination is a common source of error in environmental 
measurements. The sample container itself represents one such source of sample contamination. Hence. 
it is vital that sample containers used within the Superfund program meet strict specifications established 
to minimize contamination which could affea subsequent analytical determinations. Superfund sampling 
and analysis activities require all component materials (caps, liners. sep13, packaging materials. etc.) 
provided by the bottle preparer to meet the criteria limits of the bottle specifications listed within Section 
11. 

Section Ill provides guidance on cleaning procedures for preparing contaminant-free sample 
containers that meet the specifications contained in Section 11. Tbe procedures provided in this section 
are intended to provide sample containers that meet all current CLP Low Concentration lnorganics and 
Organics detection/quantitation levels. 

In selecting cleaning procedures for sample containers. it is important to consider all of the 
parameters of interesL Although a given cleaning procedure may be effective for one parameter or type of 
analysis. it may be ineffective for another. When multiple determinations are performed on a single 
sample or on a subsample from a single con~er. a cleaning procedure may actually be a source of 
contamination for some analytes while minimizing contammation in others. It should be tbe responsibility 
of the bottle supplier to verify that the cleaning procedures actually used satisfy the quality control 
requirements set fonh in Section IV . 

2 



Two aspects of quality assurance (i.e.. qualit,v control and qualit,v assessment) must be applied 10 

sample containers as well as to the anaJytical measuremenu. Quality control includes the application oi 
good laboratory praaic:es and standard operating procedures espcdally.designed for the deaning oi sample 
containers. The deaning operation sbould be based on protocols espec:iaUy designed for specific 
contaminant problems. Stria adherence to tbese deaning protocols is imperative. Quality assessment of . 
the cleaning process depends largely on monitoring for adherence to tbe respective protocols. Beause of 
their critical role in the quality assessment of the deaning operation. protocols must be carefully designed 
and followed. Guidance is provided in Section IV on design and implementation of quality assurance and 
quality control protoa>ls. 

r 

.!i •• n u . ., 

. .:4 

-,. 

~- -... 
. 1 

•· 
'l i 
: l 
: I 
, ! 

' J 

: , 
j 

J 
J 

j ~ 
u 



• 

• 

• 

SECTION ll 

SAMPLE CONTAINER AND COMPONENT MATERIAL SPECIFICATIONS 

This Section identifies sample containers commonly used in tbe Superfund program and provides 
specifications for mnram;uat-free sample containers for eacb bottle type. 

A. CONTAINER MATERIAL 

A variety of factors affect the choice of containers and cap material Th~ include resistance to 
breakage. size. weight. interferences with anaJytes of interest. cost. and availability. 

Container types A tbrougb L (Figure l. pages 6-7) are designated '-' the type of sample mntainers 
that have been used sua:asfully in the pasL Kimu or Pyrex brand borosilicate glass is inen to most 
materials and is remmmended where glass containers are used (Le.. pesticides and other organics). 
Conventional polyethylene is remmmended when plastic is aa:eptable because of its lower cost and lower 
adsorption of metal ions. The specific sampling situation will determine the use of plastic or glass. 

While the sample mntainers shown in Figure 1 are utilized primarily for Superfund sampling · 
activities. they also may be used for sampling activities under other programs. such as the Resource 
Conservation and Recovery Act (RCRA). 

B. MAXIMUM CONTAMINANT LEVEL SPECIFICATIONS FOR SAMPLE CONT A1NERS 

The CLP, through a series of tedmical caucuses. bas established inorganic Contract Required 
Detection Limits (CRDL) and organic Contract Required Ouantitation Umits (CROL) which represent 
the minimum quantities needed to suppon tbe hazardous substance identification and monitoring 
requirements nc:c:essary for remedial and other actions at hazardous waste sites. 

For inorganic sampie mntainers. the CRDu listed in Table l. page 8, are the specifications for 
maximum trace metal mntamination. Concentration at or above these limits on any parameter should 
preclude these mntainers from use in collecting inorganic samples. 

The CROL specifications for organic sample mntainers are listed in Table 2. pages 9-13. When 
the CROL in Table 2 is multiplied by the appropriate factor listed below, the resulting value then 
represents the maximum mnc:entration allowed for particular sample containers based on organic CLP 
sample sizes for routine analyses. 

Container m,e 
A 
B 
D 
E 
F 
G 
H 
J 
K 

Multiple of CROL 
1.0 
o.s 

10.0 
8.0 
4.0 
2.0 
o.s 
o.s 
2.0 



The philosophy used for determining the maximum permissible amount oC contam1nauon an :i 

sample container was 10 consider 1he number of aliquots of sample that are awilable in the conta1nea and 
:issume that the contaminalion present would be uniformly distributed in au of lbe aliquots. This 
:issumption. and the assumption 1hat there should be no more tbaD one-half the CROL contributed by the 
conminer. resulted in 1be establishment of contamination limiG by container type. For example. the 
volume of concainer type D is sufficient to allow 20 volatile determinations. Therefore. if 10 times the 
CRQL of contaminant is present in 1he deaned botde. eacb aliquol tested will contain one-half of 1he 
CROL of contaminan, due 10 1be contribution from the botde. 

C. GROSS CONTAMINATION 

Gross contamination is defined as grea1er lban rwo hundred times the aca:ptable concentration 
values in Tables l or 2 (multiplied by the appropria1e factor). unless the deaning procedure is sua:esstul 
in reducing the amount of contamination 10 widlin specifications. If this is ndt achieved. tbe grossly 
contaminated ma1erials should be discarded and replaced to preYent cross conwnination with 01her 
batches of containers. The boule preparer should inspea all malCrials to ensure conformance with· the 
required specificalions. 
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Container 
TYJ>C 

A 

B 

.C 

D 

E 

F 

nGURE 1 

SAMPLE CONTAINER 
SPECIFICATIONS 

Specific:auons 

Container: 80-oz amber glass. ring handle 
bottle/jug. 38-mm neck finish. 
Closure: polypropylene or phenolic cap. 
38-430 size: 0.015-in Tenon liner. 
Total Weight: 2.45 lbs. 

Container: 40-mL glass vial. 24-mm neclc finish. 
Closure: polypropylene or phenolic. open-top. 
screw cap. 15-cm opening. 24-100 size. 
Septum: 24-mm disc of 0.005-in Tenon 
bonded to 0.120-in silicx,n for total thickness 
of 0.125-in. .-
Total ,. ·eight: 0.72 oz. 

Container: 1-L high-density polyethylene. 
cylinder-round bottle. :?8-mm neck finish. 
Closure: polyethylene cap, ribbed. 28-410 size; 
F217 polyethylene liner. 
Total Weight: 1.89 oz. 

Container: 120-mL wide mouth. glass vial. 
48-mm Dede finish. 
Closure: polypropylene cap. 48-400 size; 
0.015-in Tenon liner. 
Total Weight: 4.41 oz. 

Container: 16-oz tall. wide mouth. 
straight-sided. flint glass jar. 
63-mm neck fumb. 
Closure: polypropylene or .phenolic cap. 
~ size: 0.015-in Tenon liner. 
Total Weight: 9.95 oz. 

Container: 8-oz shon. wide mouth. 
straight-sided. Rint glass jar. 
70-mr:1 neck finish. 
Clos:,~e: polypropylene or phenolic cap. 
70-400 size; 0.015-in Tenon liner. 
Total Weight: 7.55 oz. 

6_ 



Conta,ner 
Type 

G 

H 

J 

K 

L 

FIGURE l 

SAMPLE CONTAINER 
SPECJF1CATJONS 

(Coneinued) 

. Specifications 

Container: 4-oz tall. wide mouth. 
straight-sided. tlint glass jar. 
48-mm neck finish. 
Closure: polypropylene or phenolic cap. 
48-400 size: 0.015-in Tenon liner. 
Total Weight: 4.70 oz. 

Comainer: 1-L amber. Boston.round. glass 
bottle. 33-mm pour-out ncct finish. 
Closure: polypropylene or phenolic cap. 
33-430 size: 0.015-in TeOon liner. 
Total Weight: 1.11 lbs. 

Container: 32-oz tall. wide mouth. 
straight-sided. tlint glass jar. 
89-mm neck fmisb. 
Closure: polypropylene or phenolic cap. 
89-400 size: 0.015-in TeOon liner. 
Total Weight: 1.06 lbs. 

Container: 4-L amber glass. ring handle 
bottle/jug. 38-mm neck finish. 
Closure: polypropylene or phenolic cap. 
~8-430 size: 0.015-in Tenon liner. 
Total Weight: 2.88 lbs. 

Container: 500.mL bigb-density polyethylene. 
cylinder-round bottle. 28-mm nect finish. 
Closure: polypropylene cap. ribbed. 28-410 size; 
F217 polyethylene liner. 
Total Weight: l.:?O oz. 
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TABLE l 

• INORGANIC ANALYl'E 
SPECIFICATIONS 

Analyte CAS Number CRDL 1 (µg,L) 

1. Aluminum 7429-90-5 100 

2. Antimony 7440-36-0 5 

3. Arsenic 7440-38-2 2 

4. Barium 7440-39-3 20 

s. Beryllium 7440-41-7 1 

6. Cadmium 7440-43-9 l 

7. Calcium 7440-70-2 500 

8. Chromium 7440-47-3 10 

9. Cobalt 7440-48-4 10 
, 

10. Copper 7440-50-8 10 

11. Iron 7439-89-6 500 

12. Lead 7439-92-1 2 

• 13. Magnesium 7439-95-4 500 

14. Manganese 7439-96-5 10 

15. Mercury 7439-97-6 0.2 

16. Nickel 7440-02-0 20 

17. Potassium 7440-09-7 150 

18. Selenium 7782-49-2 3 

19. Silver 7440-22-4 10 

20. Sodium 7440-23-5 500 

21. 1ballium 7440-28-0 10 
.,., 

Vanadium 7440-62-2 · 10 -
23. Zinc 7440-66-6 20 

24. Cyanide 57-12-5 10 

25. Auoride 16984 488 200 

26. Nitrate/Nitrite 1-00S 100 

1 CRDu are based on the CLP lnorganics Low Concentration SOW 
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TABLE% 1:1 
n 

ORGANIC COMPOUND -~ SPECll1CATIONS ··1 
I 

cJ 

Volatiles CAS Number CROL1 (µg/1.) -( 

1. Chlorometbane 7U7-3 l -
2. Bromometbane 7~9 l ~~ 

3. Vinyl Chloride 75-01-4 1 

4. ChJoroelbane 75-00-3 • 1 

5. Metbylene ·Cbloride 75-09-2 2 
.:.-0. 

6. Acetone 67-64-1 5 

7. Carbon Disulfide 75-15-0 1 ~~ 
·~ -t 

8. 1.1-Dichloroetbene 75-35-4 l 

9. 1.1-Dichloroetbane 75-34-3 1 

10. cis-1.2-Dichloroetbene 156-59-4 1 ,. 
11. trans-1.2-Dichloroetbene 156-@.5 1 

12. Chloroform 67-66-3 1 

13. 1.2-Dichloroetbane 107-06-2 1 

14. 2-Butanone 78-93-3 s •• 15. Bromocbloromelbane 74-97-S 1 

16. 1. 1.1-Trichloroetbane 71-55-6 1 
.i 

17. Carbon Tetrachloride 56-23-S 1 .... ~ 
;.,~ 

18. Bromodichlorometbane 75-27-4 1 --.;·-:. 
19. 1.2-Dichloropropane 18-81-S 1 i { 

il 
20. cis-1.3-Dichloropropene. 10061-01-S 1 

21. Trichloroetbene 79-01-6 l 1·l ··;·f 
22. Dibromocblorometbane 124-48-1 1 

~! 

23. 1.1.2-Tricbloroetbane 19-00-S l .. 

24. Benzene 71-43-2 1 
. i 
•·-' 

:?.S. trans-1.3-Dichloropropene 10061-02-6 1 - ~ 
l 

26. Bromoform 7S-25-2 1 1 
_1, 

27. 4-Metbyl-2-pentanone 108-10-1 s 
28. 2-Hexanone S91-78-6 s C' .. ! 
29. Tetrachloroetbene 127-18-4 l "~ 

:\a. 1.1.2.2-Tetrachloroetbane 19-l4-S 1 · 1 
1 CROLs are based on tbe CLP OrgaDic:s Low Concentration SOW J 
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31. 

32. 

33. 

:w. 
35. 

36. 

37. 

38. 

39. 

40. 

Volatiles 

1.2-Dibromoetbane 

Toluene 

Chlorobenzene 

Etbylbenzene 

Styrene 

Xylenes (lOtal) 

1.3-Dichlorobenzene 

1.4-Dicblorobenzene 

1.2-Dichlorobenzene 

l.2-Dibromo-3-chloropropane 

TABLE 2 (conL) 

ORGANIC COMPOUND 
SPECU1CATIONS 

CAS Number 

106-93-4 

108-88-3 

108-90-7 

100-414 

100-42-S 

1330-20-7 

S41-73-1 

106-46-7 

95-50-1 

96-12-8 

1 CROL.s are based on lhe CLP Organics Low Concentration SOW 
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CROL1 (µg.,L) 
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Semivolatiles 

1. Phenol 

2. bis-(2-Chloretbyl)etber 

3. 2-Cbloropbenol 

4. 2-Metbylpbenol 

s .. U' -oxybis-( 1-Chloropropane) 

6. 4-Metbylpbenol 

7. N-Nitroso-di-n-diproPYlamine 

8. Hexacbloroethane 

9. Nitrobenzcne 

10. lsophorone 

11. 2-Nitropbenol 

12. 2.4-Dimetbylpbenol 

13. bis-(2-Chloroetboxy)metbane 

14. 2.4-Dicbloropbenol 

15. 1.2.4-Tric:hlorobenzcne 

16. Napbtbalene 

17. ~Cbloroaniline 

18 Hexacblorobutadiene 

19. ~Chloro-3-methylpbenol 

20. 2-Metbylnapbtbalene 

21. HexachJorocydopentadiene 

:?!. 2.4,6-Trichloropbenol 

23. 2.4.S-Trichloropbenol 

24. 2-Cbloronapbtbalene 

:?.S. 2-Nitroaniline 

26. Dimetbylpbtbalate 

27. Acenapbtbylene 

28. 2.6-Oinitrotoluene 

29. 3-Niuoanilille 

30. 

.. 
TABLE 2 (cone.) 

ORGANIC COMPOUND 
SPECU1CATIONS 

CAS Number 

108-95-2 

111-44-4 

95-57-8 

9S-48-7 

108-60-1 

106-44-S 

621-64-7 

67-72-1 

98-95-3 

78-59-1 
,,. 

88-75-5 

105-67-9 

111-91-1 

120-83-2 

120-82-1 

91-20-3 

106-47-8 

87-68-3 

S9-50-7 

91-57-6 

77:.47-4 

88-06-2 

95-95-4 

91-58-7 

88-74-4 

131-11-3 

208-96-8 

606-20-2 

99-09-2 

CROL 1 (µg/L) 

5 

s 
s 
s 
s 
s 
s 
s 
s 
s 
5 

s 
s 
s 
s 
5 

s 
s 
s 
s 
s 
s 
20 

s 
20 

s 
s 
s 
20 

• l 
l 

,_J 

Acenapbtbene 83-32-9 s 
1 CROL.s are based on tbe CLP Organics Low Conc:enualion SOW -------------------~J 
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TABLE 2 (cont.) 

• ORGANIC COMPOUND 
SPECMCATIONS 

Semiwlatiles CAS Number CROL1 (µg,L) 

31. !,4-Dinitrophenol 51-28-5 20 

32. 4-Nirrophenol 100-02-7 !O 

33. Dibenzofuran 132-64-9 5 

34. 2.4-Dinitrotoluene 121-14-2 5 . 
~5. Diethylphtbalate 84-66-2 5 

36. 4-Cblorophenyl-phenyletber 7005-72-3 5 

37. Auorene 86-73-7 5 

38. 4-Nitroaniline 100-01-6 20 

39. 4,6-Dinitro-2-methylpbenol 534-52-1 w 

"'°· N-Nitrosodipbenylamine 86-30-6 5 

41. 4-Bromophenyl-phenylether 101-ss:3 5 

42. Hexachlorobenzene 118-74-1 5 

43. Pentachlorophenol 87-86-S 20 

• 44 . Pbenanthrcne 85-01-8 5 

45. Antbracene 120-12-7 5 

46. Di-n-butylpbtbalate 84-74-2 5 

47. Auorantbene 206-44-0 5 

48 Pyrene 129-00-0 5 

49. Butylbenzylpbthalate 85-68-i 5 

50. ·3.3• -Dicblorobenzidine 91-94-1 5 

51. Benz(a)antbracene 56-SS-3 5 

52. Chynene 218-01-9 5 

53. bis-(2-Etbylbcxyt)pbtbalate 117-81-7 s 
54. Di-n-oaytpbtbalate 117-84-0 5 

55. Benzo(b)ftuoranthene 205-99-2 5 

56. Benzo(k)Ouorantbene 207-08-9 5 
I 

57. Benzo(a)pyrene 50-32-8 5 

58. lndeno( l.2.3-a1)pyrene 193-39-5 5 

59. Oibenz(a.b)anthracene 53-70-3 s 
60. Benzo(gJl.i)perylene 191-24-2 5 

• 
1 CROI..s are based on the CLP Organ1a Low C9ncentralion SOW 
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TABLE l (conL) 

ORGANIC COMPOUND 
SPECIFJCA TIO NS 

Pesticides1PCBs CAS Number 

alpha-BHC 319-84-6 

bcta-BHC 319-85-7 

uctta-BHC 319-86-8 

gamma-BHC (Lindanc) 58-89-9 

Hcptachlor 76-44-8 

Aldrin 309-00-2 

Hc'ptachlor cpoxidc 1024-57-3 

Endosulfan I 9S9-98-8 

Dicldrin 60-57-1 

4.4'-DDE 72-55-9 

Endrin 72-20-8 

Endosulfan II 33213-65-9 

4.4'-DDD i2-54-8 

Endosulfan sulfate 1031-07-8 

4.4'-DDT 50-29-3 

Methoxychlor 72-43-5 

Endrin ketone 53494-70-5 

Endrin aldehyde 7421-36-3 

alpha-Chlordane S103-71-9 

gamma-Chlordane S103-74-2 

Toxaphcne 8001-3S-2 

. Aroclor-1016 12674-11-2 

Aroctor-1221 11104-2&-2 

Aroclor-1232 11141-16-5 

Aroclor-1242 53469-21-9 

Aroclor-1248 12672-29-6 

Aroctor-1 i,54 11C97-69-1 

Aroclor-1260 11096-82-5 

QL.s arc based on the CLP Organics Low Concentration SOW 
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CROL1 (µ.g,L) 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.02 

0.02 ., 
0.02 

0.02 

0.02 

0.02 

0.02 

0.10 

0.02 

0.02 

0.01 

0.01 

1.0 

0.20 

0.20 

0.40 

0.20 

0.20 

0.20 

0.20 

rato~· 
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'1< 

• 
>hate . ~ . : 

r 
•·:t: 

. water). 

_J 



• 

• 

• 

SECTION Ill 

SAMPLE CONTAINER PREPARATION AND CLEA.NING PROCEDURES 

This Section is provided as guidance for the preparation of sample containers that meet the 
contaminant-free specifications contained in Section IL There are various procedures for clcanmg sample 
containers depending upon the analyses to be performed on the sample. The following cleaning 
proc:edures are modeled after those specified for the Superfund Sample Container Repository program. 
Other suitable cleaning procedures emt and may be used as long as the sample containers meet the 
criteria established in Section II. 1n some instances. the specific needs of the bottle user may diaate exact 
adherence to the sample container preparation and cleaning procedures that fpllow: while in other 
instances. modifications may be required. It is the responsibility of tbe bottle user to define the sample 
container preparation. cleaning. and quality conuol requirements. 

A. Cleaning Proc:edure for Container Types: A. E. F. G. H.J. and K 

l. Sample Type: Semivolatile Organics. Pesticides. Metals. Cyanide. and Auoride in Soils and Water. 

a. 

b. 

C • 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

k. 

I. 

m . 

Wash glass bottles. Teflon liners. and caps with bot tap wacer using laboratory grade 
nonphosphate detergenL ,. 

Rinse three times with copious amounts of tap water to remove detergenL 

Rinse with 1:1 nitric acid (reagent grade HNO3, diluted with ASTM Type I deionized water). 

Rinse three times with ASTM Type I organic free wacer. 

Oven dry bottles. liners. and caps at 105-12S•c for one hour. 

Allow bottles. liners. and caps to cool to room temperature in an enclosed conraminant-free 
environment. 

Rinse bottles with pesticide grade methylene chloride (or other suitable solvents specified by 

the bottle user) using 20 mL for ½-gallon containers; 10 mL for 32-oz and 16-oz containers: 
and 5 mL for 8-oz and 4-oz containers. 

Oven dry bottles. liners. and caps at 105-t2S•c for one hour. 

Allow bottles. liners. and caps to cool to room temperature in an enclosed contaminant-free 
environmenL 

Place liners in lids and cap containers. 

Label each container with the lot number and pack in a case. 

Label exterior of each case with the lot number. 

Store in a contaminant-free area. 

14 



h. Label merior of each case witb tbe lot number. 

L Store in a coi,raminaat-free area. 

2. Sample Type: Nitrate/Nitrite in Soils and Water. 

a. Substitute reagent grade sulfuric add (H:5O,) for nitric add in step C.1.c. 

b. Follow all other steps in the deaning proceaure desaibed in pan C.1 above. 

16 
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SECTION IV 

SAMPLE CONTAINER QUAI.ln' ASSURANCE AND QUALl'IY CONTROL REQUIREMENTS 

A. Quality Assurance 

The objeaives of this Seaion are to: ( 1) present procedures for evaluating quality assurance (OA) 
information to ensure that specifications identified in Section 11 bave been met: and (2) discuss 1echniques 
for the quality control coq analysis of sample containers to be used in conjunction wtth the clc:in1ng 
procedures contained in Secuon lll. 

. The bottle vendor should establish a Quality Assurance Plan (OAP) with the objeaivc of 
providing sound analytical chemical measurements. production procedures. and tracking systems. The 
OAP should ina>rporate procedures for the inspection of inmming raw materials; preparation. clcanmg. 
and labeling of container lots: quality mnuol analyses of deaned mntainer lots: document control. 
including all documentation required for analysis. packing. shipping. and tracking of container lots: any 
necessary corrective actions: and any quality assessment measures implemented by management to ensure 
3a:.cptable performance. The OAP should be available and provided to the bottle purchaser upon rcquesL 

Major OA/OC-aaivitics should indude the inspection of all inmming materials. QC analysis ot" 
cleaned lots of containers. and monitoring-of the mntainer sto,age area. Complete documentation of all 
QC inspecuon results (acknowledging acceptance or rejection) should be kept as pan of the permanent 
bottle preparation files. QA/QC records (e.g., preparation/QC logs, analytical data. data tapes. storage log) 
also should be stored in a central location within the facility. 

Documentation ~.ndicating that the container lot bas passed all QA/QC requirements should be 
provided by the bottle vendor to the bottle purc:baser with eadl mntainer loL Documentation should 
include a signed and dated cover statement affirming that all QA/QC aiteria were meL Copies of raw 
data from applicable analyses of the QC 00ntainers. laboratory standards. check samples. and blanks should 
be available and provided upon request. Original documentation should be retained for at least 10 years. 
Minimum documentation that should be available. if applicable. for eacb lot of a,ntainers includes: 

■ A statement that ·sample container lot _ meets or exceeds all QA/QC criteria 
established in 'Specifications and Guidance for Contaminant-Free Sample Containers:•· 

■ ReconstrUacd Ion Chromatograpbs (RICs) from volatile and scmivolatile organics 
determinations. induding calibration verification standards. cbcck samples. and blanks: 

■ GC chromatographs from pesticides determinations. including calibration verification 
standards. check samples. and blanb: 

■ ICP. hydride-lCP. or ICP-MS instrument readouts from metals determinations. including 
calibration verification standards. cbcck samples. and blanks: 

■ AA raw data sheets and instrument readouts from metals determinations. including 
calibration vcrificauon standards. check samples. and blanks: and 

■ Cyanide. fluoride. and nitrate/nitrite raw data sheets and instrument readouts from these 
determinations. including calibration verification standards. check samples. and blanks . 

17 



Prior to the first shipment of containers. and at least annually thereafter. the bottle vendor should 
demonstrate itS ability to meet the CRDLs and CRQu. and establish the reproducibility of the clcantng 
techniques for each bottle type. The ability to meet the CRDLs and CRQLs is ac:a,mplished through the 
determination of instrument detection limits (lDLs). The bottle vendor snould use the procedures in the 
current CLP Low Concentration lnorganics and Organics SOWs to determine IDLs. IDLs should be 
below the CRDLs or CRQLs. To establish the reproducibility for each bottle type. the bottle vendo· 
should randomly pick seven containers from a cleaned lot and analyze as described in tbe Quality Cur.Lrol 
Analysis pan of this Section. Parameter concentrations should be at or below the CRDL or CRQL for 
each bottle type. Documentation from these analyses should be available and provided upon rcquesL 

l. Incoming Materials Inspection: 

A representative item from each case of containers should be ctleckecffor conformance with 
specifications provided in Section IL AJly deviation should be considered unacceptable. A log of 
incoming shipments should be maintained u, identify material type. purcbase order number. and delivery 
date. The date of incoming inspection and acceptance or rejection of tbe material should also be rea>rded 
on this log. 

Quality Control Inspection of Cleaned Lots of Containers: 

Following container cleaning and labeling. containers should be randomly selected from each 
container lot to be used for QC purposes. The two categories of <1C containers should be as follows: 

:i. Analysis QC Containers: 

One percent of the total number of containers in each lot should be designated as the analysis QC 

~l •~ I 1 

• .& 

container(s). For lots of less than 100 containers. one container should be designated as the • 
analysis QC container. The sample container preparer should analyze the analysis QC 
container(s) to check for contan1ination prior to releasing tbe associated container lot for 
sbipmenL The QC anaJysc:s procedures specified in tbe Quality Conuol Analysis pan of this 
Section for determining the presence of semivolatile and volatile organics. pesticides. metals. 
cyanide. fluoride. and nitrate/nitrite should be utili%.ed. 

For each analysis QC container(s). an appropriate QC number should be assigned that cross­
references the QC container to the related lot of containers. For example. the QC number could 
be a seven-digit number sequentially assigned to each lot that bas undergone QC analysis. Under 
this numbering scheme. tbe first alpbabelic:al cbaraaer would be tbe container type letter from 
Figure 1. the next four digits would be assigned sequentially in numerical order staning with 
"OOOr for the first lot to undergo QC analyses, the sixlh character would indicate the number of 
QC container for the lot. (e.g.. •r for the first QC container in tbe lot. T for the second. etc.) 
and the last character would be either a •c- to indicate clearance or an •R• to indicate rej~ion. 

If the representative analysis QC container(s) passes QC inspection. the related lot of containers 
should be released. and the appropriate QC number should be entered in the preparation/QC log 
to indicate clearance of the lot for sbipmenL 

If the analysis QC container(s) are found to be contaminated per the specified QC analysis 
procedures. the appropriate QC rejection number should be assigned and entered in the 
preparation/QC log. Ally container labels should be removed and the entire lot returned for 
reprocessing under a new lot number. Excessive QC rejection for a panicular container type 
should be noted for future reference. 
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B. 

A laboratory standard. check sample. and a blank sbould be run witb each QC analY51S. A 
calibration verification standard sbould be auatyzed onc:e every 12 bou"- All QC anatY5is rcsullS 
should be kept in chronological order by QC repon number in a c:entral QC file. The QC 
numbers assigned sbould be documented in tbe preparatioDIQC log. indicating acceptance or 
rejection and date of analysis. 

A container lot sbould not be released for sbipment prior to QC anaiysis and dearaacc. Once 1he 
containers have passed QC inspection. tbe containers sbould be stored in a conumunant-free area 
un1il packaging and sbipmenL 

b. S1orage QC Containers: 

One QC container per lot sbould be desigaaled as tbe storage QC container. The storage QC 
container sbould be separated from tbe lot after deaning and labeling and sbould be scored in :a 
designated contaminant-free area for one year. The date tbe mntainer is placed in tbe storage 
area should be recorded in the storage QC mncainer log. 

If contamination of the panicular container lot comes into question at any time following 
sbipmcnL tbc storage QC container should be removed from tbe storage area and analyzed using 
the QC analysis procedures for tbat mntainer type (see Quality Control Analysis. this Seaion). 
Upon removal. containers should be logged out of the storage area. 

The designated storage area should be monitored contiJauously for wlatile mntaminants in the 
following manner. A predeaned. 40-mL vial tbat bas passed a QC inspection should be 6lled witb 
ASTM Type l organic-free water and be placed in the storage area. This vial should be dwlged at 
one-week interwls. The removed vial should be subjected to aaalysis for wlatile organics u 
described in tbe Quality Control An.alysis pan of this Secuon. AJJy peaks indicate mnwnination. 
Identify contaminanu. if present. and indude the results in a repon to all clients wbo pun:based 
bottles from the affected lot(s). 

Quality Control Analysis 

The types of QC analyses correlate witb the typeS of mntainers being aaalyzed and their future 
use in sample collection. The QC analyses are intended for tbe detennination of: 

■ Scmivolatile organics and pestiades; 

■ Volatile organics: 

■ Metals; 

■ C)'anide: 

■ Fluoride; and 

■ Nitrate/Nitrite. 

QC analyses sbould be performed according to the mntainer type and relaled sample type and 
utilize the specific metbod(s) described below. · 
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l. Determination of Semivolatile Organics and Pesticides: 

Container Types: A. E. F. G. H. J.- lnd K 

a. Sample Preparation: 

Add 60 mL of pesticide-grade methylene chloride to the a,ntainer and shake for two 
minutes. 

Transfer the solvent to a Kudema-Danish (KD) apparatus equipped with a three-ball 
Snyder a>lumn. Concentrate to less tban 10 mL on a steam batb. Split the solvent into 
two S mL fraaions for semivolatile and pesticide detennillaiions. 

Add SO mL of pesticide-grade hexane (for pesticide dewminations on!y) to the KD 
apparatus by slowly pouring down through tbe Snyder a>lumn. Concentrate to less than 
l() mL to effect solvent replacement of hexane for methylene chloride. 

Concentrate the solvent to 1 mL using a micro-Snyder a>lumn. 

Prepare a solvent blank by adding 60 mL of the rinse solvent used in step •g• of the 
cleaning procedure for a>ntainer types A. E. F. 9. H. J. and K (Section III page 14) 
directly to a KD apparatus. and proceed as above. 

b. Semiwlatile Organics Sample Analysis: 

.... 

Instrument calibration should be performed as described in tbe most recent CLP Low 
Concentration Organics SOW with the following exceptions: • 

(1) If problems are ena,untered meeting the %RSD criteria on the initial calibration 
for semiwlatiles. the high a,ncentration point should be deleted and a four-point 
calibration used. 

(2) The low a,ncentration standard should be used for the a,ntinuing calibration 
standard for semivolatile analyses. 

(3) The percent difference window should be widened to ~ 30 percent for all 
compounds. 

Inject l µL of solvent into a gas chromatograph/mass spectrometer (QC/MS). 

Calibration verification standards should be analyzed as described in the most recent 
CLP Low Concentration Organics SOW. 

Blanks should be run as described in the most recent CLP Low Concentration Organics 
sow. 

If compounds other than those listed in Table 2 are found in the a>ntainer blank that 
are not in the solvent blank at a peak height or peak area greater than 20 percent of the 

· nearest internal standard. the a,nwnen should be rejected (See Section II. Table 2 for 
compound specifications). 

Identify and quantitate any conuminallt(s) that cause rejection of a container loL 
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C. 

A standard miXture of the nine semiYOlatile organic compounds listed in T:ible J Ir.age 
26) with concentrations in the S-20 ppb range should be analyzed to ensure tllat 
sensitivities are achieved that will meet contract required qu:intitation limns. This 
standard -should be prepared from a different source from the calibrauon stanuards. 

Pesticides Sample Analysis: 

lnstrumenr calibration should be performed as described in the most recent CLP Low 
Concentration Organics SOW. 

Inject l ~L of solvent into a gas chromatograph (Oq equipped with an electron capture 
detector (ECO). 

Calibration verification standards should be analyzed as described in the most recent 
CLP Low Concentration Organics SOW. 

Blanks should be run as described in the most recent CLP Low Concentration Organics 
sow. 

If compound peaks other than those listed in Table 2 are at a peak height or peak area 
greater than 5 percent of the peak height or peak area of tetra chloro-m-xylene. the 
containers should be rejected (See Section IL Table 2). · 

Identify and quantitate any contaminant(s) that cause rejection of a container lot. 

A standard mixture of the seven pesticide compounds listed in Table 3 (page 26) with 
concentrations in the 0.01 to 1 ppb range should be ~ to ensure that sensitivities 
are achieved that will meet contract required quantitation- limits. This standard should 
be prepared from a different source from the calibration standards. 

Determination of Volatile Organics: 

Container Types: B and D 

a. Sample Preparation: 

Fill the container with ASTM Type I organic-free water. 

Cap the container and let stand for 48 hours. 

b. Sample Analysis: 

Instrument calibration should be -performed as described in the most recent CLP Low 
Concentration Organics SOW with the following exceptions: 

( 1) If problems are encountered meeting the %RSD criteria on the initial calibration 
for volatiles. the high concentration point should be deleted and a four-point 
calibration used. 

(2) The low concentration standard should be used for the continuing calibration 
standard for volatile analyses. 

(3) The percent difference window should be widened to % 30 percent . 
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Calibration verification standards should be analyzed as described in the most recent 
CLP Low Concentration Organics SOW. 

Blanks should be run as described in the most recent CLP Low Concentration Organu::s 
SOW. The blank should consist of an aliquot of the ASTM Type I water used in the 
sample preparation. 

If compounds other than those listed in Table 2 are found in the container blank that 
are not in the solvent blank at a peak height or peak area greater than 20 percent or the 
nearest internal standard. the containers should be rejected (See Section II. Table Z for 
compound specifications). 

Identify and quantitate any corttaminan•(s) that cause rej~ion of a container loL 

A standard mixture of the five volatile organic compounds listed in Table 3 {page 26) 
with concentrations in the 1-S ppb range should be anaJyzed to ensure that sensitivities 
are adliewd that will meet conuaa required quantitation limits. This standard should 
be prepared from a different source from the calibration standards. 

3. Determination of Metals: 

Container Types: A. C. E. F. o. H.J. Kand L 

a. Sample Preparation: 

Add 100 mL of AS1M Type I deionized water to the container. and acidify with 1.0 mL 
of reagent-grade HN03• cap and shake for three to five minutes. 

,r• . ( 

Cap tbe container and let stand for 48 hours. • 
Treat the sample as a dissolved metals sample. Analyze the undigested water using the . · 
most recent a..P Low Concentration lnorganics SOW. 

b. Sample Analysis: 

lnsuuments used for the analysis of the samples should meet the contract required 
delCClion limits in Table l. 

The ASTM Type I deionized water should be analyzed before use on the bottles that are 
designated for aaaJysis to ensure that contaminated water is not used for rinsing the 
bottles. 

Calibration verification standarils should be analvzl:d as described in the most recent 
CLP Low Concentration lnorganics SOW. · 

Blanks should be analyzed as described in the most recent CLP Low Concentration 
lnorganics SOW. A calibration blank is a solution ma.de up exactly like the sample 
preparation solution. Tbe calibration blank should be less than the values contained in 
Table 1. 

A set of standards in the expected working range should be analyzed with each analyti~l 
nm. The acid matrix of the standards. blank. and quality control samples should match 
tbat of the samples. 
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Concentrations at or aboYc the detection l~mit for each parameter I listed m Table l \ 
should be cause for reJection of the lot of containers. NOTE: The sodium dcte:uon 
limit for container typeS A. E. F. G. H.J. and K is 5000 ,ig/L untess the containers will 
be used for low concentration anacyses. tben tbe detection limit is 500 µg/L 

Determination· of Cyanide: 

Container Types: A. C. E. F. G. H. J. K and L 

a. Sample Preparation: 

Place 250 mL of ASTM Type I deionized water in the container. Add 1.25 mL of 6N 
NaOH (for container types F and G use 100 mL of ASTM Type I deionlZCd water and 
O.S ml of 6N NaOH). Cap the container and shake vigorously for tw0 minutes. 

b. Sample Analysis: 

Analyze an aliquot as desaibed in tbe most recent CLP Low Concentration lnorganics 
sow. 

The detection limit should be 10 ,ig.,L or lower. 

CalJ"bration verification standards should be analyzed as described in the most recent 
CLP Low Concentration lnorganics SOW. , 

Blanks should be run as described in the most recent CLP Low Concentration lnorganics 
SOW. The calibration .blank should consist of an aliquot of the ASTM Type I water 
used above. 

A set of standards in the expected working range. a check ·sample. :ind blank should be 
prepared exactly as tbe sample was prepared. 

The detection of 10 µg/L cyanide (or greater) should be cause for rejection of the lot of . · 
containers. NOTE: Contamination could be due to the container. the c:ip. or the 
NaOH. 

5. Determination of Fluoride: 

Container Types: A. C. E. F. G. H. J. K and L 

a. Sample Preparation: 

Place 250 mL of ASTM Type I deionized water in the container (for container types F 
and O use 100 mL of ASTM Type 1 deionized water). Cap the container and shake 
vigorously for tw0 minutes. · · 

b. Sample Analysis: 

Analyze an aliquot as described in tbe most recent CLP Low Concentration lnorganics 
sow. 

The detection limit should be 200 µg/L or lower • 
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Calibration verification standards should be analvzed as described in the most recent ; f 
CLP Low Concentration lnorganic:s SOW. · ••-

Blanlcs should be run as described in the most recent CLP Low Concentration lnornnic:s J 
SOW. Toe calibration blank should consist or an aliquot of the ASTM Type 1 watir · -~ 
used above. 

A set of standards in the expected working range. a check sample. and blank should be 
prepared exactly as the sample was prepared. 

The detection of 200 µg/L (or greater) of fluoride should be cause for rejection of the lot 
of containers. NOTE: Contamination could be due to the container or the cap . . 

6. Determination of Nitrate,Nitrite: 

Container T~-pes: A. C. E. F. Ci. H. J. K and L 

a. Sample Preparation: 

Place 250 mL of ASTM Type 1 deionized water in the container (for container types F 
and Ci use 100 'mL of ASTM Type I deionize&.: water). Cap the container and shake 
vigorously for two minutes. ·· 

b. Sample Analysis: 

Analyze an aliquot as described in the most recent CLP Low Concentration lnorganics 
SOW. 

The detection limit should be 100 µg/L or lower. • 

C. 

Calibration verification standards should be analyzed as described in the most recent 
CLP Low Concentration lnorganic:s SOW. 

Blanks should be run as described in the most recent CLP Low Concentration Inorganic:s 
SOW. The calibration blank should consist of an aliquot of the ASTM Type 1 water 
used above. 

A set of standards in the expected working range. a quality control sample. and blank 
should be prepared exactly as the sample was prepared. 

The deteetion of 100 µg,L (or greater) of nitrate/nitrite should be cause for reject~on of 
the lot of containers. NOTE: C.Ontamination could be due to the container or the cap. 

Preparation and Labeling 

.,,. 

.. 

J 

Sampling for environmental specimens requires that sample containers be transponed to field sites , ~ 
prior to sample collection. As a resulL considef-lble time may elapse between the receipt of sample . i 
containers and collection of the samples. Because of the large num~r of samples taken at any one site. 
accounting for all sample containers can become extremely difficulL The following guidance on the 
identification and tracking of sample containers is based on procedures that have been used sua:essfully in 
the CLP bottle program. · · 
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1. Eadl shipment should be inspcaed to verify that itie requested number of ctcaaec ana prcparcu 
sample coasainm have been supplied and meet the requirements specified in Secuon 11 (Tables I 
and 2). U any shipment fails to meet the ~uired specifications. i~ should be discarded and 
replaced with a supply of sample containers tbat meet the required criteria. 

2. The sample consainm should be removed and prepared in ac:a,rdanc:e with the methods 
designated below. 

3. A permanent nine-digit lot number should be assigned to eadl lot of sample containers for 
identification and tra~g purposes tbrOughout the life of the containers. Figure 2 provides an 
example of a lot number sequence. 

Container 
TypeA 

95th day 
of 

the year 

Year 1992 

fiGURE2 

LOT NUMBER SEQUENCE 

:Analysis Parameter 

___ Re.pository 

Code 

Oll__ ,t 

Belongs to the 1st Lot 
washed that day 

a. The first digit represents the container type in Section n (Figure 1 ). 

b. The second digit represents the last digit of the calendar year. 

c. The next three digits represents the day of the year on wbidl the sample containers we_re 
washed. 

d. The sixtb and seventh digits represent the daily lot number. 

c. The eighth digit represents the analysis parameter where: 

A • Semivolatile organics. pesticides. metals. cyanide. and fluoride; 
8 -= Metals. cyanide. and Ouoride; 
V -= Volatile organics: 
S -= Semiwlatile organics and/or pesticides: 
M-= Metals: 
C = Cyanide; . 
F • Fluoride: and 
N -= Nitrawnitrite. 

f. The final digit represents the identification of the person who prepared the loL 
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The tot number for each c.,ntai.ner sh'ould be entered: along with the'date of washing. type of 
container. and number of containers per lot. into the preparation10¢ log book. 

Lot numbers printed with solvent resi!itant ink on a nonremovable label should remain with the 
corresponding containers throughoi: :e cleaning procedure. 

o. After sample container cleaning ana drying. the label should be affixed to the containers in a. 
permanent manner. 

7. At least one face should be ,.clearly marked. excluding the top and bottom faces. of e:ich c:?.Se of 
sample containers with the assigned lot numbers. · 

TABLE3 

STANDARD MIXTURD OF ORGANIC COMPOUNDS TO VERlFY SENSITMlY 

Volatiles 

Methylene Chloride 
Acetone 
1-Butanone ,9· 
Trichloroethene 
Toluene 

Semivolatiles 

Nitrobenz;;ne 
4-Chloroaniline 
Z.&-Dinitrotoluene 
Dietbylphthalate 
4-Bromophenyl-phenyletber 
Hexachlorobenzene 
Pentacblorophenol 
Di-n-but_vlphthalate 
bis(2-Etbylhexyl )phthalate 
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Pesticides 

-Gamma-BHC 
Heptachlor 
Aldrin 
Dleldrin 
Endrin 
4,4'-DDT 
Arodor 1260 

•u.s. c.P.0.:1993-l41-8351&1O56 
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