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This Sampling and Analysis Plan (SAP) for the Stoughton City 

Landfill Remedial Investigation and Feasibility Study (RI/FS) has 

been developed and is being submitted in accordance with Article 

VIII ( C) ( 2) of the Administrative Order by Consent ( Consent 

Order). The Sampling and Analysis Plan consists of the Field 

Sampling Plan (FSP) and the Quality Assurance Project Plan (QAPP) 

which are being submitted as a single document. (They have been 

bound separately to facilitate use of the FSP in the field). 

The Field Sampling Plan guides all field work by defining the 

sampling and data-gathering methods to be used for the Stoughton 

City Landfill RI in detail. The Field Sampling Plan was 

developed in conformance with the USEPA draft document "Guidance 

for Conducting Remedial Investigations and Feasibility Studies 

Under CERCLA 11 
( RI/FS Guidance) dated March, 1988. Guidelines 

developed for the selection and definition of field methods, 

sampling procedures, and custody were based on the USEPA document 

"Compendium of Superfund Field Operations Methods 11 (Compendium) 

dated December, 1987. Data quality objectives (DQOs) were 

developed in accordance with US EPA publication "Data Quality 

Objectives for Remedial Response Activities" (DQO Guidance) dated 

March, 1987. 

Environmental Resources Management-North Central ( ERM-North 

Central) has been retained by the Stoughton City Landfill 

Steering Committee to conduct the RI/FS. 
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The general mutual objectives of the RI/FS, as stated in the 

Consent Order are to: 

o fully determine the nature and extent, if 

any, of the release or threatened release of 

hazardous substances, pollutants, or 

contaminants from the Stoughton City Landfill 

site, and 

o identify and evaluate alternatives for the 

appropriate extent, if any, of remedial 

action to prevent or mitigate the migration 

or release or threatened release of hazardous 

substances, pollutants, or contaminants from 

the site. 

In response to these objectives, the Stoughton City Landfill 

RI/FS will be conducted using a phased process. Data will be 

collected in several stages and as the site and adjacent area are 

better characterized, subsequent data collection efforts will be 

focused to fill any existing gaps in the data. In this way, the 

scope of the overall site characterization effort can be 

continually updated to minimize the collection of unnecessary 

data and maximize the data quality. 

Task 1 activities will take place during the initial phase of the 

RI. These activities will include ascertaining pertinent 

background data to identify potential migration pathways that 

will be studied in more detail during the site investigation 

phase ( Task 2) of the RI. In addition to gathering general 
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background information, limited field investigations are also 

proposed under Task 1 within the existing Landfill boundary and 

in the area just·south of it. These investigations include: (1) 

geophysical surveys to delineate disposal area limits and areas 

potentially characterized by· ground water contamination; ( 2) a 

soil gas investigation to evaluate the areal distribution of voes 

in the refuse, the near-surface soil, and in the ground water at 

the site, and (3) the installation of s~rface water staff gages 

and piezometers for the determination of ground water flow 

direction. ~'l'li~·m!!jX'e'$:Ul;'it:$%!1,t>'t'J!~,'1''.f1$""K,'i~i:ll/~i~i~•o:tl1Y:J:-!::,~'.'.~s"J~:w.;'l'l;·~:i,;1:t~:~~:c'proi;i,;·t~a5~a:·Q,q 

!tt~:~g~~~~rrax:~~9~~~~-p·f{~:~ri~r:io:E1~,f~v1~~wmmrP?.rra~11~o1fr~O%~:~~~~~t1:>n;~m~~ofr~1~rtt·aw){J~jt6~~~~@~:$~ffd'. 
IFS~n~~fijlij[cfl~~s1t:Ll!t~e.p;~:e:w~1~~~~~apg!;;pp~p3.:T~Iei~l:i!iqqarfJJ[Q;~~~Off$.~}~illrill~r;nti~\CQP1f PTx!rffi1§~e:~~~VWl!t)5 
~11e;;~~!i~~P~P·J~~~~-c;y.~~~!1~g:~ti;~;~ii;;tn~]1~j~l.~·~~i~8;n1jJ:1J:f:$;L~!~~~*fD:i3¥;~~cl!~R~Ji!f&![(a~·~:~~it:Q.~1;;:fl:~.Q~Ji~JjY{or~-;~~g~:arn1 
:(l'niht~%,~ITT§dJ.i:#:lf~:~1:'+:0Jis.Jfma~ill::i~+Jr¢+~M'Q~:i;~!;t;pe'1.·i:t-iffipJ/e'.m,$J1t~a:f£0fiyso:~:w:'.g~~s{:)11Y)SiCa'l\ 
ra.na:Z;PFW~~-o~~~r~~rg(s:1;1:1~§:G~x~YS:~:~~;bl-((,$;~g~-;~;1i;P.t:;;!~r~J:i~~!~~xli~:;:;~w1~;:~.PVe?$;t:1;9.~-t,~cg~::~~~~~ 
1Px;.±:or;::!:::rta;:illlfttfi~:i,:::~±ni;;'.f:Ca:t£9p;;(oJ:1rf..'l'1:a$}<f~w2~u~ 

The second phase of the RI (Task 2) will include more detailed 

site investigation acti~ities designed to characterize the site 

and its pot·ential hazard to· the public heal th and the 

environment. These studies will provide the additional data 

needed, for the development and evaluation of· remedial 

alternatives during the FS. The primary focus of initial site 

investigations will be a hydrogeological investigation. These 

investigations are designed to characterize contamination.on-site 
' and' evaluate the suspected primary contaminant migration route 

(ground water). As part of the hydrogeological inv~stigations, 

monitoring wells, water samples, water level measurements, in 

situ permeability tests and geotechnical testing of soil samples 
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will be used to characterize the hydrogeologic environment of the 

site. Hydrogeological investigations will .also first be focused 

within the initial investigative area and may be extended outside 

of this area following a review of Task 1 results and also the 

results of monitoring well sampling. Private water supply wells, 

which may be shown to be potentially at risk, will be sampled to 

evaluate the potential risk to public heal th and to provide 

additional off-site information regarding the potential extent of 

contamination. In addition, surface water and air investigations 

are proposed under Task 2. 

Additional RI/FS tasks are discussed below along with a brief 

description of them. 

Task 3 - Site Investigation Analysis 

Site investigation analysis will consist of a Quality Assurance 

and Data Sufficiency Evaluation for the RI to validate the 

sufficiency and quality of the supporting data for the 

Endangerment Assessment and Feasibility Studies. Concurrent with 

and subsequent to the data sufficiency review, a thorough 

analysis and summary of all site investigations and results will 

be prepared for presentation in the RI final report. 

Task 4 - Laboratory and Bench-Scale Studies 

During the development and initial screening of alternatives 

conducted as part of the RI, specific laboratory and bench-scale 

studies, or modeling may be identified as necessary to determine 

implementability, operability, reliability, and effectiveness of 
C 
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any particular alternative. The need for and scope of these 

studies will be discussed with the USEPA and WDNR during the 

progress of the RI to ensure that necessary data are available 

for conducting the FS. 

Task 5 - Remedial Investigation Report 

During the course of the RI, monthly progress reports will be 

submitted. At the conclusion of the RI, a draft RI report will 

be produced to summarize conclusions drawn from all investigative 

areas and levels. All technical memoranda submitted during the 

RI will be included as appendices to the RI report. 

Task 6 - Remedial Alternatives Screening 

Task 6 entails the development and preliminary screening of 

feasible technologies to remediate the site. An alternatives 

array document will be prepared and submitted to the USEPA and 

the WDNR for review. This document will contain a detailed 

description of the proposed remedial alternatives including the 

expected extent of remediation, contaminant levels, and the 

treatment methods. The results of this task will provide a basis 

for development of the standards of performance required by the 

USEPA and the WDNR. 

Task 7 - Remedial Alternatives Evaluation 

Three (3) subtasks will be necessary to complete the evaluation 

of remedial alternatives for the Stoughton City Landfill site. 

The initial subtask will be to provide an individualized 
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evaluation of each proposed alternative against the review 

criteria. Secondly, alternatives will be compared to develop a 

ranking for the criteria of effectiveness, implementability, and 

costs. Finally, at the conclusion of Task 7 and as a separate 

chapter in the FS final report, the preferred alternative or 

combination of alternatives will be discussed in detail with 

respect to all review criteria. In the case of combined 

alternatives, this section will present the rationale supporting 

the combination and discuss the interrelationship between the 

components of the combined remedy. 

Task 8 - Feasbility Study Report 

The FS report will summarize the findings of Task 6 and Task 7, 

and present a full and detailed description of the preferred 

remedy for the site. A final FS report will be prepared after 

discussions with the USEPA and the WDNR and at the conclusion of 

the public comment period. 
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The Stoughton City Landfill is located in the City of Stoughton, 

Dane County, Wisconsin and occupies portions of the Sl/2 of the 

NWl/4 and the SWl/4 of Section 4, T5N, RllE (see Figure 2-1). 

Although the original Landfill property occupied approximately 40 

acres, landfilling has occurred on only about 15 acres of the 

property. (See Figure 2-2). Since 1982, land exchanges between 

the City and an adjacent land owner have modified the original 

site boundary. (See Figure 2-2). Current ownership of adjacent 

land will be determined during the initial task of the RI. 

The City of Stoughton purchased the original site in July, 1952 

and then annexed it in September, 1952 after which landfill 

operations began. Between 1952 and 1972, the site was operated 

as an uncontrolled dumpsi te. During this time, refuse was 

usually burned and at times covered by dirt. In 1972, the site 

began to be operated as a State-licensed landfill. In 1978, 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 cap material borrowed from the northwest portion of 

the site and from agricultural areas, application of topsoil also 

derived from an agricultural area, and seeding. From 1978 to 

1982, only brick, rubble, etc. were accepted at the site while 

closure work was performed. The unit was officially closed in 

1982. 
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The Landfill was established for use by City residents (including 

commercial establishments, industrial operations, major 

industries as well as smaller-scale machine shops, 

autobody/repair operations, dry cleaners, and other maintenance 

facilities). Uniroyal Plastics ( formerly U.S. Rubber) disposed 

of liquid and solid waste from 1953 until late 1962. Most of 

these liquid wastes were disposed of by incinerating in the 

refuse burning areas; however, some were reported to have been 

dumped down boreholes drilled by a local firm which tested truck

mounted earth auger equipment on high ground within the west

central portion of the Landfill boundary. In 1962, the City 

contracted for the collection of garbage and rubbish from 

residences and commercial places of business, and this waste was 

reportedly disposed at a site other than the City-owned landfill. 

Large items of residential rubbish such as appliances, furniture, 

etc. were not picked up by the contractor but were carried to the 

Landfill by property owners. The City disposed of street refuse, 

trees, and grit from the wastewater treatment plant. 

On November 17, 1983 the WDNR sampled monitoring wells at the 

Stoughton City Landfill site. The results showed elevated levels 

of volatile organic compounds (voes) in two of the six wells. 

Subsequent testing by the City of Stoughton found additional voes 

during routine sampling of the ground water. The site was added 

to the USEPA National Priorities List (NPL) in June, 1986. 

The Stoughton City Landfill is currently an inactive facility. 

Vehicular access to the site is controlled by two gates that are 

locked at all times; however, security fencing is not in place 

around the site at this time. 
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The Stoughton City Landfill site is located in the · northeast 

portion of the City of Stoughton and borders apparent wetland 

areas east of the Yahara River ( Figure 2-1). Land surface 

elevation ranges from a high of about 900 feet above mean .sea 

level (AMSL) in the southwestern portion of the Landfill to about 

840 feet AMSL along the north border of the Landfill and in its 

central portion. An apparent wetland area in the east-central 

portion of the site -- bounded on the north, west, and south by 

higher ground -- was the primary area of waste disposal. The 

approximate north one quarter of the site also contained an area 

of lowland. Land exchanges since 1982 have modified the original 

property boundaries. 

Surficial deposits in the vicinity of the site include ice

contact stratified deposits and lacustrine plain sediments 

(Mickelson and McCartney, 1979). Ice-contact stratified deposits 

generally include significant sand and gravel deposits and 

landforms such as kames and eskers. These deposits occupy higher 

ground within the Landfill. Lacustrine plain or glacial-lake 

bottom sediments are generally comprised of fine-grained silt and 

clay with some sand present near former shorelines and stream 

inlets. These areas are often flat, poorly drained, and show 

evidence of peat accumulation. Lacustrine plain deposits occupy 

the east-central portion of the site, which was developed for 

primary waste disposal and the low-lying north portion of the 

site. Approximately 150 to 250 feet of unconsolidated glacial 

sediments are reported to overlie Cambrian sandstone bedrock in 

the vicinity of the site. 
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Surf ace water drainage features of the site are limited to 

drainage ditches along the south portion of the primary disposal 

area and along the north property boundary. The Yahara River 

!;;:1:'oW1$~]1:m:~::tt:om.!!:!!111w:n.;'o•)':::t:fi:g1a:~:;t;Wmm~1itt:o:m1mba~:ffe,tb.}w.~:§;'e\:lll!lll!:,':iE;tj;:immrn::e11:e:::mmm:v~,e ~ Ij~;t;y;!irnillLb f r :'t ne': 
· l~·~,gµgl'i~,PP."."""'p:.t;::g;y:,,,:~;J:,,,91).cif,j'.,l;,,,l)"''''"'':,:'-ci:IJa,:,,:,;:,J:J,ieii:,:."::,g~l}~:J;'.;a,.:n ... y;: in a souther 1 y 

direction towards the Rock River. ~iifi'.~!~ll@X::~,1:r~#.:~:0ijlR~Y'.~'.!!lw~f~+''.§W~!l''ffwf::f'ffJtj' 
~a.·pp:r:0·~·£m:~·,ee.:r:i,·,:·:·:·2·0p:::::~:::t•e'~•:e:':·:":~I::::::':~n;~;::::·:::J1!?::e,tnw:~·s•~::::··•:·:¢:orne:r.~·:·:;·c>-'£•.:::·:''tt:ne::~'.·"proi5erty 
\:a:·11·a,i:m:m:;~'s1m::mm~:·p'ca::t·~~a'IJ~Jm!:a'fiP::J";o.13<±•m·a:te:+v.i~:m:~,a,o;q11:m(ltt;F·e;'¢~#mm~:1~w·es::e:,mm,~·o';.l~i:~@;t.H'e'f':1uj1p·;:µu·?rY: 
:a~~$PO;'$;'#;::J:Willililll~J::~~'.a';~:~ Apparent wetlands exist adjacent to the east 

property boundary. 

I A total of six monitoring wells have been installed in and 
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adjacent to the Stoughton City Landfill. These monitoring wells . \ 

were installed in 1978 and were ~esignated wells SB-1 thru SB-6. 

Four of these wells (SB-1, SB-4, SB-5, and SB-6) were destroyed 

by landfill [c:l):011§'\ir'el operations and were replaced in 1982. Figure 

2-3 shows the location of these existing monitoring wells and 

Table 2-1 lists construction details reported for them. 

At least one of these wells, SB-6, is currently completed in 

landfill materials while others are screened in surficial sand, 

sand and gravel, or clay. Ground water flow direction within the 

upper surf icial sediments is uncertain based on review of 

available data. Both northwest and southeast flow direction have 

been indicated. 

Water supply for the City of Stou~hton is derived from wells 

located in the deeper Cambrian sandstone strata. The closest 

City well is located about 3,000 feet due west of the Landfill 
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Well 

SB-1 

SB-2 

SB-3 

SB-4 

SB-5 

SB-6 

TABLE 2-1 

STOUGHTON CITY LANDFILL 
REPORTED CONSTRUCTION DETAILS 

OF 
EXISTING MONITORING WELLS 

Total Screened 
Depth (ft.) Interval (ft.) 

12.5 7 - 12 

28.0 23 - 28 

20.0 15 - 20 

15.0 6 - 11 

14.0 5 - 10 

11.5 4 - 9 

Completion 
Material 

Sand 

Sand/Gravel 

Sand/Gravel 

Peat/Clay 

Sand 

Fill 

Notes: 

1) Data obtained from original boring logs prepared by 
Soils and Engineering Services, Inc. and Warzyn 
Engineering, Inc. 

2) Well SB-2 construction altered due to grading 
operations associated with landfill closure and also 
was reported to have been vandalized prior to the 
placement of security casing/locks. Other wells also 
may have been affected by vandalism. 
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across the Yahara River and is designated Well No. 3 (Figure 2-

1). This well penetrated a 75-foot - thick clay layer from 85 to 

160 feet below ground surface. When Franconia Sandstone was 

encountered at a depth of 210 feet, casing was installed in Well 

No. 3. The remainder of the well is an open hole to a total 

depth of 950 feet. 

2.3 Previous Site Investigations 

Since 1983, sampling operations have been conducted on monitoring 

wells at the Stoughton City Landfill for volatile organic 

compounds (voes) by the City, its contractors or the WDNR. 

Analyses have been performed by commercial laboratories or the 

Wisconsin State Laboratory of Hygiene. Table 2-2 summarizes data 

for the period November 1983 to November 1984 for the most 

frequently detected voes. Well SB-1 has shown the presence- of 

ethyl benzene, toluene and xylenes while Wells SB-2 and SB-3 have 

shown the presence of various chlorinated solvent compounds at 

low levels. In addition, tetrahydrofuran has been detected in 

Well SB-3 and dichlorodifluoromethane and trichlorofluoromethane 

have been qualitatively identified in samples from Wells SB-2 and 

SB-3. Toluene and tetrahydrofuran were detected in Well SB-4 on 

one occasion during the above period and 1,1-dichloroethene and 

tetrahydrofuran were measured once in Well SB-6. No voes were 

detected in Well SB-5 during the above period. The City of 

Stoughton is required by the WDNR to sample the site monitoring 

wells for limited physicochemical properties and inorganic 

parameters. Electrical conductivity data for November 1983 

indicate a range of conductivity of 578 umhos/cm (SB-5) to 2,310 

umhos/cm ( SB-6). Water level measurements taken during this 



- - - - - - - - - - - - - - -TABLE 2-2 

STOUGHTON CITY LANDFILL 
SUNNARY OF NOST FREQUEITLY DETECTED voes II GROUID WATER 

NOVEMBER 1983 - NOVEMBER 1984 

- - - -
Well SB-1 llel l SB-2 Uel l SB-3 

Para ■eter (ug/l) 

Ethyl Benzene 

Toluene 

Xylene 

Benzene 

1,1-Dichloroethane 

Tetrachloroethene 

1,2-trans·Dichloroethene 

Trichloroethene 

Tetrahydrofuran 

Notes: 

lo. of Ti ■es 

Detected 

3/4 

3/4 

4/4 

0/4 

0/4 

0/4 

0/4 

0/4 

0/4 

Concentration 
ilange 

ND - 1 , 4 0 0 

ND - 113 

3,400 - 12,200 

ND 

ND 

ND 

ND 

ND 

ND 

llo. of Ti ■es 

Detected 

0/4 

1/4 

0/4 

2/4 

4/4 

4/4 

2/4 

4/4 

1/4 

Concentration 
Range 

ND 

ND - 7.3 

ND 

ND - 4.5 

2.0 - 7.7 

ND - 26.0 

ND - 18.0 

7. 1 - 14. 0 

ND - 11. 3 

lo. of Ti ■es 

Detected 

0/4 

0/4 

0/4 

0/4 

1/4 

3/4 

1/4 

1/4 

3/4 

1) Data include those from a number of different laboratories; therefore, laboratory detection limits vary for 
particular sampling events. 

2) ND · Not detected during any one sampling event at the method detection limit of the analyzing laboratory. 

Concentration 
Range 

ND 

ND 

ND 

ND 

ND - 7.6 

ND - 5.3 

ND - 54 

ND - 8.7 

ND - 1,000 
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sampling event indicate a range of depth to ground water of 0.6 

I feet (SB-3) to 8.9 feet (SB-2). The water level in Well SB-3 has 

been measured above the land surface on other occasions. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The WDNR sampled ground water from Municipal Well No. 5 in April 

1982 and determined that "no synthetic industrial chemicals were 

detected in the well". In November 1983, the WDNR sampled the 

wells serving the City of Stoughton water system and found that 

none of the 45 voes that were analyzed were detected. In July 

1986 the WDNR again sampled ground water from Municipal Wells 3, 

4 and 5 for 45 voes and none were detected limit. 

The City of Stoughton collected a single surface water sample on 

September 22, 1984 from the Yahara River. No voes were detected 

in that sample. During October, 1985, WDNR conducted ambient air 

sampling by using Tenax sampling tubes. No detected voes were 

found in the ambient air samples. 

The potentially responsible parties (PRPs) recognize that these 

data may not have been collected or analyzed under currently 

rigorous protocols; therefore, the data must be further reviewed 

to evaluate them for quality and applicability. Furthermore, the 

sufficiency of the data may not be adequate to fully evaluate the 

actual or potential impact of the site on environmental 

receptors. Therefore, sample collection and analytical 

procedures for characterization of the above media will be 

reviewed during Task 1 to determine the utility and relevance of 

these results to the RI/FS. 
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2.4 Preliminary Conceptual Site Model 

A preliminary conceptual site model is presented in Figure 2-4 

and includes all known and suspected souices of contamination, 

potential routes of migration, and potential human and 

environmental receptors. Ground water users, and potentially 

surface water bodies, are anticipated to be the primary receptors 

of concern for contamination attributable to the Landfill proper 

or the suspected disposal of liquid waste down auger holes. 

However, other potential migration pathways such as air, will 

also be evaluated during the RI. The conceptual site model is 

poorly defined, primarily because of a lack of information on 

specific hazardous substances disposed at the site, ambiguous 

data pertaining to ground water flow direction, and a general 

lack of information· on other potential pathways and receptors. 

Because of this, potential contaminant migration routes and 

receptors will be reevaluated during Task 1 of the RI using both 

field and nonfield methods to ensure sufficient scope for 

subsequent phases of the RI. Task 1 field investigations will be 

conducted in a phased manner. Initially, these investigations 

will be focused within the current Landfill boundary and in the 

area just south which encompasses Well SB-1. After Task 1 field 

data within these areas have been evaluated, Task 1 field 

investigations may be extended outside of these areas. 

way, the collection of unnecessary data will be minimized. 

In this 
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The primary data uses for the Stoughton City Landfill will be for 

site characterization, risk assessment, and evaluation of 

alternatives; however, health and safety and engineering design 

of alternative uses are also anticipated. Under these data use 

categories, data of sufficient quality and quantity will be 

collected to provide an acceptable level of risk in remedial 

action decision making. Soil gas, soil, ground water, air, and 

surface water/sediment samples will be collected to determine 

the: 

o Presence/absence and types of volatile 

contaminants in the Landfill and auger hole 

disposal source areas and in the potential 

outdoor air pathway and the presence/absence 

and types of contaminants in the other 

potential pathways including ground water and 

surface water/sediment. 

0 

0 

0 

0 

Mechanism of contaminant release to the 

various pathways. 

Direction of transport pathway(s). 

Horizontal/vertical boundaries of source( s) 

and pathways of contamination. 

Routes of exposure and potential 

environmental and public health threats. 
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The overall Data Quality Objective ( DQO) is to collect high 

quality data in sufficient quantity to achieve the highest level 

of confidence and, therefore, the lowest level of uncertainty in 

remedial action decision making. The selection of both the 

sampling and the analytical approaches for the Stoughton City 

Landfill project was made to achieve this DQO as described in the 

following sections. 
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Field investigations will include geophysical surveys, a soil gas 

survey, preliminary evaluation of ground water flow direction, 

soil sampling, ground water monitoring, potentially private well 

sampling, air sampling, and surface water/sediment sampling. Of 

these investigations, the geophysical and soil gas surveys will 

be performed during Task 1 using a phased approach. Initially, 

Task 1 investigations will be focused within the current Landfill 

boundary and in the area just south which encompasses existing 

monitoring Well SB-1. After Task 1 data have been collected and 

evaluated, geophysical and soil gas surveys may be extended 

outside these areas. Task 2 investigations will also be 

conducted using a phased approach. For example, for ground 

water, additional monitoring wells may be added outside of the 

initial investigative area based on Task 1 results and/or the 

initial monitoring well sampling results. 

Where ascertainable, specific sampling locations associated with 

each field investigative technique are presented below along with 

the sampling frequency. Detailed procedures for sample 

collection for each media are presented in Section 6.0. Major 

equipment associated with sample collection are discussed in 

Appendix A . 

4.1 Geophysical Surveys 

Two survey techniques are proposed for the geophysical survey of 

the site. An Electromagnetic (EM) survey will be conducted along 

the grid pattern shown on Figure 4-1 utilizing an EM31-D. The 
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purpose of the EM survey is to map the disposal areas on site and 

to evaluate the perimeter of the mapped disposal areas for 

discrete ground water plumes. 

In support of and to complement the EM survey, an electrical 

resistivity survey will also be conducted across disposal 

boundaries as mapped using the EM and around the perimeter of the 

site. 

4.2 Soil Gas Investigation 

A soil gas investigation will be conducted to evaluate the type 

and areal distribution of volatile organic contamination at the 

Stoughton City Landfill site. Soil gas sampling permits the 

measurement of organic vapors that volatilize from contamination 

in the subsurface soil or ground water and are presen,t in the 

soil pores of the saturated zone. As a result of the 

quantitative analysis of specific volatile organic compounds, 

source areas, any zones of contaminated soil, and any potential 

ground water contaminant plume below the site can be determined 

and assessed. 

Soil gas sampling locations will be established on a 100-foot 

grid system within the Landfill proper and in the area near Well 

SB-1 and on a 200-foot grid system outside the Landfill 

boundaries to the north and east as shown in Figure 4-2. 

Additional samples may be secured as described in Section 6. 
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Table 4-1 summarizes the data collection effort for the soil gas 

investigation. A total of 102 field investigative samples are 

proposed along with a number of Quality Assurance/Quality Control 

(QA/QC) samples. The number and type of QA/QC samples were 

selected following the guidelines presented in Appendix C, Part 6 

of the USEPA DQO Guidance. 

4.3 Evaluation of Ground Water Flow Direction 

Ground water flow direction in the upper surficial deposits is 

uncertain based on a review of available data. Therefore, three 

to six piezometers will be installed to evaluate ground water 

flow direction and concomitantly the interrelationship of ground 

water and surface water within and adjacent to the Landfill. The 

number and actual location of piezometers and surface water staff 

gGlges will be determined following detailed review of site 

topographic surveys to establish current surface run-off patterns 

and the existing ground water elevation data. Final location of 

monitoring well clusters will be established based on these and 

other data generated during Task 1. 

4.4 Soil Sampling 

During the initial field investigation, soil sampling will be 

performed during the installation of the proposed six, two-well 

moni taring clusters. Soil samples from the shallow boring at 

each cluster will be screened in the field for trace gases 

(primarily volatile organics). The sample taken from above the 

water table from each boring exhibiting the highest concentration 

above background will be analyzed in a laboratory for the TCL 



- - -

Field 
Parameter 

HNu Reading 

Notes: (1) 

- - ---- .. 

laboratory 
Parameter 

Target voes and 
other analyzable 
VOCs(4) 

Investigative 
Samples(1) 

102 

- - - .. 
TABLE 4-1 

DATA COLLECTION SUMMARY 
SOIL GAS INVESTIGATION 

-

QA/QC Samples (2) 

Collocated 

11 

Field(3) 
Blanks 

11 

- -

Background 

0 

.. 

Matrix 
Total 

124 

.. 

Total number of investigative samples may increase depending upon HNu readings taken during soil gas 
investigation. 

(2) QA/QC samples are as defined in Appendix C, Part 6 of the USEPA DQO Guidance. 

(3) Field blanks will be obtained as described in Section 6.1. 

(4) Target voes are those detected most frequently during previous site investigations and include: xylene 
(total), ethyl benzene, toluene, trichloroethene, tetrachloroethene, 1,1-dichloroethane, tetrahydrofuran, 1,2-
dichloroethene (total), and dichlorodifluoromethane. Other analyzable voes are as defined in the Standard 
Operating Procedure for Soil Gas and Outdoor Air as presented in the QAPP). 

(5) Trip blanks will be collected and anlyzed at a fre9uency of one (1) per shipping container. 

.. .. 
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compounds and tetrahydrofuran, trichlorofluoromethane, and 

dichlorodifluoromethane. In addition, a soil sample will be 

collected from the screened interval from each monitoring well 

installed at the site, and that sample will be submitted to a 

geotechnical laboratory for grain-size distribution analysis. If 

a potential confining layer is encountered during monitoring well 

drilling, an undisturbed sample will be taken for a laboratory 

hydraulic conductivity analysis. Soil boring/monitoring well 

locations will be determined following review of data obtained 

during limited field investigations planned for Task 1. Borings 

will begin in areas of suspected low contamination and advance to 

areas of higher suspected contamination based on Task 1 results. 

Table 4-2 presents data collection summary information for soil 

samples, specific procedures are discussed in Section 6.2. 

4.5 Ground Water Monitoring 

As noted above, six, two-well monitoring clusters will be 

initially installed during the field investigation. At each 

cluster, a shallow well will be constructed within the water 

table, and a deeper well will be screened at a depth of 

approximately 70 to 80 feet below ground level. Prior to ground 

water sampling, each well will be purged a minimum of three (3) 

well volumes and until indicator parameters have stabilized, or 

to dryness depending upon recovery rates. One round of ground 

water samples will be collected and analyzed for the complete 

Target Compound List (TCL), other organics, an appropriate QA/QC 

samples as presented in Table 4-3. The location of the 

monitoring well clusters will be finalized based on results from 

Task 1. Hydrologic properties to be evaluated during this phase 



- - - - - - - - - - - - - - - - - -
TABLE 4-2 

DATA COLLECTION SUMMARY 
SOIL SAMPLING PERFORMED DURING MONITORING MELL INSTALLATION 

GAlQC Sa!!!l!les ,,2 
Laboratory Investigative Field Matrix 

Field Parameters Parameter Samples Replicates Blank Background l!!!!L 

HNu Screening Tcq22 Organics 
Lithologic Volatiles 6 0 2 9 
Description Base Neutrals 6 0 2 9 

Acid Extractables 6 0 2 9 
PCBs/Pesticides 6 0 2 9 
Other Organics (3) 6 0 2 9 

TCL lnorganics 
Metals 6 0 2 9 
Cyanide 6 0 2 9 

Geotechnical Anal~sis 
Particle Size Distribution 12 0 0 0 12 
Hydraulic Conductivity TBD 0 0 0 TBD 

(1) QA/QC samples are as defined in Appendix C, Part 6 of the USEPA DQO Gui•dance. The field blank is rinsate water from split-spoon 
sampler following decontamination. 

(2) Target Compound List. 

(3) Other organics include tetrahydrofuran, trichlorofluoromethane and dichlorodifluoromethane. 

(4) Analysis dependent upon encountering confining layer during drilling. 

(5) TBD - To be determined in the field depending upon the existence of _a confining layer. 

-



- - - - - - - - - - -
TABLE 4-3 

DATA COLLECTION SUMMARY 
GROUND WATER SAMPLING 

- - -

QA/QC Samples (1) 

Field Parameters 

pH 
Specific Conductance 

Temperature 

Laboratory 
Parameter 

TCL( 2) Organics 
Volatiles 
Base Neutrals 
Acid Extractables 
PCBs/Pesticides 
Other Organics (3) 

TCL I norgani cs 
Metals (Dissolved) 
Cyanide 

Investigative 
Samples 

10 
10 
10 
10 
10 

10 
10 

Replicates 

2 

2 

2 

2 

2 

2 

2 

(1) QA/QC samples are as defined in Appendix C, Part 6 of the USEPA DQO Guidance. 

(2) Target Compound List. 

Field 

~ 

2 

2 

2 

2 

2 

2 

2 

(3) Other organics include tetrahydrofuran, trichlorofluoromethane, and dichlorodifluoromethane. 

(4) Trip blanks will be collected and analyzed at a frequency of-one (1) per shipping container. 

" 

- -

Background 

2 

2 

2 

2 

2 

2 

2 

-

Matrix 
Total 

16 
16 
16 
16 
16 

16 
16 

- -
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of the sampling program include the measurement of static water 

levels and the measurement of hydraulic conductivity by 

performing slug tests in the completed moni taring wells. 

:D;~~·~f.:::g~~g;::;h':;:p):19~~·aµJ:'~$rntt1J[e.9£JW~lfw~te·p:r:•mmr+,~Y~);J::'i''.~[m~~'.§4;'.[m'.¢1\t:;~~:7ait:aJt~ff ygau.·i.i9: 
r99naucct;::i::v;:L.t.:y1i,1:::;€·~·$.-t:':tnsrn,:::~:t·e1~ttp·~·~:c:t:;1;:~ea·::::::$'n;imlis•e¢:~::i.aris)1:~~;;-:~s::.··2·::·•;~::;;:.afra1~~r.z:_s··~•.:3·i: 
it~si?e·c:f•~:v.¢~1y:•~rn 

4.6 Private Water Well Sampling 

Any private downgradient water wells from the site that may 

potentially be affected will be assessed for sampling. This 

sampling would occur after analytical results from the site 

moni taring wells are available and have been reviewed. Chosen 

wells would then be sampled and water analyzed for compounds 

attributable to the site. Standard Operating Procedures for the 

determination of these specific compounds will be submitted for 

USEPA/WDNR approval prior to initiation of private well sampling. 

4.7 Air Sampling 

The potential release of contaminants to air at the site will be 

monitored as part of the RI. Three downwind sampling locations 

will be established on the perimeter of the property based on 

readings obtained from portable wind direction/wind speed 

instrumentation. Two background sampling locations will be 

established upwind of the site. Table 4-4 summarizes data 

collection associated with air sampling. 



- - - -

Laboratory 
Parameters 

-

Analyzable VOCs(2) 

- - - - - -
TABLE 4-4 

DATA COLLECTION SUMMARY 
AIR SAMPLING 

- -

QA/QC Samples (1) 

Investigative 
Samples 

3 

Collocated Background 

2 

(1) QA/QC samples are as defined in Appendix C, Part 6 of the OQO Guidance. 

-

Matrix 
Total 

6 

-

(2) Analyzable voes are those that may be analyzed for using the soil gas and air Standard Operating 
Procedure outlined in Appendix A of the QAPP. 

(3) Trip blanks will be collected and analyzed at a frequency of one (1) per shipping container. 

- - - -
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4.8 Surface Water/Sediment Sampling 

Surface water/sediment sampling locations will be established 

after reviewing the results of ground water sampling on site. 

1g·:r;:e.:~,,£m':i11ri1~'.;:Y;Jii111~:m§:1:,;~:;'a'ee:\~:1t~1w:a.~•~,;;Y:;:¢•e&~lt($n:t:1:1i~1,:1'.$i:trop:i:'::J:ti9',l11il!ill:!:1d<S:a.1::•±:8H~•;11
::
1:,••·w:r11•:::::::•:·'be1 

Lfq~·v~·~'~•;~·g::•:t,:tli'gj~Jli['.t:ij~:~mm::;e.ecoii'~¢•a;r;1:::::•itf~:mpt.&I\,9µt,trn::ii;t:p]~!p,eJ~1J'p~ep:arga,'.t;··fo.i'iowi·11g. 

:F.~],~e>~Pli~Ef9t:!'i::1::•p~::i:ii~,~;~~1J::1::l;lJ'IB1:t~fc:tl~~p;.t~~:§:~l · Potent i a 11 y impacted are as 

include the Yahara River and apparent wetlands adjacent to the 

site. The number of sampling locations is not determined at this 

time and as noted, will be dependent upon the results of the 

ground water investigation. However, it .is anticipated that at 

least one sample will be collected from the Yahara River and also 

from the apparent wetland area adjacent to the site. Background 

samples will also be taken from each of these locations. Surface 

water will be analyzed in the field for pH, specific conductance, 

and temperature, and both surface water and sediment sam~les will 

be analyzed for TCL compounds detected in the ground water (for 

metals, total metal concentration will be determined). In 

addition, surface water and sediment may be analyzed for 

tetrahydrofuran, trichlorofluoromethane and 

dichlorodifluoromethane if these compounds are detected in 

adjacent ground water. 
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5.0 SAMPLE DESIGNATION 

A sample numbering system has been developed for the Stoughton 

City Landfill project. Each sample will be designated to include 

the following sequential information: 

o Name of Site - Stoughton City Landfill (SCL). 

o Sample or Well No. - Sample designations as 

follows with appropriate numbers, as 

necessary: Field Blank (FB), Field Replicate 

(FR), Trip Blank (TB), and Background ( B). 

Other samples/wells as designated in field. 

0 

0 

Sampling Round. 

Sample Matrix-Soil Gas (SG), Soil(S), Ground 

water ( GW), Surface Water (SW), Sediment 

(SD), and Air (A). 

For example, for a monitoring well designated MWl in the first 

round of ground water sampling, the sampling number would be as 

follows: SCL-MWl-1-GW. 

All field samples will be identified with sample identification 

labels consisting of gummed paper labels that include the above 

sample number and the following additional information: 
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Name of collector. 

Affiliation of collector. 

Day and time of collection. 

Analysis request. 

o analysis code 
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Further information on sample identification and chain-of-custody 

documentation is presented in the accompanying Data Management 

Plan. 
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Detailed procedures for sample collection are presented below 

along with a general description of the proposed sampling 

equipment. Detailed information pertaining to major equipment 

operation, maintenance, and calibration is presented in Appendix 

A. 

6.1 Geophysical Surveys 

Two geophysical survey techniques will be utilized in Task 1 of 

the Stoughton City Landfill RI. These include electromagnetic 

(EM) and electrical resistivity surveys. The EM survey provides 

a means of measuring the electrical conductivity of subsurface 

soil, rock, and ground water. Electrical conductivity is a 

function of the type of soil and rock, its porosity, its 
' 

permeability, and the fluid composition and saturation. In most 

cases, the conductivity of the pore fluids will be responsible 

for the measurement. Accordingly, the EM method applies to both 

the assessment of natural hydrogeologic conditions and to mapping 

of many types of contaminant plumes, either conductive or 

nonconductive (resistive). The mapping of a plume will usually 

define the local ground water flow direction of contaminants. 

Electrical resistivity surveys provide information about the 

subsurface distribution of the ground resistivity. The 

information can be used to infer ground water quality and 

lithologic and geologic information. Both horizontal (profiling) 

and vertical (sounding) changes in ground resistivity can be 

mapped by resistivity surveys.· Among other things, both of these 

techniques can lead to the definition of a contaminant plume. 
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Therefore, data resulting from the application of both these 

techniques will be used to guide the location of monitoring wells 

to be installed as part of the site investigation. 

EM surveys will be conducted along transect lines which are 50-

feet apart and are coincident with the grid system established 

during the detailed site survey. The Geonics EM31-D will be 

utilized for the EM survey of the Stoughton City Landfill site 

( Appendix A-1). The operator will traverse each transect 

recording only for EM conductivity at 25-foot intervals along 

each transect. Data will be recorded on the geophysical 

measurement field data form which is presented in the Data 

Management Plan which accompanies this document. Once the 

EM31-D instrument has been turned on and checked for proper 

operations in accordance with the manufacturers' specifications, 

three (3) pre-set station locations will be occupied and readings 

will be recorded. The operator will then proceed to occupy 

stations along each transect. The same pre-set, three ( 3) 

stations will be occupied once every hour, each day of the 

survey. Data at the three base stations will also be recorded on 

the geophysical measurement form. Repeated occupation of the 

three, pre-set stations will enable an assessment of instrument 

drift during the course of the survey. 

Electrical resistivity surveys will be conducted across disposal 

boundaries as mapped using the EM31-D and outside of these areas 

within the initial investigative area. The survey will consist 

of vertical electrical soundings to assist in the identification 

of subsurface li thologies, in addition to profiling to support 

the EM surveys. 
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Sounding techniques are somewhat analogous to drilling. The 

results of a sounding consist of a vertical profile of uni ts 

which are defined by their resistivity characteristics, similar 

to the lithologic profile developed from drilling data. Sounding 

will be conducted by incrementally increasing spacing between 

electrodes (the "A" - spacing), while maintaining a fixed 

electrode array centered about a fixed point. As the II A 11 
-

spacing increases, the depth of electrical sounding increases. 

Existing geologic data, if available, will be used to determine 

maximum electrode spacing during resistivity soundings. A 

maximum electrode spacing of 3 or more times the depth of 

interest is necessary to assure that sufficient data have been 

obtained. The apparent resistivity values will be plotted in the 

field as the survey progresses so that it can be determined 

whether the layers of interest have been reached. This procedure 

will also help identify anomalous resistivity readings. Sounding 

data will be plotted on log-log paper and will also be used for 

the determination of the constant spacings to be used for 

subsequent profiling. A Bison Instruments, Inc., Model 2365 

Offset Sounding System will be used as an accessory to the Model 

2350 Earth Resistivity Meter for acquisition of sounding data 

(Appendix A-1). 

Lateral variations of the vertical-electric profile across the 

site are defined by profiling techniques. Profiling, or 

constant-spacing surveys, require a careful selection of the 11 A 11
-

spacing, which is the fixed electrode separation. Selection of 

the 11 A"-spacing will be based upon the results of the resistivity 

soundings as previously noted. The Wenner array will be used for 
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profiling surveys. An array will be_ set up and measurements 

taken. Then, the whole electrode array will be moved along the 

survey line without changing the electrode spacing. This process 

will be repeated until the entire area of interest is covered. 

At least two different electrode spacings will be used throughout 

the profiling survey in order to distinguish between shallow and 

deep effects. Profiling data will be plotted on standard graph 

paper. A Bison Instruments, Inc. Model 2350B Earth Resistivity 

Meter will be used for profiling (Appendix A-1). 

6.2 Soil Gas Investigation 

The soil gas procedure requires driving a perforated stainless 

steel probe into the soil and pulling a known quantity of soil 

vapor through a Teflon tube sampling train connected to activated 

Carbon s amp 1 ing tu bei§,:nt'J[::1illmmml5¢];:lSf~j::~~qX\i•:¢'aj;pq'fj:~J\\\\§'~@p)J'i'i)g;·•i~:(uo~'s~:•:r/v[i l' 1!:fooe 
!§;a111p1:JSa,:~m•:&,namm~;~n·~·+¥~e~::•1m[a$!lii~~)1,~·$;c'r~•:0·$;tfwwtfilJ]tAt>TY~na1)~~m~A1m::tqf;~1~ttn,ei:,'~1$·amt>Jfng 
~n4~~A'.p:a+•'i.s'.:ii'~:0:j:g,:i:::~n::~~~~wg,§;•i.,:tWWl!;,;J.;j~g~\~f.:m::::Qµji':t;;,,t~&:;:m~$:$~;~'.qg,§:i•~:·,P,f9j_••~9,~i'ii:,•~,,l:;S'h•·t1 The 

sampling train is designed to accommodate an HNu photoionization 

detector to enable field_ measurement of the trace gas (primarily 

volatile organics) concentrations in the soil gas. A schematic 

diagram of the soil gas sampling train is shown on Figure 6-1. 

The detailed sampling procedure is as follows: 

1. A perforated stainless steel probe is driven 

into the soil to a minimum depth of 18 

inches. Within the Landfill proper, a pilot 

hole will be hand augered through the 

Landfill cover material prior to driving the 

probe. 
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A gas tight Teflon tubing arrangement is 

attached to the soil gas probe. 

The Teflon tubing is connected to a flow 

meter/sampling pump system. The sampling 

train is initially purged for five minutes at 

a flow rate of two liters per minute, which 

results in a purged volume in excess of five 

times the volume of the soil gas sampling 

train. 

Following completion of the presample purge, 

the shut-off valve is closed. The ends of 

two (2) activated carbon tubes are broken to 

provide an opening at least one-half the 

internal diameter of the tube ( 2mm) . The 

smaller section of one charcoal tube will be 

used as a backup and wil 1 be positioned 

nearest the flow meter. Next, the other 

activated carbon tube is placed between the 

shut-off valve and the previously emplaced 

tube. The shut-off valve is then opened, and 

soil vapor is pulled through the activated 

carbon tubes at a flow rate of 0.2 liters per 

minute for a total of 50 minutes ( sample 

volume= 10 liters). Upon completion of the 

sample interval, the shut-off valve is closed 

and the activated charcoal tubes are removed. 

The charcoal tubes will be immediately capped 

Page: 6-5 
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with the supplied plastic caps. The backup 

tube will be labelled the secondary tube and 

the other the primary tube. 

then be placed in a cooler. 

The tubes will 

The sampling 

train is then repurged for one minute and the 

shut-off valve is closed again. 

An HNu photoionization detector is attached 

to the sampling train immediately downstream 

of the shut off valve. Next, the valve is 

opened, and the photoionization meter is read 

for trace gas concentration, primarily 

volatile organic in nature. The use, 

maintenance, and calibration of the HNu PI-

101 is presented in Section 15. 2 of the 

Compendium . [$.J~'S:t7P5!£]mg:ey~·:*ITs;;p~;}:Ji~fl[7m~.Q~inPJ£rml'Yffi 

l~'ee:gn'q;~}t:rnim~'~:;~1'£1il The procedures for operation 

of the instrument as contained therein will 

be followed as part of the RI. 

Page: 6-6 

Decontamination activities will be carried out within the 

contamination reduction zone in a specially constructed 

decontamination area. A decontamination pad will be constructed 

by forming a sand berm around a small excavated area and placing 

a thick wall, plastic liner over the entire bermed area. The pad 

will be pitched to one end to allow the drainage and accumulation 

of decontamination waters that will be subsequently removed with 

a wet vacuum or a positive ~isplacement pump and placed in 55-

gallon drums. All decontamination wastewater generated during 
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the RI will be stored in a secure area and disposed of as 

outlined in Section 3.2 of the Compendium (Control of Fieldwork

Generated Contaminated Material). i~li·~:r:;::lltl1s)3'q;u:i;''~;:i1:1!::::'a.r~:~:;::::1/'for:ff 'cfrum 
1~.J:.¢.·;:::~·s:·g11::~':m::w:;i;l!+:::~::::1:m:::::.§§::1:1:r:1m:§:~:'~:+n}~;girnrn:m:•12·p:::1;,p;:m1m::1rn:!:.'.91'1:::rn111,t.t:t.~m::i:lm:·iih:q:•t..:i·:~,t•!:2n·:•:•i:::',◊••t•:,;.•·•::•·,.si·_1,: __ t•e-, 
::~:'9'.'.~;:~::y•;t::'~:::!Jl~!\$!i\1~iill The f o 11 owing procedures w i 11 be used to 

decontaminate soil gas sampling equipment prior to any sampling 

and between sampling events: 

1. 

2. 

3. 

4. 

5. 

The perforated stainless steel probe tip will 

be disconnected and steam cleaned to remove 

any residual contaminated soil. 

The perforated probe tip will then be rinsed 

with detergent followed by distilled water 

and placed in a clean area to dry for 

approximately 15 minutes. 

The Teflon tubing arrangement will be 

disconnected from the remaining probe section 

and purged with nitrogen to remove any 

residual soil vapor. 

The remaining probe section will be steam 

cleaned. 

The probe will be reassembled using Teflon 

pipe tape to ensure gas tight seals on al 1 

connections. 
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The entire soil gas sampling train will be 

reassembled and purged with nitrogen to 

remove any residual soil vapor. 

Collocated samples will be taken at side-by-side locations within 

the soil gas investigation area. This will be accomplished by 

driving two stainless steel probes approximately one foot apart 

and simultaneously conducting the aforementioned soil gas 

sampling procedures. Collocated sampling will be distributed 

over the soil gas investigation area. Field blanks will be 

obtained by drawing ambient air from upwind, off-site areas 

through the decontaminated sampling train and collecting those 

samples on a carbon tube. Trip blanks will comprise unbroken 

activated carbon tubes that are kept with the investigative 

samples throughout the sampling event. These unbroken tubes will 

then be :O~o.J%:e~!~ capped, and packaged for shipment with the other 

fl'nv.~$';€'3:g~1:.£y~i samples and sent for analysis. There will be two 

trip blanks included in each sampie shipping container. 

6.3 Evaluation of Ground Water Flow Direction 

Three to six piezometers will be installed along with an 

appropriate number of surface water staff gages to evaluate 

shallow ground water flow direction within and adjacent to the 

site. 
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Piezometers will be installed using the following procedures: 

0 

0 

0 

0 

0 

A borehole will be advanced using a nominal 

three - inch I . D . ho 11 ow s·t em auger 

approximately five (5) feet below the water 

table. 

The piezometer screen will be one-inch PVC 

with· 0. 010 inch manufactured slot openings. 

The screen will be five feet in length and a 

PVC plug will be fitted into the bottom of 

the piezometer before installation. The 

piezometer screen and riser will be installed 

in the boring prior to removal of the augers. 

The annular space around the piezometer 

screen will be backfilled with rounded, well

sorted silica sand to one foot above the top 

of the screen. 

Approximately two feet of compressed 

bentoni te pellets will be placed above the 

sand pack to seal the annular space around 

the casing. The pellets will be hydrated 

with clean water. 

The remaining space above the bentonite seal 

will be filled with a cement-bentonite grout. 
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The piezometer will be fitted with a vented 

cap. 

A reference point will be established on the 

piezometer from which water level 

measurements will be taken. The reference 

Page: 6-10 

point elevation will be established by a 

survey taken with respect to US Datum mean 

sea level elevation to an accuracy of 0. 01 

feet. 

Vertical staff gages will consist of commercially available, 

porcelain-enameled iron sections. These sections will be fixed 

to a backing board which will be securely seated into the 

underlying material. A reference point will be established on 

the gage and surveyed with respect to US Datum. 

6.4 Soil Sampling 

Soil above the water table in the shallow monitoring well boring 

will be logged using the Unified Soil Classification System 

(USCS) and sampled with a two-inch diameter split spoon sampler. 

Sample retrieval will be enhanced by fitting a spring retainer to 

the split spoon sampler. The sampler will be capable of 

obtaining a minimum sample of two feet in length. The Standard 

Penetration Test (SPT) blow counts will be recorded for each six

inch interval, and the "n" count will be the sum of the blows for 

the second and third intervals. Samples will be logged prior to 

being removed from the sampler. Composite soil samples will be 

removed from the soil sampler in two foot intervals and placed in 
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both headspace and sampling jars. H~adspace jars will consist of 

clean, one-pint or one-quart Mason jars. These jars will be 

filled about 1/4 full, sealed, shaken and allowed to equilibrate 

for approximately 10 minutes, at which time the concentration of 

organic vapors in the headspace above the soil. sample will be 

measured using an HNu photoionization meter. The sampling jars 

will be filled prior to placement of the soil in the headspace 

jar. The two-foot composite soil sample above the water table, 

exhibiting the highest concentration of org·anic vapor above 

background will be selected for laboratory analysis of TCL 

compounds • ~'.riN:@:i~n'e1i!i[~y~·ij.'1;;mm~~lj~::em:illli~l:i,gz:,~:::~:':-!fai.:~r.og:]jin·a:,J;'g"'a'e~:2n'f::;:'c:{f ~3o'fg afiic' 

rs;ampJJ~&J;;;m:ao,ov~»mr~cen~jij;i~:w~1:&r:~s;:;,;x;a;o+'.e::1~:i1$1;q;::::1,~oe'•:rn:~~:$·e;~:e;c:~erarnm~o•~l~~+¥itiorircsE½ 
fafl·~,1y.si~i$;;:;p;,::;::',f:C~mm:c:paip§µ9'c:1·s,~.';'~ 

One replicate sample will be collected as part of the soil 

investigation. Background samples will be collected at two 

sampling intervals above the water table off the site and also 

upgradient, once the upgradient direction is determined. j 

Drilling augers will be steam cleaned and rinsed with detergent 

and distilled water between each boring and split spoon samplers 

will be similarly treated between each sample. 

6.5 Ground Water Monitoring 

This section details standard procedures and includes the design 

and installation of six, two-well moni taring clusters, ground 

water sampling, and field hydraulic conductivity testing. 

Additional monitoring wells may be installed outside the initial 
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investigative area based on the review of Task 1 data and/or the 

initial well sampling results. 

6.5.1 Monitoring Well Design and Installation 

Two wells will be installed at each of the anticipated six 

monitoring well locations within the initial investigative area. 

One well will be installed in the water table, and the other will 

be completed at a depth of approximately 70 to 80 feet below 

ground surface. The shallow well will be screened in the upper 

10 feet of the saturated zone, with the top of the screen 

positioned approximately 2 feet above the water table. The deep 

well will also have a screened interval of 10 feet. If during 

the drilling program a potential aquitard/aquiclude is located, 

drilling procedures for the deeper wells will be modified by 

setting and cementing steel casing into the aq4i tard/aquiclude 

and continuing the borehole through the casing, to prevent 

possible interaction between separate aquifers. In that 

instance, the deeper well will be finished in the uppermost 

portion of the lower aquifer. The details of a typical 

monitoring well cluster are shown schematically in Figure 6-2. 

Mani taring wells will be constructed to comply with applicable 

federal, state, and local regulations concerning ground water 

monitoring of hazardous waste management sites. 
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The following procedures will be used to install the monitoring 

well clusters: 

o Wells will be advanced using a nominal six

inch I.D. hollow stem auger (nominal 10-inch 

borehole) to total depth. 

o Soil above the water table in the shallow 

water table wells will be logged using the 

uses and sampled with a two-inch diameter 

split spoon sampler as discussed in Section 

6.2. Split spoon samples of the soil below 

the water table in the shallow, water table 

well and in the deeper monitoring well will 

be taken and logged every five feet. 

0 

0 

A single soil sample will be collected from 

the screened interval portion of each 

moni taring well installed at the site by 

using the split spoon sampler with a spring 

retainer attachment. This sample will be 

analyzed for particle size distribution using 

ASTM Method D 422. 

In the event that a potential confining layer 

is encountered during monitor well drilling, 

an undisturbed sample will be taken for 

laboratory measurement of hydraulic 

conductivity using a falling head 

pez::meameter . 
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The well casing t±:o@mm~~p'e\lfm:ii:)~);)p'ej5[!'f::i;i\:w.~:J.'l:;\ will be 

constructed with two-inch I. D. f 1 ush joint, 

Type 304 stainless steel pipe. The well 

casing in the lower well will also have a 10-

foot riser pipe above the screen of stainless 

steel. The remaining riser pipe. will consist 

of 2-inch I.D. low carbon steel. 

The well screen will be two-inch stainless 

steel with a No. 10 (0.010 inch) manufactured 

slot openings. The well screen will be ten 

feet in length, and a stainless steel plug 

will be fitted into the bottom of the screen 

before installation. The well screen and 

riser will be installed in the boring prior 

to removal of the augers. 

The annular space around the screen will be 

backfilled with washed, rounded, well-sorted 

silica sand to two feet above the top of the 

screen. The sand will be free of silt and of 

an appropriate size for the well screen slot 

opening. 

A minimum of two feet of compressed bentonite 

pellets will be placed above the sand pack to 

seal the annular space around the casing. 

Above the water table, emplaced bentoni te 

will be hydrated with clean water. 
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o The remaining space above the bentonite seal 

will be filled with a cement-bentonite grout 

placed with a tremie pipe. The grout seal 

shall be prepared of an approximate mixture 

of one bag of Portland cement, five pounds of 

bentonite powder, and ten gallons of water. 

o The steel riser pipes will be fitted with a 

vented cap. 

o A four-inch diameter protective steel casing 

with hinged locking steel cover will be 

cemented in place to a depth of 2. 5 feet 

below the ground surface. The cement will be 

sloped away from the casing to promote 

drainage away from the well. 

o Al 1 equipment used in construction of the 

well will be decontaminated prior to 

ini ti at ion of well construction. Drilling 

augers will be steam cleaned and rinsed with 

detergent followed by distilled water between 

each boring. 

Following installation, moni taring wells will be developed no 

sooner than 24 hours following the grouting of the wells. Each 

well will be developed by surging and pumping until at least 

three well volumes have been removed and consistent values of pH, 

conductivity and temperature have been obtained. Equipment used 
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in well development may include surge blocks, bailers, or pumps. 

Ground water removed during well development will be collected, 

stored in containers and handled as appropriate (Section 3.2 of 

the Compendium) based on results of chemica1 analysis. 

6.5.2 Ground Water Sampling 

One round of ground water samples will be collected from each 

well. The procedure for sampling the wells is outlined below. 

6.5.2.1 Water Level Measurement 

Static water levels will be measured and recorded at each 

sampling episode and on a monthly basis during field 

investigations. The water level surface will be measured prior 

to well development and sampling using a Solinst water level 

meter. Before lowering the probe in the well, the batteries will 

be checked by pressing the test button on the instrument for this 

purpose. The probe will be slowly lowered into the well until 

contact with the water surface is indicated. The probe will be 

withdrawn just above the water surface and a second reading will 

be taken prior to withdrawing the electric tape from the well. 

The reading will be recorded on the Ground Water Sampling Form as 

presented in the Data Management Plan. 

Each well will have a reference point, indicated on the well 

casing, from which water level measurements will be taken. The 

reference point elevation on the well will be established by a 

survey with respect to US Datum mean sea level elevation to an 

accuracy of 0.01 feet for computation of ground water elevation. 
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6.5.2.2 Well Depth Measurement 

The total depth of the well will be measured and recorded prior 

to well development and sampling. A weight tied to a rope of 

cotton cord will be used to tag the bottom of the well and the 

length of cord used will be measured to establish well depth. 

6.5.2.3 Well Evacuation 

Standing water in the wells will be removed prior to sampling by 

purging three ( 3) well volumes from each well and until 

stabilization of temperature, pH and specific conductance is 

achieved. If the well goes dry before three well volumes have 

been removed, samples will be taken as soon as the well recovers. 

The calculation of well volume will be calculated as follows: 

o Measure well casing inside diameter . 

o Determine the static water level below the measuring 

point. 

o Determine the total depth of the well from the 

measuring point. 

o Calculate the number of linear feet of static water 

(total depth of the well minus the static water level). 
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0 Calculate the static volume in gallons .. 

;v:9,l.:µ~·e;:;:;:::;::;;::o::w'.~o:;o,;:;:::;:;:M,p':.t~ume::x;;:;:::,t·$:::;:;::::;;;:;·9:a:r·cu·r·?·t·~'ti;:::l::;·1."x1~:9'?t~·qns·,::·:··a,;s::•.•···•:····::::~ 
... . .. . ..... 

Dedicated Teflon bailers will be used for purging the wells. 

Purged water will be placed in containers for subsequent handling 

based upon results of chemical analysis. Bailers, ropes, pumps 

and all equipment shall be decontaminated prior to insertion into 

the well. 

6.5.2.4 Sample Withdrawal 

During sample withdrawal, special care will be taken to avoid 

physically altering or chemically contaminating samples. 

Sampling will be performed with bottom filling Teflon bailers . 

Ground water pH, specific conductance, and temperature will be 

determined in the field on secured samples and field filtration 

will be performed for TCL metal parameters lI2:;J:li[i!ii:§:fgg]511:@:fii~['(~:r: 
t$ahip:l'~$~~i~!T:~i~·i;·$~@P.~:~§;•·:·:·w~::i.):~, ••••• ~9~::•:i:';¢,O.+'JJ;¢.R'ii:~:dm~•···+h:~•i,:Pfi;~·:w··:~o:1:t:t'.ow,i:ng:7:i;::q.:ro~?ft,~:] 

t?.i ~'.f.:!$.P~iilil;:!{;g•~~~~:~'~;~!i!l::[g~:§"!~'rr:i::c::.§1 
Pl :o·~n~~m11:•1;;sro·~-~¾:$1·li:e:mm:§~s·~-n::J:1:¢:·§1 
s1 :(;Q~~:v~:!;l~i 
:a:1 ~i'c·,p::i::·f•imi:o':a'"$':~,i·:·~·:::i·,fi•e':µ·,:e··r''a'''lJ'i::1:1::::mta·n··a,mm::m:·a·c•:±'"di:i1imm1'e'.Jc:tt::i;j''a::C:~•~:·a:·,:,·,r:~:1 

!p:;r;g'~p'~'q'§:! 
21 !~:¢~t§''0g·~,$~:!·q:J;·q.~:·~1 
:§: 1t.cu11im::m:~:1:'a:1·:s;·1 
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Samples for TCL • metal and cyanide analysis will be l=>te!i.'a.r~4;, 
preserved, :a'n'a:1:m\ifs'.Jio'r,1e'.8! as listed in Table 7-1. One ( 1) replicate 

sample will be obtained for every·ten (10) ground water samples 

collected. · 
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6.5.3 Hydraulic Conductivity Testing 

Field slug tests will be conducted following well development and 

initial ground water sampling in order to estimate the hydraulic 

conductivity of tpe water bearing strata. The slug test will be 

either the falling head or rising head test, or both, depending 

upon field hydraulic head conditions at the time of testing. 

Testing procedures are outlined below: 

1. The pretest static water level in the well 

will be measured. 

2. 

3. 

A pressure transducer will be inserted below 

the static water level, sufficiently deep to 

avoid contact with the slug upon insertion. 

A slug (calibrated cylinder of known volume) 

will be inserted into the well below the 

static water level. For the falling head 

test, water level readings will commence 

immediately following slug insertion. For 

the rising head test, the water level will be 

allowed to return to the original static 

level at which time the slug will be 
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withdrawn and water level readings will 

commence. 

4. water level readings will be taken with the 

pressure transducer at the following time 

intervals: 0.2 seconds from Oto 2 seconds, 

1 second from 2 to 20 seconds, 5 seconds from 

20 to 120 seconds, 0.5 minutes from 2 to 10 

minutes, and 2 minutes from 10 to 100 

minutes. 

5. Results will be plotted in the field to 

determine if the data are sufficient and 

reliable to enable computation of hydraulic 

conductivity. 

6.6 Private Water Well Sampling 

A survey of ground water utilization in the vicinity of the 

Stoughton City Landfill site will be conducted during Task 1 of 

the RI. Area ground water flow patterns and private well 

construction details will be evaluated to select suitable private 

wells to be sampled, if necessary. Standard operating procedures 

for the determination of these specific compounds will be 

submitted for USEPA/WDNR approval prior to initiation of private 

well sampling. 
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The following procedures will be used to obtain samples 

private wells: 

o If possible, the sample will be collected 

from an outdoor spigot. 

o Water will be allowed to run through the tap 

for fifteen minutes to purge the water 

distribution system. 

o Samples will be collected directly in the 

appropriate sample containers. 

0 

0 

0 

Samples will be preserved according to 

procedures outlined in Section 7. 0 with the 

exception that TCL metal samples will not be 

filtered prior to preservation. 

An additional sample will be collected to 

obtain field readings for pH, specific 

conductance, and temperature. 

One ( 1) replicate and one ( 1) blank sample 

will be collected during the private water 

well sampling program.~ 

from 
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The potential release of contaminants to the air at the Stoughton 

City Landfill site will be moni tared as part of the RI by 

employing representative, gaseous air sampling to detect volatile 

organic compounds. Weathertronics, Inc. wind direction/wind 

speed instrumentation will be mounted atop a 10-foot portable 

tower and used to effectively locate two upwind and three 

downwind sampling locations. If shifts in wind direction occur, 

samplers will then be relocated. At each sampling location, air 

will be drawn through two (2) activated charcoal tubes located in 

series, as described for soil gas sampling li~:§i:~:£~!~:e:nil!ii:::P:::~:::i:J,:1, for a 
period of eight hours using a Gilian Model HFS 113A high-low flow 

personal sampling pump. A flow rate of approximately 21 cc/min 

will be set on the pump to achieve the 10 liter sample volume of 

air. Upon removal of any organic contaminants from the charcoal 

tubes, the extract will be analyzed for target and analyzable 

voes as described in Appendix A of the QAPP. 

6.8 Surface Water/Sediment Sampling 

Surface water run-off or ground water discharge may potentially 

impact adjacent surface water bodies including apparent wetlands 

and the Yahara River. The number and location of surface 

water/sediment samples is indeterminate at this time and is 

dependent upon the results of field investigations conducted 

under Task 1 and the results of Task 2 hydrogeologic 

investigations. 
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It is anticipated that samples will be collected near the shore 

of the Yahara River and just inside the apparent wetlands. 

Surface water samples will be collected by submerging the sample 

container. The container mouth will be positioned so that it 

faces upstream, while the sampling personnel are standing 

downstream so as not to stir up any sediment to contaminate the 

sample. Sediment samples near shore will be collected using a 

stainless steel trowel. The trowel will be decontaminated prior 

to and between sampling locations. 

Collocated, field blank and trip blank samples will be taken for 

surface water but only collocated samples will be taken for 

sediment. Background samples, both upstream in the Yahara River 

and in the apparent wetland area, will be also taken. The 

collocated sample will be collected at essentially the same time 

and from the same surface water sampling point. The surface 

water trip blank will be prepared prior to the sampling event and 

kept with the investigative samples throughout the sampling 

event. 

C 
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The required sample containers, preservation methods, maximum 

holding times, and filling instructions for each sample type are 

summarized on Table 7-1. Notations of which laboratory will be 

performing the analysis of the collected samples are also 

indicated on Table 7-1. Sample bottles, provided by CompuChem 

Laboratories, will be prepared using procedures required by the 

Contract Laboratory Program (CLP). Sample bottles, provided by 

Pace Laboratories, for the analysis of tetrahydrofuran, 

trichlorofluoromethane, and dichlorodifluoromethane will be 

prepared using procedures appropriate for the analyzation of 

these parameters using nonstandard methods. Sample containers 

for soil gas and air samp·ling are commercially available 

cartridges containing activated carbon. Table 7-1 also lists 

handling procedures appropriate for these samples. Detailed 

information concerning the sample preservation - and 

procedures are contained in the accompanying documents: 

Assurance Project Plan and Data Management Plan. 

custody 

Quality 

Waste generated on site will be properly handled and disposed of 

to prevent contamination of clean areas and to comply with 

existing regulations ( Section 3. 2 of the Compendium). If soil 

encountered during borehole drilling is suspected to be hazardous 

because of abnormal discoloration, odor or air monitoring levels, 

the soil cuttings will be containerized in a new, unused drum. 

Similarly, materials generated during decontamination procedures, 

including washwater and soil materials, will be disposed in 



.. .. -

Soil Gas Parameters(1) 

Target and Analyzable 
Volatile Organics 

Ground Water/Surface Water 
Parameters(2) 

TCL Volatile Organics 

TCL Base Neutral Organics 
and Acid Extractable 
Organics 

PCBs/Pesticides 

TCL Metals (3) 

Cyanides 

Other Volatile 
Organics (1,4) 

- .. -----
TABLE 7-1 

SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

Container 

Activated Carbon 
Cartridge 

2 x 40 ml Glass Vials 
with Teflon-lined septum 

3 x 1 liter amber glass 
bo~tles with Teflon-lined 
cap 

2 x 1 liter amber glass 
bottles with Teflon-lined 
cap 

2 x 500 ml Polyethylene 
bottle 

1 x 1 liter glass bottle 
with Teflon-lined cap 

2 x 40 ml Glass Vials 
with Teflon-lined septum 

Preservation 

Cool 4°c 

Cool 4°c 

Cool 4°c 

Cool 4°c 

0.45 u Filtration 
Ground Water -
Field Filtered 
Surface Water -
Unfiltered 
HNo3 to pH<2 
Cool 4°c 

NaOH to pH>12 
Cool 4°c 

Cool 4°c 

MaXillUII 
Holding 
Time 

14 days 

7 days 

7 days 

6 months 

24 hours 

14 days 

.. .. -

Filling Instructions 

Cap cartridge ends 

Zero headspace, no air bubbles 

Fill to neck of bottle 

Fill to neck of bottle 

Fill to neck of bottle 

Fill to neck of bottle 

Zero headspace, no air bubbles 



.. .. - - .. .. - .. - .. ... .. 
TABLE 7-1 (continued) 

SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

Soil/Sediment Parameters(2) Container 

TCL Volatile Organics 2 x 4 oz wide-mouth glass 
jars with Teflon-lined cap 

TCL Base Neutral Organics 
and Acid Extractable 
Organics 

PCBs/Pesticides 

TCL Metals (3) 

Cyanides 

Air Parameters(1> 

Analyzable Volatile 
Organics 

1 x 1 liter, wide-mouth 
amber glass jar with Teflon
I ined cap 

From semivolatile Organic 
Container 

1 x 1 liter, wide-mouth 
amber glass jar with Teflon
Ii ned Ii d 

From TCL Metals Container 

Activated Carbon Cartridge 

Preservation 

Cool 4°c 

Cool 4°c 

Cool 4°c 

Cool 4°c 

Cool 4°c 

Cool 4°c 

Maximum 
Holding 
Time 

10 days 

10 days 

10 days 

6 months 

14 days 

.. 

Note: All samples will be shipped by overnight carrier to their final laboratory destination under custody. 

(1) Soil gas, air and other volatile organic parameters to be analyzed by Pace Laboratories. 

- .. .. 

Filling Instructions 

Zero headspace, pack tightly 

At least 3/4 full 

At least 3/4 full 

At least 3/4 full 

At least 3/4 full 

Cap cartridge ends 

(2) Ground water, surface water, and soil/sediment parameters to be analyzed by CompuChem Laboratories, excluding other volatile 
organics. 

(3) Maximum holding time for mercury of 26 days. 

(4) Other volatile organics include tetrahydrofuran, trichlorofluoromethane, and dichlorodifluoromethane. 

-
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drums. Composite samples will be collected from drum materials 

and tested by the Toxic Characteristic Leaching Procedure (TCLP) 

to determine if the cuttings should be disposed of as a hazardous 

waste. 
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APPENDIX A-1 

GEOPHYSICAL SURVEYS 

The Geonics Model EM31-D conductivity meter is proposed for use 

in conducting electromagnetic (EM) surveys at the Stoughton City 

Landfill site. Portions of the operating manual for the EM-31-D 

instrument which pertain to operation, instrument calibration, 

and survey technique are attached. These instructions and 

procedures will be followed during the course of the RI. Also, 

summary information for the Bison Instruments, Inc. Model 2350B 

Earth Resistivity Meter and the Model 2365 Offset Sounding System 

Resistivity Accessory are attached. These summary sheets discuss 

the applications, features, and specifications for these 

instruments. Both of these instruments will be operated in 

accordance with the respective operation manuals which will be 

reviewed prior to the initiation of the RI. 
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CEONICS Ll/\11TED 
17,:5 r,1c\•e1side Dr. Unit 8 Mi~sissJuga, Onta110 Canada L5T 1C5 

Tel. (416) 676-9580 
Telex 06-968688 
Cables: Geonics 

OPERATI~G MA~UAL 

for 

EM31-D 

~ON-CO~TACTI!'\G 

TERRAIN CO!'\DUCTIVITY ~IETER 

Revised June 1984. 
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~lcasured Qu:intitics 

Primary Field Source 

Sensor 

Intercoil Spacing 

- Operating Frequency 

Power Supply 

Conductivity Ranges 

Measurement Precision 

Measurement Accuracy 

Xoise Level 

Operator Controls 

Analog Output 

Dimensions 

l\'e ight 

L _________ -------·-

-····----------

E/.131-lJ Sl'ECIFICATIOI\S 

(1) Apparent conductivity of the 
ground in millimhos per meter 

(2) Inphase component of the induced 
magnetic field 

Sclf-cont3incd dipole tr~nsmitter 

Self-contained dipole receive~ 

3.66 meters 

9.3 kHz 

8 disposable alkaline 'C' cells 
(approx. 20 hrs life continuous use) 

3, 10, 30, 100, 300, 1000 mmhos/meter 

± 2% of full scale 

±Stat 20 millimhos per meter 

<0.1 millimhos per meter 

•~fode Switch 
•Conductivity Range Switch 
•Phasing Potentiometer 
•Coarse Inphase Compensation 
•Fine Inphasc Compensation 

Connector on H131-D for dual channel 
analog recording of ground 
conductivity and inphase component 

Boom 4.0 meters extendeJ 
1.4 meters stored 

Console · 24 x 20 ~ 18 cm 
Shipping Crate: 155 x 42 x 28 cm 

Instrument Weight: 9 kgm 
Shipping Weight: 23 kgm 

I 

I - . - -·---·· -- -·-· --- ··-·-··- ·---·-··------ ---------- -----·-·-.J 
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M,\\U,\L Pa gc 1 

I ~TRODUCT IO!-~ 

Measurement of ground resistivity is one of the oldest 

geophysital techniques. Table 1, taken directly from 

Heiland*, lists typical values of resistivity for 

a variety of geological materials (pages 4-7). The 

values given are in ohm-centimeters and must be divided 

by one hundred to give ohm-meters. 

It will be observed that in most cases the actual 

resistivity itself is not diagnostic and a knowledge of 

the way in ,,·hich the resistivity varies laterally and 

with depth is of great importance, since this permits 

us to "see" features as a result of their shape rather 

than their act~al resistivity values. There is thus a 

requirement for instrumentation which permits the rapid 

and accurate measurement of terrain resistivity. Since 

the E~l31 does not require electrical contac;t with the 

ground it fulfills this objective. 

The b a s i c p r i n c i p 1 e o f ope r ~1 t i o 11 o r t he DI~ 1 i s s i III p 1 e . 

With reference to Fig. 1 a transmitter coil located at 

one end of the instrument in<luces circular e<lJy current 

loops in the earth. Un<ler certain conditions fulfilled 

in the design of the E~31 the magnitude of any one of 

these current loops is directly proportional to the 

terrain conductivity in the vicinity of that loop. Each 

one of the current loops generates a magnetic field 

which is proportional to the value of the current flow.ing 

within that loop. A part of the magnetic field from 

each loop is intercepted by the receiver coil and results 

* Heilcind, C.A. Geophysical Exploration. liafner 

Publishing Co., New York 1968 

l ______________ _ 
__J 
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T -TRANSMITTER COILI 

R - RECEIVER COIL 

Fig. 1 INDUCED CURRENT FLOW IN GROUND 

1. INTRODUCTION (cont'd) 

in an output voltage which is therefore also linearly 

related to the terrain conductivity. 

This instrument is calibrated'to read the correct con
ductivity when the earth is uniform. In the event that 
the earth is layered, with each layer of different con
ductivity, the instrument will read an intermediate 
value as discussed•in more detail in Section 5.2. 

The unit of conductivity used is the millimho per meter. 
To obtain resistivity in ohm-meters the instrument 
reading is divided into 1000 - i.e., a reading of four 
millimhos per meter divided into 1000 gives two hundreJ 
and fifty ohm-meters. 

I 

I 

I 
j 
' --- ----- - - _______________________________ __J 
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MA\UAL Page 3 

Theoretic:-il calculations show, :is will be quickly evident 

to the operator, that the reading obtained is essentially 
independent of the orient~tion of the instru~ent witl1 res

pect to the earth. There is, hoh·ever, a sraall dependence 
on the height above the ground; lifting the instrument 

from the surface of a uniform etirth to the normal opera
ting height of about one meter results in a reduction in 

the reading of 12%. The calibration has been adjusted at 
the factory so that the instrument reads correctly over a 
uniform half-space when worn as shown in the data sheet. 
If the earth is layered, raising the in~trunent from the 
surface of the earth to the ~ormal operating positfon can 

result in a reading which stays constant or even increases 

slightly with height. In general, readings made with 
the instrument at hip height will be sufficiently 

accurate, but. for maximum accuracy the instrument can be 

laid on the ground as discussed jn Section 5.2. 

There are two components of the induced magnetic field 

measured by the EM31. The first is the quadrature-phase 
component which gives the ground conductivity measurement 
as described. The second is the inphase component used 
primarly in the E-M31 for calibration purposes. The 

inphase component how~ver is significantly more sensitive 
to large metallic objects and hence very useful when 
looking for buried metal drums. Although this component 

has been available in the standard EM31 by operating in 
the cpmpensntion mo<le (Section 2.2), both components are 

now available in the E~31-D from an :rnalog output connector 
when coupled to a dual channel recorder. 

L ___ _ 
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1
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TABLE 1B 

RESISTIYITIE.9 OF COl'i3OLIDATED Sl::DIMEr-;TS11 

-·-
hntrnOA• Ru1rn'l"1TT •• o■w-cw 

Koc& LoCAUTT o .... Fa ■ q. It\• 
TO• 

~ ~1 ~1~1~'~ -- ,_ 
Shalt, and Slalu 
Chn t l110001,a Cent. de south Hub- 50 2--1.4 

ahl\lc (Dov.) Illiooie bcrt 
Shnlc ck glacial " " 50 5 

drih 
N one■uch ah ale Houghton Holch- 10-lii 1.8 

Co., Mich. kiu, 
tt. al. 

Shn.lo W. HAncook, 
Mich. 

Honnoy 60 l 

Slat.e Lee, 0 cu 
Joyce, 
d.: 
Doyer 

Clay ("·cL) Jugo11lavi11 Locho- D.C. 2.1 
berg 
« 
Stern I Grioneld argil- NI aec. 23, Erd-· dip 32• 16 

lite T32N R20W, mann 
Flathead I 
Co., Mon-

llOi 
1. 7 

tana 
U to fOj IU 

strati- -20: I.I 
fica- 1301 1.0 
lion 

1101 .L to 8.1 
strike !201 7.4 

1401 1.1 
Grinntld argil- " II dip 32• 16 

lile (Water's 
1s1 1.3 

Edge) u to 1.4 
strike 301 8.C 

101 
8.2 
7.7 

Argillitc (Mia- Bec. 'l:1, T32N II dip31• 16 
101 11oul11 group); R20\V, Flot- 1.4 

pre-Cambrian, head Co., ,20! u 
thin-bedded, Montanll .L to 1301 u 
platy argillite; a trike 140, 1.4 
resembles 50· 1.5 
Grinneld 

Conglomerate, 
1.1 

Grt:at conglom- Eagle Harbor, Uotch- 10-15 
er11te outcrop Mich. kiaa, 

I 
tt. al. 

Calumet& Hecla Michigan . Rooney 60 2 u 
conglomerates 

Sanditone 
En.stern &11nd- Michigan If,otch- 10-15 3.5-1.~ 

atone ki11s, 
d al. 

Eulcrn 1111nd- u 

&lone 
Rooney 16 4 .3 

Muachclkalk a,. Lorraine Schlum- 16 7 
(Trin.saic) bc-rger I Sancblone (Ter- Coal Creek Erd- dip - 16 

1101 
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Crial,le; ex- Montana 0 301 6.7 
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thin beds of I I Ii 1,ni t.e 
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TABLE lB cont'd 

RESIBTIVITIES OF CONSOLIDATED SEDIMENTS 

hn'UT104• 
Rutn1Tr:-T 1• ODM<X 

noes Loc,uJTI' Ota. raaca. •• Toa 
10' 10•100 IOI IC)• JOO --- - - - -- -

Armorican 118, Norm1Lndy Schlum- 1 
compact Sili- berger 
ceoua-Ordovi-
cian 

Fcrruginoua Switz:erland Koc- " 11nndetone nige-
(Jurnsdic) berger 

Limtllor.e 
Muecl1clkalk la. Lorraine Schlum- 16 6 

(Triae3ic) berger! 
Limestone with Algeria " 1.2-

lenses of • hematito 
Muschclkalk Lorraine " 16 1.8 

oolitic la. (Tri-
assic) 

Limestone .Mississippian Poldini 3-4 
(Missouri) 

Siyeh Is., hard SW cor. sec. 5 ErJ- di;, 54• 16 
homogencou11, T29N' R18\V mann 10 6.8-1.4 
dark bluieh- Flathead II to 201 1.5 
gray, 11iliceou11 Co., Mon- 11trilc11 30, 1.4 
magnesium ts.na .L to 10! 3.6 
111.; pre-Camb. 11trike 20' 5.4 

301 7.9 
6.6 

' 
501 6.9 

6.1 

I 8.1 

Page (1 



I 
I 
I 
I 
I 
I 
I 
I 
I-
I 
I 
I· ,. 
I 
I 
I 
I 
I 
I 

TABLE IC 

RESISTIVITIES OF UKCONSOLIDATED FORMATIONS (MOSTLY 
QUARTERNARY) 

FoaM4no• l.oe4Ll"TI' hr1'&n104Nla •• ra ■ Q. 
!Ru,rn•nT •• o ■ M<II 

10' 10' ~I~~;~ -
Marl, 

Marl « gyp1um Germany Schlum• 16 3- 1.2 
berger 

Mn.rl-&. gypsum Algeria " 16 1-3 
J11rni11y marls Lorraine .. 16 ~ I Mnrle II Geoffroy I 

i 
Clav I 

Clay• with Mg ult.a Australia Rooney 16 11-2 
Clay (wet) Palestioo Lochnberg D.C. '~ -c 
Boulder cla.y (DO Montana Erdmann 10 2.1 

gravel) 20 2.3 
Marine clay Ontario Hc:wkina 3.6 
Dry clay Now Jersey Feldman -CO me,• 5.1 
Wet clay II II II 8 
Boulder clay (wet) Montana Erdma.nn 20 1.1 

.Alluvium and Sill 
Alluvium (moiat.) Monta.na II 10 2.3 
Silt. (dry) II II 5 2.0 

10 1.3 
20 1.4 

Gla.cial out.-w&11h Waabini;ton II 10 1.3 
(dry) (11te.te) 

" " II II 10 1.6 
II " II " 10 2.1 

Fluvio glacial till II II 20 8.4 
(wet) 40 5.7 

60 4.9 
100 3.9 

Glacial Connecticut ~onardon 5 
River gravel (wet.) Monta.na Erdmann 10 1.2 

" II Cl Cl II JO 1.4 
Yellow rh·er e&.nd Sundberg I. 7 

(3.3% moisture) 

f8.3 Yellow river e&.nd Cl 

(0.86% moisture) 
Stream gravel (wei) Montana Erdmann 10 3.3 

15 3.3 
20 3.2 

River gravel (wet) Colorado Cl 10 4.8 
10 I 6.5 
IOI I 4.S 

8.9 

t ••• • ~ • IOI -,.am, 
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OPERATI~G JNSTRUCTIOSS 

The EM31 can be usec.l both to me;.isure the electrical 

conductivity of the ground and to detect buried 

metal objects~ Section 2.1 describes the procedure 

for measuring ground conductivity and section 2.2 

for buried metal detection. 

Ground Conductivity Measurements 

Initial Set-up Procedure 

Using the identifying l_abe 1 s on the tubes se lee t 

the transmitter coil tube, align it with respect 

to the main tube, insert it and fix it with the clamp. 

Check the battery condition, plus and minus, by 

setting the Mode switch (MODE SELECTOR SWITCH) to the 

OPER position and the Range switch to the +Band -B 

positions respectively. If the needle reads inside 

the BATT mark on the meter, batteries are in good 

condition, otherwise replace the batteries with a fresh 

set of C size alkaline batteries. 

Check the zero reading by setting the Mode switch 

to the OPER position and the Range switch to the 

least sensitive position 1,000 mmhos/meter (this 

minimizes any external noise interference while 

checking the zero position). If a zero adjustment 

is required adjust the DC ZERO CONTROL located 

under the front panel to obtain a zero reading. 

To do this the battery pack must be removed to gain 

access to the controls. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

I 
1· 

I 
I 
I 
I 
I 
I 

I 
! 
i 
i . , 

..-------------- -·- -·------- -·--- ·--·----

E~1.31 Page 10 

d) Align :incl connect the receiver coil tube to the main 

frame t11bc. The instrument is now re::idy to procccJ 
with the function.il checks. 

2. 1. 2 Equipment Functional Checks 

The Range switch shoul<l be set at 30 millimhos/metcr 

position for all the following tests. (If the , 
reading is off scale, i.e., greater than 30 millimhos/ 
meter, sec note.) 

a) Set the Mode switch to the CO~P position and adjust 

the meter reading to· zero using the COARSE and FINE 

COMPE~SATION controls. 

b) To check the phasing of the instrument set the ~1ode 

switch to the PHASE position. Note the meter reading 
and rotate the COARSE control one step clockwise. 
If the meter reading remained the same, the phasing 
is already correct; return the COARSE control to its 

original position (one step couhter clockwise) and 
no further adjustment is necessary. 

If there was a difference in the meter readings 

taken before and after the COARSE control was 
rotated one step clockwise then a phase adjustment 
is required. With the COARSE control in its original 
position adjust the PHASE potentiom_eter about 1/4 turn 
clockwise an<l note the new meter reading. Rotate 

the COARSE control one step clockwise, take a reading, 

and return the COARSE control to its original position. 

If the difference in meter readings has decreased, repeat 
the procedure using a further clockwise adjustment, 
until rotating the COARSE control the one step 
clockwise produces no change in the meter reading . 

.___ _________ ----- ---·----- ·------- ----



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1· 
I 
I 
I 
I 
I 
I 
I 

I 

I 

~------------- -----· - ------------------------, 
1 

D131 

NOTE: 

~IA~UAL Puge 11 

If, on the other hand, the difference in meter 

readings was increased, the PHASE potentiometer 
should be rotated in a counter clockwise direction 
instead and the procedure described above ~epeated_ 

until there is no change in the meter rei<lings. 
Always remember to set the COARSE control back to 
its original position. This can be confirmed by 

setting the Mode switch in the COMP position and 

checking that the meter reads zero. If it doc~ not 
read zero, repeat steps (a) and (b). 

c) To check the sensitivity of the instrument,· set the :-lode 

switch to the cm1p position and rotate the COARSE control 
clockwise one step. The meter should read between 75% 

and 85% (22 to 26 millimhos/meter) of full scale 
deflection (inside black mark). It is unlikely that 

the sensitivity of the instrument will vary, however 
it may be useful.to record the actual meter reading 

for comparison at a later date. 

Return the COARSE switch to its original position and 

the EM31 is now ready to make ground conductivity 
measurements. 

When conducting the functional tests over ground 

of higher conductivity than 30 millimhos/meter, the 
Range switch should be set at the appropriate ·1evel. 

At whatever level the Range switch is in, the reading 
tiken in (c) should still be between 22 and 26 millimhos/ 
meter. 

I 

:· 

L ________ _ --------- - - -- - _____ ___, 
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Oper:iting Procedure 

1,·car.ing the instrument h'.ith the shoulc.kr ~--tr:1p 

:!<ljustcJ so th;1t the instrument rests comfortably 

on the hip as shown, switch the Mode switch to the 

OPER position an<l rotate the Range switch so that 

the meter reads in the upper two thirds of the scale. 

the full scale deflection is now indicated by the 

Range switch and the instrument is reading the 

terrain conductivity directly in millimhos per meter. 

b) The EM31 can be operated continuously while moving 
' 

from one measurement station to the next however, 

the instrument hns a time constnnt of about one 

second for which the operntor shoulJ a<ljust his 

walking speed to obtain greatest accurncy. 

Alternatively, to extend battery life the instrument 

can be switched on at each measurement station. when 

not using a recorder. The operator will notice that 

the type of integrator used results inn slight initin1 

overshoot of the needle nt turn on. This is normal, 

and t h n t :1 t l e a s t two s e c on d s s ho u 1 d b c 3 1 1 o \\. c d a ft c r 

L__ turn_ on-before -t~e_m_e:s~•:em~-n~:-~~ake~---
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lluric<l Metal Detection 

Set-up and Operatirig Ptocedure 

The i npha sc component of the nwgne tic field 
is significantly more sensitive to large metallic 
objects than the quadrature-phase component used for 

ground conductivity measurements. 

The inphase component is readily measured with the 

EM31 by simply taking 'the reading with the Mode 

switch in the COMP position rather than in the 

OPER position. 

It is recommended that the 30 mmho/m range be used 

since it usually gives adequate sensitivity, however 

more or less sensitive positions of the Range switch 
may also be used. 

To carry out a survey me:1suring the inpJwsc component 

set the Mode switch t0 the cmtP position and adjust 
the COARSE 311d FIND compensation controls so that 

a meter deflection of about 20% of full scale deflection 

is obtained. (The procedure· of ·adjusting to 20% of 
the full scale deflection rather than to zero is only 
a convenience to allow for negative readings on the 

meter and under certain conditions a possible change 
in the reference level. For example, a sudden jar to 
the instrument can result in a small positive or negative 

change in the inphase reference level). 

The survey is then carried out exactly as if the 

conductivity were being measured. 

L _______ _ ------ --···--------- -- ------------
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cJ This lack of a true :era reference should not 

cause any serious problems since when using the inph~sc 

component one is usually only looking for buried metallic 

objects. 

These will be easily recognizable by relatively 

locali::ctl meter deflections occuring either singly or 

I Notes (1): 

in a series o[ responses depending on the number of 

buried objects, their spacing and depth of burial. 

The 20% offset should only be used when the inphasc 

component only is being measured continuously. If 

3. 

' 

both conductivity (quadrature phase) and inph;1sc 

measurC'mcnts arc hcinp. made at each station the 

procedure described in 2. 1. 2 (a) should be used so 

that accurate ground conductivity measurements are 

ohtaincd. If negative inphase measurements arc obtaincJ 

one should check the inphasc reference level and/or 

the area for hurie<l mct:1llic objects ·or utilities. 

(2J Similarly \\'hen the Jual channel recorder is being usC'J 

there should be no zero offset as describC'd in 2.2.1 

(b) and the meter reading set to zero using the COARSE 

and FIXE controls as described in 2.1.2 (a). 

A zero offset for negative inphase readings can ho~cvcr 

be allowed for on the recorder by setting the zero 

position of the pen at some arbitrary positive value 

when calibrating the recorder. 

ISSTRUMENT CALIBRATION 

Prior to shipping, the instrument is calibrated in the 

factory to rend properly. If necessary, calibration 

procedures arc easily carried out as described below. 

IMPORT,\:-.:T The most critical adjustment is the QF 

(quadrature fine) potentiometer which has been 

precisely a<ljusted at the factory. 

L _____ ----- . 
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Before any adjustments arc m::ide it is strongly 

recommended that the instrument first be set up at 

:i fixed height over n known loc::ition an<l the groun<l 

conduct i v i t y c n re r u 1 1 y not c d . I f th i s ,:.Ill j us t m c n t 

is misaligned the instrument will have to be 

recalibrated over groun<l of known conductivity. 

Xull Calibration 

The zeio setting of the EM31 can be readily set by 

following the procedure described in section 2.1.1 

( C) • 

Absolute Calibration 

Absolute instrument calibration 1s easily achieved if 

an area of ground is available of kno\,'n and constant 

conductivity' down to" the depth of penetration of the 

instrument. The-procedure is simple; the instrument 

is located over the known area ~t the usual operating 

height (approximately lrn) and the QF compensation 

control is adjusted until the meter reads the correct 

terrain conductivity. If the ground conductivity 

is high the graph of Fig. 3 must be used to correctly 

set the instrument reading. 

It is wise to maintain such an area as a cnlibration 

check area even if the variation of the conductivity 

with depth at that area is not accurately known. 

This is useful for cross checking with future 
measurements. 

Note: 

The QF and NULL controls arc loc:itcd under the 

front panel. Battery pack should be removed to have 
access. 

I 

I 
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SURVEY TECHNIQUE 

Surveyir.g with the EM31 is straightforward. As pointed 

out in a previous section, measurements nay be made 

either continuously or on a station-by-station basis. 

In either case it is always recommended, as for any 

other geophysical survey, that survey lines and measure

ment stations be carefully laid out, and the survey 

performed in a systematic fashion with the resulting data 

accurately plotted for each measurement station. The 

most common survey error is to have the survey lir.es too 

short, in which case they do not extend suffici~ntly far 

off the supp?sedly a?omalous region to permit the opera

tor to estabiish the background values of terrain conduc

tivity. 

The EM31 yields good spatial resolution and measurement 

stations should be ten meters apart if the maximum reso

lution is to be employed. In many cases this spacing 

will be smaller than necessary, and twenty or perhaps 

forty meters will be adequate. The decision as to the 

correct spacing will be based on a knowledge of the 

lateral dimensions of the anticipated resistivity anomaly. 

To ensure the correct spacing it is useful, at the start 

of the survey, to continuously observe the conductivity 

values that are encountered as the operator moves down 

the survey line. 

The resolution in.conductivity of the EM31 is also high, 

with changes of 5% being quickly perceived. This instru

ment is capable of giving an extremely precise survey 

with information on small variations in the terrain 

conductivity. 
(1 
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SURVEY TECHNIQUE (cont'd) 

It was seen in Section 1 that current flow within the 

earth consists of a series of concentric circles, assuming 

that the conductivity is laterally uniform. Therefore 

in the case of a uniform half-spac_e, rotation of the 

instrument in a horizontal plane about the transmitter 

coil as a pivot will produce no change in the meter 

reading. Conversely, any change in the reading as this 

procedure is carried out is an indication of lateral 

inhomogeneities in conductivity. It is simpler and usu

ally sufficiently accurate for the operator to rotate 

the instrument through 90° using himself as pivot at 

each measurement station. Thus if the lines are in a 

north-south direction the operator would normally walk 

along the line with the instrument pointing in a north

south direction; at each measurement station he can also 

take a reading with the instrument pointing east-~est 

to check that this is essentially the same as the north

south reading. In the event that this reading is signi

ficantly different it may be worthwhile for the operator 

to then rotate the instrument to the points where the 

conductivity reading is both a maximum and a minimum, 

and to record both values. The average value can then 

be used for the data reduction. 

The EM31 is somewhat sensitive to underground conductors 

such as large pipes, etc. These are usually easily 

recognized by the large meter fluctuations which occur 

within a short distance, as shown in Fig. 2. In an 

actual survey, since the.negative-going peak is often 

off-scale, it is not possible to use it to locate the 

pipe; finding the point half way between the two positive-

. _________ _. 
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SURVEY TECHNIQUE (cont'd) 

going peaks approximately performs the same task. It 

is then possible to accurately determine the location 

and strike direction (azimuth) of the conductor axis 

as follows: the approximate location is determined as 

above, and a traverse is then made over the conductor 

with the EM31 pointing in the approximate direction 

of the conductor axis. The meter reading will now be 

a positive maximum when the instrument is both directly 

over the conductor and pointing accurately along the 

conductor axis. 

The instrument is relatively unaffected by fences, over

head power lines, and other nearby metallic objects. 

In order to determine whether the reading is influenced 

by such structures the operator should rotate the instru

ment to check for changes in reading, becoming suspicious 

if a maximum oi minimum occurs when the instrument points 

either perpendicular or parallel to the structure. Before 

recording the measurement the operator should move away 

from the structure until no evidence of lateral inhomo

geneity is seen when the instrument is rotated. 

It should be remembered that the EM31 is an electromag

netic tool and care should be taken near obvious conduc

tors until the operator has satisfied himself as to 

their possible affect. In every case this is determined 

by rotating the instrument and determining whether there 

is a maximum and minimum which appears to be realted to 

the structure. If a structure is giving such an effect 

it is not advisable to take the average value of the two 

readings as an indicator of the terrain conductivity. 
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4. SURVEY TECHNIQUE (cont'd) 

In general the conductivity readir.gs obtained with the 

EM31 will vary smoothly from one region to another. In 

some cases however, as for example where a well defined 

vertical contact separates a poor conductor from a very 

good conductor, edge effects may be seen in which the 

readings vary rapidly with position and are no longer a 

good indicator of the terrain conductivity. Edge effects 

may also occur where a very good conductor (a few ohm

meters or less) has dimensions of the order of the inter

coil spacing, and again the indicated readings may not 

accurately reflect the true terrain conductivity. In 

any circumstance where the apparent conductivity varies 

significantly in a distance which is short compared with 

the intercoil spacing the possible presence of edge ef

fects or local subsurface conductors must be considered. 

Finally, particularly during mid-summer·afternoons, 

electrical static (electromagnetic radiation from local 

or distant thunderstorms) may cause the meter readings 

to become noisy. This is usually evidenced by sudden 

flicks of the meter needle, however in very severe cases 

the meter may simply wander about an average reading. 

Should this occur it is recommended that measurements 

cease until the "spherics? are over, usually later in 

the afternoon. Similarly, noisy readings may also be 

noted when making measurements near large power lin~s. 

-------------------------------------
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BISON MODEL 23508 SPECIFICATIONS 

EARTH RESISTIVITY METER 
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The Bison Model 23508 Earth Resistivity Meter and System is designed for ex
tended shallow depth earth exploration, pollution monitoring, and archaeological 
problems. Exploration projects include the location of ground water aquifers, 
gravel or rock deposits, ore bodies, topographic highs or lows on a bedrock sur
face, areas of weathered bedrock on an otherwise solid rock surface; or determin
ing the variations in depth of subsurface conditions, for example, soil layer overly
ing gravel or bedrock, or sand overlying clay over bedrock. Pollution monitoring 
includes continuing studies of ground water levels and salinities, delineation of 
pollutant plumes, monitoring of landfills, leakage monitoring of storage lagoons, 
and studies of the movement of organic pollutants. Archaeological sites have 
been successfully mapped in detail before excavation. Users include geophysi
cists, geologists, environmentalists, civil engineers, hydrologists, sand and gravel 
operators, sanitary engineers, mining engineers, highway engineers, contractors, 
quarry operators, drillers, and archaeologists . 
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Can be used with ALL electrode spreads. 
(including Dipole/Dipole and Bristow) 

SCHLUMBERGER SOUNDING 

WENNER SOUNDING 
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SPECIFICATIONS - MODEL 23508 
High Voltage: 720 Volts (peak to peak). 
Nominal Excitation Frequency: 11 Hz to minimize cable coupling and skin effect. 
Frequency Control Adjustment: ±15% to minimize extraneous "beat frequency" earth current interference. 

Direct Digital Reading of Resistance: Quantity Measured =2 rr f 
Resolution: Orie part in 10,000 maximum. 
Accuracy: ±2% per range setting. 

Electrode Balance Circuit: On 0.001 multiplier range, to maxir:nize accuracy at high electrode resistance. 
Five Range Scales: 0.001; 0.01; 0.1; 1.0; 10.0. To cover all types o(sub-surface materials and situations. 
Range Extension: Exclusive with Bison instruments (center black push button on panel). For use when unusually 
high precision is required or when contact resistance at potential electrodes is unusually high (frozen ground or 
very dry surface condition). 
All Solid State: Integrated circuit construction for long service life and stability. 
Current: Automatically controlled to a nominal 28 milliamperes. 
Current Monitor: Separate 0-30 Milliampere Meter for continuous monitoring of electrode current. 

Five Terminal System: The Bison Model 23508 can be used with all electrode spreads: Wenner, Lee, 
Schlumberger, Dipole-Dipole, Bristow, Pole-Dipole, Mise-a-la-Masse, Gradient, and others. 
Operates at the touch of a button automatically without a separate power switch. 
Test Circuit: Built in to check operation at any time . 
Portable and Lightweight: Weight: 14 lbs. (6.4 kg.). Packaged in a Bison designed weather resistant case, 
6 x 12 x 10 inches (152 x 305 x 254 mm). Complete with self-contained power pack. 

Model 2350B Earth Resistivity Meter: Provided complete with batteries, instructions and interpretation 
procedures. 

ACCESSORIES 
Model 2225 Heavy Duty Reel-Electrode Accessory Kit includes four 24" zinc plated electrodes, four reels with 
copper-weld vinyl nylon insulated cable for 300 feet (90 meters) "A" spacing plus Lee electrode and cable. 
30 lbs. (13.6 Kg.) shipping weight. · 
Specifications subject to change without notice. 

CABLE: GEOPRO '] 

BISON INSTRUMENTS, INC. 
5708 W. 36th St., Minneapolis, MN 55416 
Telephone: (612) 926-1846 • Telex - 29-0208 
I 

Prin1ed in USA 
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Bison Model 2365 
Bison Offset Sounding System ("BOSS") 
Resistivity Accessory 
APPLICATIONS: 
■ Rapid, low-cost acqui

sition of resistivity sound
ing data. 

■ Environmental, geologic, 
and civil engineering. 

■ Water resource 
and pollution studies. 

■ Sand, gravel, and clay 
exploration. 

■ Mining, archaeology, and 
corrosion studies. 

FEATURES: 
Five-electrode, offset Wenner configuration. 

Measures resistivity using four different electrode configura
tions: CPPC, CCPP, CPCP, and two-offset CPPC's. 

Significant reduction of near-surface lateral resistivity effects. 

18-conductor, electrode-spread cable. 

Computer program listing for rapid reduction of data. 

In-field data consistency checks. 

The Bison Offset Sounding System, or "BOSS", is a revolution
ary new field system which obtains resistivity sounding 
data quickly, with higher quality and fewer personnel than 
with traditional systems. The savings in field time are dramatic. 
A crew of two, often can do work formerly done by three 
or four in less time. Therefore, the number of soundings per 
day can be significantly increased and costs can be reduced. 
The BOSS quickly pays for itself. 

(continued on back) 
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(continved from front) 

The BOSS is ideal for most geological inves
tigations because it incorporates three major in
novations offering key advantages over stan
dard Wenner or Schlumberger systems: 

1. Readings for each electrode spacing are 
taken at two different locations, called "offsets", 
which can be used to cancel many errors 
arising from near-surface variations of lateral 
resistivity. (See Figures 1 and 2.) 

2. By choosing electrode spacings in multiples 
of two, half as many electrode positions can be 
used for several arrangements and spacings. 
For example, a 16-point Wenner sounding curve 
requires 38 electrode positions. The BOSS 
requires only 19 electrode positions, nine on 
either side of a central electrode. All electrodes 
are implanted before starting the measure
ments, which are quickly taken by rotating 
switches on the control box. No further elec
trode position changes are necessary. 

The BOSS offers two more bonuses: (1) The 
electrode configurations allow immediate in
field checks of data quality. (2) The BOSS can 
be used with any battery powered.electrfcal 
resistivity unit, new or old. · 

, > .::-
, . 

BOSS 2365 SPECIFICATIONS: 

Multi-Conductor Cables: 2 nylon-covered, 
with standard takeout at each electrode. 

Electrodes: 21 lightweight steel with 
connectors. 

Switchbox: molded, weatherproof (central 
control box). 

Computer Program Listing: for rapid reduc
tion of data. 
Specifications subject to change without notice. 

The theory of the offset sounding system was 
developed by Dr. R.D. Barker, University of Birming
ham, England. Bison is licensed to sell the system 

FIGURE 1: A sounding curve obtained by conventional 
methods. 

FIGURE 2: A sounding curve produced by the Bison Offset 
Sounding System, or "BOSS". The curve is smoother, allow
ing easier analysis of data. 

Wenner Resistances: 16 at standard spacings 
of .5, 1, 2, 4, 8, 16, 32, and 64 meters. 

Extension Cable: which permits an actual 
Wenner resistance measurement at a spacing 
of 128 meters. 

ACCESSORIES: 
Standard: Operation manual and description of 
BOSS technique. 

by agreement with Barker Geophysical Soundings of 
Birmingham, England. 

5708 WEST 36TH STREET, MINNEAPOLIS. MINNESOTA 55416 U.S.A. 
TELEPHONE: (612) 926-1846 ■ TELEX: 29-0208 ■ CABLE: GEOPRO 
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APPENDIX A-2 

SOIL GAS SURVEYS 

The major equipment associated with conducting the soil gas 

survey at the Stoughton City Landfill site includes a flow meter, 

a sampling pump, and a photoionization detector. 

Flow meters utilized for soil gas sampling are Cole-Palmer 

variable-area flow meters. Each flow meter comes with a 

calibration data sheet provided by the manufacturer. Prior to 

the start-up of the soil gas investigation at the Stoughton City 

Landfill site, these calibration data will be verified by Clean 

Air Engineering of Palatine, Illinois for each flow meter. Daily 

maintenance for the flow meters will include inspection to ensure 

that the floats in the flow meters are moving freely and that no 

foreign materials have become lodged in either the entry or 

exhaust port. To ensure continued calibration during the test, a 

single flow meter will be maintained at the site and not used in 

the soil gas investigation. This flow meter will have been 

calibrated along with the other flow meters to be used during the 

investigation. At the start of each day the response of the 

unused flow meter will be compared to the responses of the flow 

meters being used for the investigation to verify that flow rate 

calibration is maintained. 

Sampling pumps to be used for the soil gas investigation are the 

MSA Model G sampling pumps. This pump is a rechargeable battery

operated diaphragm pump which supplies a vacuum source. The flow 

rate is adjustable and will be adjusted using the flow meter 

previously discussed to achieve the desired flow rate of O. 2 

liters per minute during the course of the sampling period. For 

maintenance, the valve stems for adjusting the ai~ flow will be 

cleaned periodically and the pump and charger will be stored in 

the supplied container when not in use. Pumps will be recharged 

daily. 
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The HNu Systems, Inc. Model PI-101 trace gas analyzer will be 

used to detect and measure the concentration of trace gases in 

the soil gas. Section 15.2 of the "Compendium of Superfund Field 

Operations Methods" manual discusses the use, maintenance, and 

calibration of the HNu PI-101 meter. ;fu~:i'l!)lii!iii'§'§'.9:~]::§Q:::rnr:?ft::::::::,J:h;e. 
:q:omp.~·n:•a.;t'.µro';\!:ii:mJ.5.·a.$.\i!!::ii\:il:5~r¢I)'.1ill:::::~:ept,o:a.µ·c:e'.cii:~mm:to:rr1:i'i:i:::1n::9q:;;g•$±On'''::~m:+'P..'i:i:\:::::ttji:~•'n'::,:~ppe.ndi':,c';·,; 

Guidelines presented therein will be implemented as part of the 

Stoughton City Landfill RI. 
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Office of Emergency and 
Remedial Response 
Washington DC 20460 

EPA/540/P-871001 
(OSWER Directive 9355.0-14) 
December 1987 

A Compendium of 
Superfund Field 
Operations Methods 
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5. A 10- to 20-minute stabilization period may be required because the carrier gas flow Is tem
porarily interrupted when the septum Is changed. 

15.1.6.8 Troubleshooting 

A list of common-troubleshooting techniques for the Photovac 1 0A 1 0 Is provided in Exhibit 15-3. 

15.1. 7 Region-Specific Variances 

No region-specific variances have been Identified; however, all future.variances will be incorporated in 
subsequent revisions to this compendium. Information on variances may become dated rapidly. Thus, 
users should contact the regional EPA RPM for full details on current regional practices and requirements. 

15.1.8 Information Sources 

Horgan, L Proposed Guidelines for Photovac 10A10 for the Surveillance and Analysis Division. U.S. 
Environmental Protection Agency. 1983. 

Photovac ·incorporated. Photovac JOAlO Operating Manual. 

15.2 HNU Pl-101 

15.2.1 Purpose 

Subsection 15.2 discusses the use, maintenance, and calibration of the HNU Pl-101. 

15.2.2 Definitions 

None. 

15.2.3 Theory and Limitations 

15.2.3.1 Theory 

The HNU is a portable, nonspecific, vapor / gas detector employing the principle of photoionization to 
detect a variety of chemical compounds, both organic and Inorganic. 

The HNU contains an ultraviolet (UV) light source within Its sensor chamber. Ambient air is drawn into 
the chamber with the aid of a small fan. If the ionization potential (IP) of any molecule present in the am
bient air is equal to or lower than the energy of the UV light source, ionization will take place, causing a 
deflection In the meter. Response time Is approximately 90 percent at 3 seconds. The meter reading is ex
pressed In parts per million (ppm). All readings must be stated as equivalent readings that depend on the 
calibration gas being used. For example, the standard gas used to calibrate the HNU is benzene, which al
lows the instrument to provide results in benzene equivalence. Exhibit 15-4, modified from the "lllstmction 
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Manual for Model PI-101 Photoionization Analyzer" HNU Systems Inc., 1975, lists the relative sensitivities for · 
various gases. 

15.2.3.2 Limitations 

1. If the IP of a chemical contaminant Is greater than the UV light source, this chemical will not 
be recorded. Some contaminants cannot be determined by any sensor I probes. 

2. It should be noted, specifically, that the HNU will not detect methane. 

3. During cold weather, condensation may form-on the UV light source window, resulting in er
roneous results. 

4~ Instrument .readings can be affected by humidity and powerlines, making it difficult to inter
pret readings. 

5. Total concentrations are relative to the calibration gas (usually benzene) used.Therefore, 
true contaminants and their quantities cannot be Identified. Also, while the instrument scale 
reads 0 to 2,000 ppm, response is linear (to benzene) from 0 to about 600 ppm. Greater con
centrations may be "read" at a higher or lower level than the true value. 

6. Wind speeds of greater than 3 miles an hour may affect fan speed and readings, depending 
on the position of the probe relative to wind direction. 

15.2.4 Applicability 

This procedure Is applicable to HNU.Pl-101 instruments used for air monitoring. 

15.2.5 Responsibilities 

The SM is responsible for monitoring the implementation of these procedures. 

15.2.6 Records 

Training records, maintenance records, and calibration records will be generated and maintained by 
the responsible organization. The maintenance, calibration, and results obtained in the field will be 
recorded in the site logbook. 

15.2.7 Procedure 

15.2.7.1 Maintenance and Calibration Responsibilities 

The instrument user Is responsible for properly calibrating and operating the instrument. When the in
strument Is scheduled for or requires maintenance, these functions should be conducted only by qualified 
individuals. If possible, maintenance responsibilities should be restricted to one or two individuals who will 
also bear responsibilities for logging the equipment in and out. Documentation of instrument user, dates of 

15-21 
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Species 

P-xylene 

M-xylene 

Benzene 

Toluene 

Diethyl sulfide 

Diethyl amine 

Styrene 

Trichloroethyfene 

Carbon disulfide 

lsobutyfene 

Acetone 

T etrahydrofuran 

Methyl ethyl ketoAe 

Methyl lsobutyf ketone 

Cyclohexanone 

Naptha (86% aromatics) 

Vinyl chloride 

Methyl Isocyanate 

Iodine 

Methyl mercaptan 

Dimethyl sulfide 

Ally! alcohol 

Propylene 

Mineral spirits 

2,3-Olchloropropene 

Cyclohexene 

Crotonaldehyde 

Acroleln 

Pyridine 

Hydrogen sulfide 

Ethylene dlbromlde 

N-octane 

Acetaldehyde Oxlme 

Exhibit 15-4 
RELATIVE SENSITIVITIES FOR VARIOUS GASES 

{10.2 eV Lamp) 
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11.4 

11.2 

Photoionizatlon 

Sensitivity* 

10.0 (reference standard) 

10.0 

10.0 

9.9 

9.7 

8.9 

7.1 

7.0 

6.3 

6.0 

5.7 

5.7 

5.1 

5.0 

5.0 

4.5 

4.5 

4.3 

4.3 
. 4.2 

4.0 

4.0 

4.0 

3.4 

3.1 

3.1 

3.0 

2.8 

2.7 

2.5 

2.3 
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Species 

Hexane 

P~osphlne 

Heptane 

Ally! chloride 

(3-chloropropene) 

Ethyle·ne 

Ethylene oxide 

Acetic anhydride 

Alpha plnene 

Dibromochloropropane 

Epichlorohydrin 

Nitric oxide 

Beta pinene 

Citral 

Ammonia 

Acetic Acid 

Nitrogen dioxide 

Methane 

Acetylene 

Ethylene 

*Expressed in ppm (v/v). 

Exhibit 15-4 
(continued) 

Source: Instruction Manual for Model PI-101 

PhotoionizationAnalyzer, HNU Systems, Inc., 1975. 
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Photolonlztlon 

Sensitivity* 

2.2 

2.0 
1.7 

1.5 

1.0 

1.0 

1.0 

_0.7 

0.7 

0.7 

0.6 

0.5 

0.5 

0.3 

0.1 

0.02 

0.0 

0.0 

0.0 
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use, instrument identification number, maintenance and calibration functions, and project identification 
should be maintained. 

15.2.7.2 Operator Qualifications 

The HNU, although a relatively simple Instrument to use, can be incorrectly operated if the user--is not 
thoroughly familiar with Its operation. An appropriate training and certification procedure must be 
developed _and incorporated Into the responsible organization's training procedures. The users must com
plete the training and be certified for HNU operation before using the instrument in the field. Refresher 
courses should be obligatory every 6 months. Courses are given by the manufacturer, by commercial en
tities, and by EPA at their Cincinnati, Ohio, and Edison, New J.ersey, facilities. 

15.2.7.3 Startup/ Shutdown Procedures 

Startup 

1. Check the FUNCTION switch on the control panel to make sure it ls in the OFF position. At
tach the probe to the readout unit. Match the alignment key, and twist the connector clock
wise until a distinct locking is felt. 

2. Turn the FUNCTION switch to the BATTERY CHECK position. Check that the indicator 
reads within or beyond the green battery arc on the scale plate: , If the Indicator ls below the 
green arc, or If the red LED comes on, the· battery must be charged before using. 

r"":(. ) 
3. To zero the Instrument, tumthe FUNCTION switch to the STANDBY position and rotate the 
ZERO POTENTIOMETER until tt,e· meter reads-zero. Wait 15 to 20 seconds to confirm that the 
zero adjustment ls stable.··' If It ls-~bt,. then readjust. 

:- .. ~ .. ~--
4. Check to see that the SPAN"POTENTIOMETE_R Is set at the appropriate setting for the 
probe being used (5.0 for 9.5 eV probe, 9.8 for 10.2 eV, and 5.0 for 11.7 eV). 

5. Set the FUNCTION switch to the desired. ppm range. A violet glow from the UV lamp 
source should be observable at the sample inlet of the probe/ sensor unit. (Do not look direct
ly at the glow, since eye damage could result.) 

6. Listen for the fan operation to verify fan function. 

7. Check Instrument with an organic point source, such as a "magic marker," before survey to 
verify instrument function. 

Shutdown 

1. Turn FUNCTION switch to OFF. 

2. Disconnect the probe connector. 

3. Place the instrument on the charger. 

15-24 
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15.2.7.4 Maintenance and Calibration Schedule 

Function Frequency 

• Perform routine calibration Prior to each use* 

• Initiate factory checkout and calibration Year1y or when malfunctioning or after changing 
UV light source · 

• Wipe down readout unit After each use 

• Clean UV light source window Every month or as use and site conditions dictate 

Monthly • Clean the Ionization chamber 

• Recharge battery After each use. 

• 
During extended field use, the HNU Pl-101 must be calibrated at least once every three days. 

15.2.7.5 Calibration Procedure No. 1 

For HNU calibration canisters without regulators: 

1. Run through startup procedures as in Subsection 15.2.7.3. 

2. Fill a sampling bag with HNU calibration gas of known contents. 

3. Connect HNU probe to sampling bag by using flexible tubing. . 

4. Allow sample bag contents to be drawn Into the probe, and check response in ppm. 

5. Adjust the span potentiometer to produce the concentration listed on the span gas 
cylinder.This procedure shall be followed only until the span potentiometer reaches the follow
ing limits: 

9.5eV 
10.2 eV 

·11.7eV 

Initial Span 
Pot, Setting 

5.0 
9.8 
5.0 

Maximum 
Acceptance Span 

Pot Setting 

1.0 
8.5 
2.0 

6. If these limits are exceeded, the Instruments must be returned for maintenance and 
recalibration. This maintenance will be done only by qualified Individuals. 

7. Each responsible organization must develop a mechanism for the documentation of calibra
tion results. This documentation includes the following: 

15-25 
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; 

a. Date Inspected 

b. Person who calibrated the instrument 

c. The instrument number (Serial number or other ID number) 

d. The results of the calibration (ppm, probe eV, span potentiometer setting) 

e. Identification of the calibration gas (source, type, concentration) 

15.2.7.6 Calibration Procedure No. 2 

For HNU calibration canisters equipped with a regulator: 

1. Run through startup procedures as described in Subsection 15.2.6.3. 

2. Connect a sampling hose to the regulator outlet and the other end to the sampling probe of 
the HNU. . 

3. Crack the regulator valve. 

4. Take a reading after 5 to 10 seconds. 

5. Adjust span potentiometer using the steps outlined in step No. 5 of Subsection 15.2.7.5. 

6. Calibratlon documentation should be as in step No. 7 in Subsection 1_5.2.7.5. 

.15.2.7.7 Cleaning the UV Light-Source Window 

1. Turn the FUNCTION switch to the OFF position, and disconnect the sensor/ probe from the 
Readout/ Control unit. · 

2. Remove the exhaust screw located near the base o_f the probe. Grasp the end cap in one 
hand and the probe shell in the other. Separate the end cap and lamp-housing from the shell. 

3. Loosen the screws on the top of the end cap, and separate. the end cap and. ion chambe_r 
from the lamp and lamp housing, taking care that the lamp does not fall out of the lamp hous-
in~ · 

4. Tilt the lamp housing with one hand over the opening so that the lamp slides out of the 
housing into your hand. 

5. The lamp window may now be cleaned using lens paper with any of the following com
pounds: 

a. Use HNU Cleaning Compound on all lamps except the 11. 7 eV. 
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b. Clean the 11.7 eV lamp with a freon or chlorinated organic solvent. Do not use 
HNU cleaner, water, or water miscible solvents (i.e., acetone and methanol). 

6. Following cleaning, reassemble by first sliding the lamp back into the lamp housing. Place 
the Ion chamber on top of the housing, making sure the contacts are properly aligned. 

7. Place the end cap on top of the Ion chamber, and replace the two screws. Tighten the 
screws only enough to seal the O-ring. Do not overtighten. 

8. Line up the pins on the base of the lamp housing with pins inside the probe shell, and slide 
the housing assembly Into the shell.It will fit only one way. 

9. Replace the exhaust screw. 

15.2.7.8 Cleaning the Ionization Chamber 

1. Turn the FUNCTION switch to the OFF position, and disconnect the sensor/probe from the 
Readout / Control unit. 

2. Remove the exhaust screws located near the base of the probes. Grasp the end cap in one 
hand and the probe shell in the other. Separate the end cap and lamp housing from the shell. 

3. Loosen the screws on the top of the end cap, and separate the end cap and Ion chamber 
from the lamp and lamp housing, taking care that the lamp does not fall out of the lamp hous
ing. 

4. The ion chamber may now be cleaned according to the following sequence: 

a. Clean with methanol using a O-tip. 

b. Dry gently at 50°C to 60°C for 1/2 hour. 

5. Place the Ion chamber on top of the housing, making sure the contacts are properly 
aligned. · 

6. Place the end cap on top of the Ion chamber and replace the two screws. Tighten the 
screws onty·enough to seal the O-ring. Do not overtighten. 

7. Line up the pins on the base of the lamp housing with pins inside the probe shell, and slide 
the housing assembly Into the shell. It will fit only one way. 

15.2.7.9 Troubleshooting 

The following steps should be performed only by a qualified technician: 

1. The meter does not respond In any switch position (including BATT CHK). 

a. Meter movement is broken. 

15-27 
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(1) Tip Instrument rapidly from side to side. Meter needle should move freely 
and return to zero. 

b. Electrical connection to meter Is broken 

(1) Check all wires leading to meter . 

(2) Clean the contacts of quick-disconnects. 

c. Battery is completely dead. 

(1) Disconnect battery. 

(2) Check voltage with a volt-ohm meter . 

d. Check 2 mp fuse. 

e. If none of the above solves the problem, consult the factory. 

2. Meter responds in BATT CHK po_sltlon, but reads zero or near zero for all others. 

a. Power supply Is defective. 

(1 )Check power supply voltages as shown in Figure 11 of the HNU Instruction 
Manual. If any voltage is out of specification, consult the factory. 

b. Input transistor or amplifier has failed. 

(1) Rotate zero control; meter should deflect up ·or down as control is turned. 

(2) Open probe. Both transistors should be fully seated In sockets. 

c. Input signal connection Is broken In probe or readout. 

(1) Check Input connector on printed circuit board. The input ·connector 
should be firmly pressed down. 

(2) Check components on back of printed circuit board. All connections 
should be solid, and no wires should touch any other object. 

(3) Check all wires in readout for solld connections. 

. ' 

3. l_nstrument responds correctly In BATT CHK and STBY but not in measuring mode. 

a. Check to see that the light source Is on. Do not look directly at UV light source, 
since eye damage-could result. 

(1) Check high-voltage power supply. 
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(2} Open end of probe, remove lamp, and check high voltage on lamp ring. 

(3} If high voltage Is present at au above points, light source has probably 
failed. Consult the factory. 

4. Instrument responds correctly In all positions, but signal Is lower than expected. 

a. Check span setting for correct value. 

b. Clean window of light source. 

c. Double check.preparation of standards. 

d. Chee~ power supply 180 V output. 

e. Check for proper fan operation. Check fan voltage. 

f. Rotate span setting. Response should change if span potentiometer is working 
properly. 

5. Instrument responds In all switch positions, but Is noisy (erratic meter movement}. 

a. Open circuit In feedback circuit.Consult the factory. 

b. Open circuit In cable shield or probe shield. Consult the factory. 

6. Instrument response is slow and/or Irreproducible. 

a. Fan Is operating improperly. Check fan voltage. 

b. Check calibration and operation. 

7. The battery indicator Is low. 

a. Indicator comes on if battery charge Is low. 

b. Indicator also comes on if ionization voltage is too high. 

15.2.8 Region-Specific Variances 

No region-specific variances have been Identified; however, all future variances will be incorporated in 
subsequent revisions to this compendium. Information on variances may become dated rapidly. Thus, 
users should contact the regional EPA RPM for full details on current regional practices and requirements. 
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15.2.9 Information Sources 

HNU Systems, lncJnstruction Manual for Model PI-101 Photoionization Analyzer. 1975. 

Ecology and EnvironmentFIT Operation and Field Manual: HNU Systems PI-101 Photoionization Detector 
and Century Systems (Foxboro) Model OVA-128 Organic Vapor Analyzer. 1981. 

Personal Communication with Fran Connel, HNU Systems, Inc. 4 January 1984. 

CH2M HILL Field Surveillance Equipment. 1984. 

Rabin, Linda J."Selectlve Application of Direct-Reading Instruments at Hazardous Waste Sites," 
presented at American Industrial Hygiene Conference, Dallas, Texas. 1986. 

15.3 ORGANIC VAPOR ANALVZER (OVA-128) 

15.3.1 Scope and Purpose 

The purpo~e of this subsection is to discuss the use, maintenance, and calibration of the OVA-128. 

15.3.2 D_efinitions 

None. 

15.3.3 Theory and Limitations 

15.3.3. 1 Theory 

The OVA uses the principle of hydrogen flame ionization for the detection and measurement of organic 
compounds. The OVA contains a··diffusion flame of hydrogen and air that is free of ions and is noncon
ducting. When a sample of organic material is introduced into the flame, Ions are formed, causing the 
flame to become conductive. Eventually this conductivity provides a meter reading because of a change in 
current. 

15.3.3.2 Limitations 

1. The OVA will not see any inorganics. 

2. The OVA will "see" methane, which is explosive but relatively nontoxic. The user should , 
determine If the contaminant involved is or is not methane. 

3. DOT shipping regulations are strict for the OVA when shipped containing pressurized 
hydrogen. 

4. A relative humidity greater than 95 percent will cause inaccurate and unstable responses. 
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APPENDIX A-3 

WATER LEVEL MEASUREMENTS/WATER SAMPLING 

Water level measurement prior to ground water sampling will be 

made with the Solinst Model 101 flat tape water level meter. 

Equipment for the measurement of pH, specific conductance, 

temper at u re , [iiJiq!lii~rnrr~~~j~]tg:r~;1~f!;;:~,'.l!'::1:;·;~;~:!~9.'.g]~:!!:l'g"£00:\rg'.;:§r-y'qgjiE~fa':e:~Fj]T;'s]mp'i'¥f~1 
associated with water sampling for the Stoughton City Landfill 

site have not been purchased.to date. Upon purchase, operation 

manuals or instructions for the various meters •~pq:m/~~ppa&aJ'tfs; will 

be sent to the USEPA and WDNR. These instruments will be 

operated in accordance with the manufacturers' specifications. 
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APPENDIX A-4 

AIR SAMPLING 

Major sampling equipment associated with air sampling will be 

wind direction/wind speed instrumentation and a sampling pump. 

Wind speed/direction will be measured using the Weathertronics, 

Inc. combination wind speed/direction sensor. This sensor will 

be mounted atop a ten-foot portable tower. The attached sheet 

lists specifications of the combination wind speed/direction 

sensor. 

A Gilian Model HFS-113A sampling pump will be utilized to collect 

the air sample. This sampling pump features a low flow operating 

range required for use during the RI.3 
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COMBINATION WIND SPEED/D.IRECT:,ION SENSOR 

■ Low cost wind monitoring 

■ Rugged materials 

■ Easy to install 

■ Separate vane and anemometer availa_ble 
~ ~-,.~~ 

The Model 2132 wind sensor is designed for appli..; 
cations where accuracy is not critical and cost is a 
consideration. This is a combination wind speed and 
direction sensor, with a 3-cup anemometer and an. 
airfoil vane mounted on a common vertical axis. All 
major structural components a~e fabricated from tough 
polycarbonate or anodized aluminum. The sensor 
includes a mounting collar for simple and direct · 
mounting to a,3/4-inch (19 mm) O.D. mast,.(Model 
85007). A SO-foot length of.signal cable is provided. 
Up to 500 feet of cable can be used.· 

The cup assembly df-the anemometer is coupled to 
an AC generator transducer. The generator pro_duces 
an output voltage which is directly p·roportional to , 
wind speed. The measuring range is Oto 100.mph (0 
to 45 m/s) with an accuracy of ±3%. The lightweight 
vane is attached to a long-life, conductive plastj~ . 
potentiometer. Rotation ·of the vane moves a precio·us· · 
metal wiper to produce an output voltage correspon
ding to the vane position within the Oto 360° range. 

Both the anemometer and the vane can also be 
purchased separately_for applications that require 
measurement of only wind speed or wi_nd direction. 
The Model 2612 anemometer and the Model 2134 vane 
both include 50 feet of cable and mount dire.ctly to a 
3/4-inch (19 mm) O.D. mast. · 

All three of these sensors are excellent for home use: 
office or lobby displays, or school weather stations. 

Model 
2132 

2132-A 
2134 

2612 

85007 

T600802 
. T600803 
T600806 

NOTE: 

ORDERING INFORMATION 

Combination Wind Speed and Direction Sensor; includes 
50' of 5-conductor flat cable 
Same as 2132 except with 100' of 5-conductor flat cable 
Wind Direction Sensor only; includes 50' of )-conductor 
flat cable 
Wind Speed Sensor only; includes 50' of 2-conductor flat 
cable 
Vertical Mast to mount 2132 on Model 8500 tripod tower; 5' 
long X 1.5" 0.0.; includes reducer to 3/4" 0.0. 
Additional 2-conductor flat cable 
Additional )-conductor flat cable 
Additional 5-conductor flat cable 

This instrument was formerly known as Model W200-SD in 
the WeatherMeasure line. 

Wind Speed: 
Sensor 
Transducer 
Output 
Range 
Accuracy 

Wind Direction: 
Sensor 
Transducer 
Range 
Accuracy 
Input voltage 

Materials 
Mounting 
Cable 

Size 

Weight/shipping 

. -,~'~ityt~~,?~~7~~ 
-.:.:~-:· ... 

E~ti 
t/(} 

~ 
,~~~ 

·SPECIFICATIONS 

. 3-cup assembly, polycarbonate, 2.7" dia. cups 
AC generator 
10.70 VAC nominal at.100 mph 
0-100 mph <0-4S m/sl 
+)% 

· Counterbalanced airfoil vane 
· S00-ohm plastic potentiometer 

0-360° ,, 
+s% 

s voe typical 
Anodized aluminum and polycarbonate 
Direct to 3/4" (19 mm> 0.0. mast 
S-conductor flat, 50' (15.2 ml supplied, 
500' max. 
6.25" H X 16" L (159 X 406 mm>, 10.5" (267 mm) 
turning radius 
1.5 lbs./4 lbs. (0.7 kg/1.8 kg> 

-Weat:herNteilSUre 
WEATHERtronlcs 

Divisim of Q!ldblMETRICS, Inc. 1987-88 Catalog,■ P.O. Box 41039 ■ Sacramento, California 95841 ■ (916) 923-0055 ■ Telex: 377-310 
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1.0 PROJECT DESCRIPTION 

1.1 Introduction 
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This Sampling and Analysis Plan (SAP) for the Stoughton City 

Landfill Remedial Investigation and Feasibility Study (RI/FS) has 

been developed and is being submitted in accordance with Article 

VII ( C) ( 2) of the Administrative Order by Consent ( Consent 

Order). The Sampling and Analysis Plan consists of two parts 

which include the Field Sampling Plan ( FSP) and the Quality 

Assurance Project Plan (QAPP). The FSP and QAPP are submitted as 

a single document; however, they have been bound separately to 

facilitate use of the FSP in the field. 

This QAPP presents the policies, organization, objectives, 

Quality Assurance (QA), and Quality Control (QC) activities 

designed to achieve the specific data quality objectives 

associated with the RI/FS at the Stoughton City Landfill site. 

The plan has been prepared in accordance with the USEPA document 

"Internal Guidelines and Specifications for Preparing Quality 

Assurance Project Plans" (QAMS 005/80) and "Content Requirements 

for Quality Assurance Project Plans" prepared by Dr. Chen-Wen 

Tsai of USEPA Region V. 

Environmental Resources Management-North Central ( ERM-North 

Central) has been retained by the Stoughton City Landfill 

Steering Committee to conduct the RI/FS. Two laboratories-

CompuChem Laboratories and Pace Laboratories--will perform 

chemical analyses as part of the RI/FS. CompuChem Laboratories 

will analyze all ground water/surface water, soil/sediment, and 
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potential private well samples obtained during the RI. Should 

private well sampling be required, Standard Operating Procedures 

(SOPs) for the proposed analyses will be submitted as an addendum 

to this QAPP. In performing these analyses, CompuChem 

Laboratories will follow all procedures specified in the B'.'?$7;1 

Statement of Work ( SOW) for organics and in the 7 /85 SOW for 

inorganics as required under USEPA's Contract Laboratory Program 

(CLP). Although a 7/87 SOW exists for inorganics, its analytical 

requirements are essentially the same as those of the 7/85 SOW 

for inorganics. CompuChem intends to eventually perform both 

organic and inorganic analyses under the new SOW expected in 

early 1989. Pace Laboratories will conduct nonstandard method 

analyses for three additional volatile organic compounds (VOCs) 

in water and soil/sediment and also analyze activated carbon 

tubes collected during the soil gas and outdoor· air sampling 

portions of the RI. Pace Laboratories has prepared SOPs for 

these analyses and their procedures are contained in appendices 

to this QAPP. In addition, Soils and Engineering Services 

Company (SES) of Madison, Wisconsin will perform laboratory 

geotechnical analyses on soils using either ASTM or other 

standard methods as appropriate. 

The general mutual objectives of the RI/FS, as stated in the 

Consent Order are to: 

o fully determine the nature and extent, if 

any, of the release or threatened release of 

hazardous substances, pollutants, or 

contaminants from the Stoughton City Landfill 

site, and 
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identify and evaluate alternatives for the 

appropriate extent, if any, of remedial 

action to prevent or mitigate the migration 

or release or threatened release of hazardous 

substances, pollutants, or contaminants from 

the site. 

Page: 1-3 

In response to these objectives, the Stoughton City Landfill 

RI/FS will be conducted using a phased process. Data will be 

collected in several stages and as the site and adjacent area are 

better characterized, subsequent data collection efforts will be 

focused to fill any existing gaps in the data. In this way, the 

scope of the over al 1 site characterization effort can be 

continually updated to minimize the collection of unnecessary 

data and maximize the data quality. 

Task 1 activities will take place during the initial phase of the 

RI. These activities will include ascertaining pertinent 

background data to identify potential migration pathways that 

will be studied in more detail during the site investigation 

phase ( Task 2) of the RI. In addition to gathering general 

background information, limited field investigations are also 

proposed under Task 1 within the existing Landfill boundary and 

in the area just south of it. Task 1 investigations may be 

extended outside of this initial investigation area depending 

upon the results of Task 1. These investigations include: ( 1) 

geophysical surveys to delineate disposal area limits and areas 

potentially characterized by ground water contamination; ( 2) a 
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soil gas investigation to evaluate the areal distribution of voes 

in the refuse, the near-surface soil, and in the ground water at 

the site, and (3) the installation of surface water staff gages 

and piezometers for the determination of ground water flow 

direction. Activated carbon tubes will be generated during this 

phase of the RI for subsequent analysis by Pace Laboratories. 

The second phase of the RI will include more detailed site 

investigation activities. The primary focus of initial site 

investigations will be hydrogeological investigations. These 

investigations will first be focused within the initial 

investigative area and may be extended outside of this area 

following a review of Task 1 results and also the results of 

moni taring well sampling. Samples that will be generated for 

laboratory analysis by CompuChem Laboratories during this phase 

of the RI may include ground water, surface water, soil, and 

sediment. In addition, other volatile organics in ground water, 

surface water, soil and sediment will be analyzed by Pace 

Laboratories using nonstandard methods; and private water well 

samples may possibly be taken for laboratory analysis. In 

addition, outdoor air samples will be collected on activated 

carbon tubes for analysis of certain voes by Pace Laboratories 

during this phase. Lastly, particle-size analysis and possibly 

laboratory hydraulic conductivity will be determined on soils by 

Soils and Engineering Services, Inc. 
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1.2 Site Description 

1.2.1 Site Location and History 

The Stoughton City Landfill is located in the City of Stoughton, 

Dane County, Wisconsin and occupies portions of the Sl/2 of the 

NWl/4 and the SWl/4 of Section 4, T5N, RllE ( see Figure 1-1). 

Although the original Landfill property occupied approximately 40 

acres, landfilling has occurred on only about 15 acres of the 

property. (See Figure 1-2). Since 1982, land exchanges between 

the City and an adjacent land owner have modified the original 

site boundary. (See Figure 1-2). Current ownership of adjacent 

land will be determined during the initial task of the RI. 

The City of Stoughton purchased the original site in July, 1952 

and then annexed it in September, 1952 after which landfill 

operations began. Between 1952 and 1972, the site was operated 

as an uncontrolled dumpsite. During this time, refuse was 

usually burned and at times covered by dirt. In 1972, the site 

began to be operated as a State-licensed landfill. In 1978, 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 cap material borrowed from the northwest portion of 

the site and from agricultural areas, application of topsoil also 

derived from an agricultural area, and seeding. From 1978 to 

1982, only brick, rubble, etc. were accepted at the site while 

closure work was performed. 

1982. 

The unit was officially closed in 
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The Landfill was established for use by City residents (including 

commercial establishments, industrial operations, major 

industries as well as smaller-scale machine shops, 

autobody/repair operations, dry cleaners, and other maintenance 

facilities). Uniroyal Plastics (formerly U.S. Rubber) disposed 

of liquid and solid waste from 1953 until late 1962. Most of 

these liquid wastes were disposed of by incinerating in the 

refuse burning areas; however, some were reported to have been 

dumped down boreholes drilled by a local firm which tested truck

mounted earth auger equipment on high ground within the west

central portion of the Landfill boundary. In 1962, the City 

contracted for the collection of garbage and rubbish from 

residences and commercial places of business, and this waste was 

reportedly disposed at a site other than the City-owned landfill. 

Large items of residential rubbish such as appliances, furniture, 

etc. were not picked up by the contractor but were carried to the 

Landfill by property owners. The City disposed of street refuse, 

trees, and grit from the wastewater treatment plant. 

On November 17, 1983 the WDNR sampled monitoring wells at the 

Stoughton City Landfill site. The results showed elevated levels 

of volatile organic compounds (VOCs) in two of the six wells. 

Subsequent testing by the City of Stoughton found additional voes 

during routine sampling of the ground water. The site was added 

to the USEPA National Priorities List (NPL) in June, 1986. 

The Stoughton City Landfill is currently an inactive facility. 

Vehicular access to the site is controlled by two gates that are 

locked at all times; however, security fencing is not in place 

around the site at this time. 
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1.2.2 · Environmental Setting 

The Stoughton City Landfill site is located in the northeast 

portion of the City of Stoughton and borders apparent wetland 

areas east of the Yahara River ( Figure 1-1). Land surface 

elevation ranges from a high of about 900 feet above mean sea 

level (AMSL) in the southwestern portion of the Landfill to about 

840 feet AMSL along the north border of the Landfill and in its 

central portion. An apparent wetland area in the east-central 

portion of the site -- bounded on the north, west, and south by 

higher ground -- was the primary area of waste disposal. The 

approximate north one quarter of the site also contained an area 

of lowland. Land exchanges since 1982 have modified the original 

property boundaries. 

Surficial deposits in the vicinity of the site include ice

contact stratified deposits and lacustrine plain sediments 

(Mickelson and McCartney, 1979). Ice-contact stratified deposits 

generally include significant sand and gravel deposits and 

landforms such as kames and eskers. These deposits occupy higher 

ground within the Landfill. Lacustrine plain or glacial-lake 

bottom sediments are generally comprised of fine-grained silt and 

clay with some sand present near former shorelines and stream 

inlets. These areas are often flat, poorly drained, and show 

evidence of peat accumulation. Lacustrine plain deposits occupy 

the east-central portion of the site, which was developed for 

primary waste disposal and the low- lying north portion of the 

site. Approximately 150 to 250 feet of unconsolidated glacial 

sediments are reported to overlie Cambrian sandstone bedrock in 

the vicinity of the site. 
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Surf ace water drainage features of the site are limited to 

drainage ditches along the south portion of the primary disposal 

area and along the north property boundary. The Yahara River 

l:.t::4ft9:~:§iiiii:i:!::1::~::z;;'q•~m::1!:i~;.~q:r::t:;tie1a:$'itfi'iWm:d:;;¢;i:imi:::;;$:b:P't.•l'iw'e''~i:t~~i:;:it~$•nij~,i,::i:it:B:'~:::ium;:~v,,:t•'G;'.ii·rii!'.t.,y)i:::i,i~::,o·•~:@~::~i:::t h'e'i 
1:$;~;94.'9.:~~:qi¥:u:::::::g:;i):,"t:,y;iii:r,'i'iiilJ1:a:rtffj:t;:~::;;t:;~i::::~::'a:nai:i~::::::,;t;;:~El'!):i,i:i::i::lg'e111e,r:a;J;:l':Yi l. n a s Out her 1 y 

direction towards the Rock River. }l1fi~::::SX&:n·~r~:'.:~1:rt5r~1:1C:~;•~:t'owst~wi'tfi~i;t 
1~:ep:;:9~:~¢:a~~'ilflt1m:m~2,,0:qm1,~1,~·~'~lPlij,:m~r~i:i:,:,,~e'1~::i~~o•rJ;tnw~,,s,!~@':i,i:Poi:'11~~~~:i,ij,:0'£,::,,m~:t:11~,i;:::;i>r..oiJ·~r;ty; 
~~iQg!:.t~111!':~l~11:::~11~q;Wq'¢J~:~:~'cl.i!~:!'!i''~P.,P.':i;',P.;*-'*:rn,:a;;f:,~;:::1;:yJ:i!lui'8:Q,O',~:i!!\!!';f\',¢:~.'rf;J::~i:;:kw'g:s,:#i:\ii\i:mo:f,,m::ii:ii~:ne]ii\:!'\Pr±ro,a;;Yl 
~:i:sw:o:Sali;;:;:::::::a'~e:~::.::I Apparent wetlands exist adjacent to the east 

property boundary. 

A total of six monitoring wells have been installed in and 

adjacent to the Stoughton City Landfill. These monitoring wells 

were installed in 1978 and were designated wells SB-1 thru SB-6. 

Four of these wells (SB-1, SB-4, SB-5, and SB-6) were d~stroyed 

by landfill (9[~'qs'~r~] operations and were replaced in 1982. Figure 

~-3 shows the location of these existing monitoring wells and 

Table 1-1 lists construction details reported for them. 

At least one of these wells, SB-6, is currently completed in 

landfill materials while others are screened in surficial sand, 

sand and gravel, or clay. Ground water flow direction within the 

upper surficial sediments is uncertain based on review of 

available data. Both northwest and southeast flow direction have 

been indicated. 

Water supply for the City of Stoughton is derived from wells 

,, located in the deeper Cambrian sandstone strata. The closest 

City well is located about 3,000. feet due west of the Landfill 

I 
I 
I 
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Well 

SB-1 

SB-2 

SB-3 

SB-4 

SB-5 

SB-6 

TABLE 1-1 

STOUGHTON CITY LANDFILL 
REPORTED CONSTRUCTION DETAILS 

OF 
EXISTING MONITORING WELLS 

Total Screened 
Depth (ft.) Interval (ft.) 

12.5 7 - 12 

28.0 23 - 28 

20.0 15 - 20 

15.0 6 - 11 

14.0 5 - 10 

11.5 4 - 9 

Completion 
Material 

Sand 

Sand/Gravel 

Sand/Grav~l 

Peat/Clay 

Sand 

Fill 

Notes: 

1) 

2) 

Data obtained from original boring logs prepared by 
Soils and Engineering Services, Inc. and Warzyn 
Engineering, Inc. 

Well SB-2 construction altered due to grading 
operations associated with landfill closure and also 
was reported to have been vandalized prior to the 
placement of security casing/locks. Other wells also 
may have been affected by vandalism. 
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across the Yahara River and is designated Well No. 3 (Figure 1-

1). This well penetrated a 75-foot - thick clay layer from 85 to 

160 feet below ground surface. When Franconia Sandstone was 

encountered at a depth of 210 feet, casing was installed in Well 

No. 3. The remainder of the well is an open hole to a total 

depth of 950 feet. 

1.2.3 Previous Site Investigations 

Since 1983, sampling operations have been conducted on monitoring 

wells at the Stoughton City Landfill for volatile organic 

compounds (voes) by the City, its contractors or the WDNR. 

Analyses have been performed by commercial laboratories or the 

Wisconsin State Laboratory of Hygiene. Table 1-2 summarizes data 

for the period November 1983 to November 1984 for the most 

frequently detected voes. Well SB-1 has shown the presence of 

ethyl benzene, toluene and xylenes while Wells SB~2 and SB-3 have 

shown the presence of various chlorinated solvent compounds at 

low levels. In addition, tetrahydrofuran has been detected in 

Well SB-3 and dichlorodifluoromethane and trichlorofluoromethane 

have been qualitatively identified in samples from Wells SB-2 and 

SB-3. Toluene and tetrahydrofuran were detected in Well SB-4 on 

one occasion during the above period and 1,1-dichloroethene and 

tetrahydrofuran were measured once in Well SB-6. No voes were 

detected in Well SB-5 during the above period. The City of 

Stoughton is required by the WDNR to sample the site monitoring 

wells for limited physicochemical properties and inorganic 

parameters. Electrical conductivity data for November 1983 

indicate a range of conductivity of 578 umhos/cm (SB-5) to 2,310 

umhos/cm ( SB-6). Water level measurements taken during this 



- - - - - - - - - - - - - - -TABLE 1-2 

STOUGHTON CITY LANDFILL 
SUNNARY OF NOST FREQUENTLY DETECTED voes IN GROUND WATER 

NOVEMBER 1983 - NOVENBER 1984 

- - - -
Well SB-1 Well SB-2 Mell SB-3 

Para ■eter (ug/l) 

Ethyl Benzene 

Toluene 

Xylene 

Benzene 

1,1-Dichloroethane 

Tetrachloroethene 

1,2-trans·Dichloroethene 

Trichloroethene 

Tetrahydrofuran 

Notes: 

No. of Ti ■es 

Detected 

3/4 

3/4 

4/4 

0/4 

0/4 

0/4 

0/4 

0/4 

0/4 

Concentration 
Range 

ND - 1,400 

ND - 11 3 

2,100 - 12,200 

ND 

ND 

ND 

ND 

ND 

ND 

No. of Ti ■es 

Detected 

0/4 

1/4 

0/4 

2/4 

4/4 

4/4 

2/4 

4/4 

1/4 

Concentration 
Range 

ND 

ND - 7.3 

ND 

ND - 4.5 

2.0 - 7.7 

8.0 - 26.0 

ND - 18.0 

7. 1 - 14. 0 

ND - 11. 3 

No. of Ti ■es 

Detected 

0/4 

0/4 

0/4 

0/4 

1/4 

2/4 

1/4 

1/4 

3/4 

1) Data include those from a number of different laboratories; therefore, laboratory detection limits vary for 
particular sampling events. 

2) ND - Not detected during any one sampling event at the method detection limit of the analyzing laboratory. 

Concentration 
Range 

ND 

ND 

ND 

ND 

ND - 7.6 

ND - 5.3 

ND - 54 

ND - 8.7 

ND - 1,000 
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sampling event indicate a range of depth to ground water of 0.6 

feet (SB-3) to 8.9 feet (SB-2). The water level in Well SB-3 has 

been measured above the land surface on other occasions. 

The WDNR sampled ground water from Municipal Well No. 5 in April 

1982 and determined that "no synthetic industrial chemicals were 

detected in the well". In November 1983, the WDNR sampled the 

wells serving the City of Stoughton water system and found that 

none of the 45 voes that were analyzed were detected. In July 

1986 the WDNR again sampled ground water from Municipal Wells 3, 

4 and 5 for 45 voes and none were detected. 

The City of Stoughton collected a single surface water sample on 

September 22, 1984 from the Yahara River. No voes were detected 

in that sample. During October, 1985, WDNR conducted ambient air 

sampling by using Tenax sampling tubes. No detected voes were 

found in the ambient air samples. 

The potentially responsible parties (PRPs) recognize that these 

data may not have been collected or analyzed under currently 

rigorous protocols; therefore, the data must be further reviewed 

to evaluate them for quality and applicability. Furthermore, the 

sufficiency of the data may not be adequate to fully evaluate the 

actual or potential impact of the site on environmental 

receptors. Therefore, sample collection and analytical 

procedures for characterization of the above media will be 

reviewed during Task 1 to determine the utility and relevance of 

these results to the RI/FS. 

, 
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1.2.4 Preliminary Conceptual Site Model 

A preliminary conceptual site model is presented in Figure 1-4 

and includes all known and suspected souices of contamination, 

potential routes of migration, and potential human and 

environmental receptors. Ground water users, and potentially 

surface water bodies, are anticipated to be the primary receptors 

of concern for contamination attributable to the Landfill proper 

or the suspected disposal of liquid waste down auger holes. 

However, other potential migration pathways such as air, will 

also be evaluated during the RI. The conceptual site model is 

poorly defined, primarily because of a lack of information on 

specific hazardous substances disposed at the site, ambiguous 

data pertaining to ground water flow direction, and a general 

lack of information on other potential pathways and receptors. 

Because of this, potential contaminant migration +cutes and 

receptors will be reevaluated during Task 1 of the RI using both 

field and nonfield methods to ensure sufficient scope for 

subsequent phases of the RI. Task 1 field investigations will be 

conducted in a phased manner. Initially, these investigations 

will be focused within the current Landfill boundary and in the 

area just south which encompasses Well SB-1. After Task 1 field 

data from these areas have been evaluated, Task 1 field 

investigations may be extended outside of these areas. In this 

way, the collection of unnecessary data will be minimized. 

1.3 Target Compounds 

Based on sample results from previous site investigations and the 

nature of the disposal facility, target compounds for the 
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Stoughton City Landfill RI/FS will include volatile and semi

volatile organic compounds, pesticides/PCBs, inorganic compounds 

and cyanide in water and soil/sed~ment; tetrahydrofuran, 

trichlorofluoromethane, and dichlorodifluoromethane in water and 

soil/sediment; and, target and other analyzable voes in soil gas 

and outdoor air. Table 1-3 contains the Target Compounds List 

(TCL) and the Contract Required Quantitation Limits (CRQL) for 

water and soil/sediment samples. The three voes to be determined 

by nonstandard methods including their detection limits are 

listed in Table 1-4, and target voes and other potentially 

analyzable voes in soil gas and air and their respective 

detection limits are indicated in Table 1-5. 

1.4 Project Objective 

.In addition to the general project objectives stated in Section 

1.1, specific objectives include the following: 

o Characterize the nature of potential 

contamination at the site. 

o Locate and delineate contaminant sources at 

the site. 

0 

0 

Evaluate the vertical and horizontal extent 

of contamination originating from the 

Stoughton City Landfill site. 

Identify and evaluate potential contaminant 

migration characteristics. 
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I. 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 

'mBlE 1-3 

~ CDm:Dm UST ('la,) AND 
cx:NIRACr REX1J]RFD (JWn'.ITATIQf UMI'IS (rnQL) (1,2) 

Volatiles 

Cllloramethane 
Bl:atauethane 
Vinyl Cllloride 
Cllloroethane 
Methylene Cllloride 

Acetone 
canx,n Disulfide 
1,1-Dichl.oroethene 
1,1-Dichl.oroethane 
1,2-Dichl.oroethene (total) 

Cllloroform 
1,2-Dichl.oroethane 
2-Butanone 
1,1,1-Trichl.oroethane 
carbon Tetrachloride 

Vinyl Acetate 
Bl:ca1.:xl.ichl.oramethane 
1,2-Dichl.oropropane 
cis-1,3-Dichl.oropropene 
Trichl.oroethene 

D.ibrarochl.oramethane 
1,1,2-Trichl.oroethane 
Benzene 
trans-1,3-Dichl.oropropene 
Brcm:>fonn 

4-Methyl-2-pentanone 
2-Hexanone 
Tetrachl.oroethene 
Toluene 
1,1,2,2-Tetrachl.oroethane 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 

67-64-1 
75-15-0 
75-35-4 
75-34-3 

540-59-0 

67-66-3 
107-06-2 

78-93-3 
71-55-6 
56-23-5 

108-05-4 
75-27-4 
78-87-5 

10061-01-5 
79-01-6 

124-48-1 
79-00-5 
71-43-2 

10061-02-6 
75-25-2 

108-10-1 
591-78-6 
127-18-4 
108-88-3 
79-34-5 

Quanti:tatiai LimitsP) 
water :r.a, Soil/Sediment ( 4) 
oo/1 oo/kg 

10 10 
10 10 
10 10 
10 10 
5 5 

10 10 
5 5 
5 5 
5 5 
5 5 

5 5 
5 5 

10 10 
5 5 
5 5 

10 10 
5 5 
5 5 
5 5 
5 5 

5 5 
5 5 
5 5 
5 5 
5 5 

10 10 
10 10 

5 5 
5 5 
5 5 
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TAmE 1-3 

12\RiEr <D!RXIND USl' ('la.) AND 
~ REX1JIRED ~a{ UMI'lS (rnQL) (1,2) 

I. Volatiles 

31. Chl.orobenzene 
32. Ethyl Benzene 
33. styrene 
34. Xylenes (Total) 

(1) 7/87 SCM for CLP Program. 

( CXl1t:inJed) 

108-90-7 
100-41-4 
100-42-5 

1330-20-7 

Quanti:tatia:i Limits (3) 
water 1™ Soil/Sediment C 4) 
oo/1. mJkq 

5 
5 
5 
5 

5 
5 
5 
5 

(2) Specific quantitation limits are highly matrix deperxlent. 'Ihe quantitation 
limits listed herein are provided for guidance ani may not always be achievable. 

(3) Quantitation limits listed for soil/sediment are based on wet weight. 'Ihe 
quantitation limits calculated by the laborato:r:y for soil/sediment, calculated 
on d:r:y weight basis as required by the contract, will be higher. 

( 4) Medium Soil/Sedinent Contract Required Quantitation L:units (CRQL) for Volatile 
'Icr., Cc:ll'pJt1njs are 125 times the imividual lDII Soil/Sediment CRQL. 



I 
I '12\BIE 1-3 

I 'l2\R'.2r amaH> LTST . ('Ia,) AND 
<Xlf.lBACl' RtQJ.I.RED (JWllTJM'IQf UKrlS (~) 

(cxntinled) 

I Quanti.tatiat Limits (1 ) 
water ~ Soil/Se.dhlent(2) 

II. Semi volatiles CAS Nuniler mil. lXlfkq 

I 
35. Rlenol 108-95-2 10 330 

I 36. bis(2-<lll.oroethyl)ether 111-44-4 10 330 
37. 2-<lllorophenol 95-57-8 10 330 
38. 1,3-Dichlorobenzene 541-73-1 10 330 

I 
39. 1,4-Dichlorabenzene 106-46-7 10 330 

40. Benzyl alcohol 100-51-6 10 330 
41. 1,2-Dichlorobenzene 95-50-1 10 330 

I 42. 2-Methyliitenol 95-48-7 10 330 
43. bis(2-<llloroisopropyl) ether 108-60-1 10 330 
44. 4-Methylphenol 106-44-5 10 330 

I 45. N-Nitroso-di-n-dipropylamine 621-64-7 10 330 
46. Hexachloroethane 67-72-1 10 330 
4 7. Nitrobenzene 98-95-3 10 330 

I 48. Isophorone 78-59-1 10 330 
49. 2-Nitrophenol 88-75-5 10 330 

I 50. 2,4-Dimethyliitenol 105-67-9 10 330 
51. Benzoic acid 65-85-0 50 1600 
52. bis(2-<llloroethoxy)methane 111-91-1 10 330 

I 
53. 2,4-Dichlorophenol 120-83-2 10 330 
54. 1,2,4~ichlorobenzene 120-82-1 10 330 

55. Napthalene 91-20-3 10 330 

I 56. 4-<lll.oroaniline 106-47-8 10 330 
57. Hexachlo:rabutadiene 87-68-3 10 .330 
58. 4-<lll.oro-3-methylphenol . 

I 
(para-chloro-meta-cresol) 59-50-7 10 . 330, 

59. 2-Methylnaiilthalene 91-57-6 10 · 330' . ' ' ~ 

I 
60. Hexadchlorocyclopentadiene 77-47-4 10 330 
61. 2,4,6~ichlorophenol 88-06-2 10 330 
62. 2,4,5~ichlorophenol 95-95-4 50 1600 
63. 2-<llloronapithalene 91-58-7 10 330 

I 64. 2-Nitroaniline 88-74-4 50 1600 

65. Dimethylphthalate 131-11-3 10 330 

I 
66. Acenaphthylene 208-96-8 10 330 
67. 2,6-Dinitrotoluene 606-20-2 10 330 
68. 3-Nitroanline 99-09-2 50 1600 
69. Acenaphthene 83-32-9 10 330 

I 
I 
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TABLE 1-3 

'mlGn' a:maH> LIST ('la,) AND 
<DflmCl' RIQ)1RED (JWf.lTmTIDf IJMI'JS (<JU,) 

(ccmtimed) 

()Jantitaticn Limits (1) 
leter 1™ Soil/Sediment (2) 

II. Seni.volati.les CASNuniJer' lXJ/1 m/kq 

70. 2,4-Dinitrqnenol 51-28-5 50 1600 
71. 4-Nit.rqnenol 100-02-7 50 1600 
72. Dibenzofuran 132-64-9 10 330 
73. 2,4-Dinitrotoluene 121-14-2 10 330 
74. Diethyl:Eilthalate 84-66-2 10 330 

75. 4-<hlorqilenyl-pienyl ether 7005-72-3 10 330 
76. Fluorene 86-73-7 10 330 
77. 4-Nitroaniline 100-01-6 50 1600 
78. 4,6-Dinitro-2-methylphenol 534-52-1 50 1600 
79. N-nitroscx:tiplenylamine 86-30-6 10 330 

80. 4-~l-i:neeylether 101-55-3 10 330 
81. Hexachlorabenzene 118-74-1 10 330 
82. Pentachlorophenol 87-86-5 50 1600 
83. Fhenanthrene 85-01-8 10 330 
84. Anthracene 120-12-7 10 330 

85. Di-n-butyl:Eilthalate 84-74-2 10 330 
86. Fluoranthene 206-44-0 10 330 
87. Pyrene 129-00-0 10 330 
88. Butyl.benzyl:phthalate 85-68-7 10 330 
89. 3,3'-Dichlorabenzidine 91-94-1 20 660 

90. Benzo(a)anthracene 56-55-3 10 330 
91. 01rysene 218-01-9 10 330 
92. bis(2-Ethylhexyl):phthalate 117-81-7 10 330 
93. Di-n-octyl:Eilthalate 117-84-0 10 330 
94. Benzo (b) fluoranthene 205-99-2 10 330 

95. Benzo(k)fluoranthene 207-08-9 10 330 
96. Benzo(a)pyrene 50-32-8 10 330 
97. Irrleno ( 1, 2, 3-cxi) pyrene 193-39-5 10 330 
98. Dibenz(a,h)anthracene 53-70-3 10 330 
99. Benzo(g,h,i)perylene 191-24-2 10 330 

(1) Q.Jantitation limits listed for soil/sediirent are based on wet weight. The 
quantitation limits calculated by the laboratory for soil/secllinent, calculated 
on dry weight basis as required by the ex>ntract, will be higher. 

(2) Medimn Soil/Sediment Contract Required Quantitation Limits (CRQL) for Semi
Volatile 'lcr, carpounjs are 60 times the inlividual ION Soil/Sedilrent CRQL. 
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'mBIE 1-3 

':12\IGn' CXHU1ND IJSl' ('la.) AND 
~ RIQJ1Rt1J ~ I.J.HITS (CIU,) 

(ocnt.imed) 

II. Pestici.des/Iqs 

100. aliila-BHC 
101. beta-BHC 
102. delta-BHC 
103. gamma-BHC (Limane) 
104. Heptachlor 

105. Aldrin 
106. Heptadll.or epoxide 
107. Emosul.fan I 
108. Dieldrin 
109. 4,4'-DDE 

110. Ermin 
111. Errlosulfan II 
112. 4,4'-Im 
113. Errlosulfan sulfate 
114. 4,4'-oor 

115. Methoxychlor 
116. Ermin ketone 
117. alpha-Ollordane 
118. gamma-Ollo:rdane 
119. 'Ibxapierle 

120. Aroclor-1016 
121. Aroclor-1221 
122. Aroclor-1232 
123. Aroclor-1242 
124. Aroclor-1248 

125. Aroclor-1254 
126. Aroclor-1260 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 

309-00-2 
1024-57-3 

959-98-8 
60-57-1 
72-55-9 

72-20-8 
33213-65-9 

72-54-8 
1031-07-8 

50-29-3 

72-43-5 
53494-70-5 
5103-71-9 
5103-74-2 
8001-35-2 

12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 

11097-69-1 
11096-82-5 

()Jantitatiai Limits (1) 
water I.air Soil/SedimentC2) 

u;J/1. UJ/kg 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.10 
0.10 

0.10 
0.10 
0.10 
0.10 
0.10 

0.5 
0.10 
0.5 
0.5 
1.0 

0.5 
0.5 
0.5 
0.5 
0.5 

1.0 
1.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 

16.0 
16.0 

16.0 
16.0 
16.0 
16.0 
16.0 

80.0 
16.0 
80.0 
80.0 

160.0 

80.0 
80.0 
80.0 
80.0 
80.0 

160.0 
160.0 

(1) Quantitation limits listed for soil/sedimiP.nt are based on wet weight. '!he 
quantitation limits calculated by the laborato:cy for soil/sedilnent, calculated 
on d:ty weight basis as requried by the contract, will be higher. 

(2) Medium Soil/SediJnent Contract Required Quantitation Lillli.ts (CRQL) for 
Pesticide/FCB 'lt:I.. compoums are 15 times the irxlividual I.J:M Soil/SediJnent CRQL. 
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1. Alumirnnn 
2. Antin:my 
3. Arsenic 
4. Barium 
5. Becyllium 
6. cadmium 
7. calcium 
8. Olrcmium 
9. Cobalt 
10. Copper 
11. Iron 
12. Iead. 
13. Magnesium 
14. Manganese 
15. Mercury 
16. Nickel 
17. Potassium 
18. Selenium 
19. Silver 
20. Sodium 
21. 'lllallium 
22. Vanadium 
23. Zinc 
24. cyanide 

TAmE 1-3 

'J2\RZl' a:maH> USl' ('R:'L) AND 
CXHmN:!r REQJ1RtD ~ LDmS {CU,) 

{ CD1t:inled) 

()Jantitati.at Limit {l, 2 ) 
. u::r/1 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
5 

5000 
15 

0.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

(1) Elements determined by irrluctively coupled plasma emission or Atomic Abso:rption 
(AA) spectrcscopy. 

(2) ~itation limits for water. 
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TABLE 1-4 

NONSTANDARD METHOD voes 

Detection Limit 
Water (ug/1) Soil/Sediment(mg/kg) 

Tetrahydrofuran 

Trichlorofluoromethane 

Dichlorodifluoromethane 

15 

0.4 

1.5 

1.9 

0.05 

0.19 
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TABLE 1-5 

TARGET AND OTHER POTENTIALLY 
ANALYZABLE voes FOR SOIL GAS AND OUTDOOR AIR 

Target voes 

Dichlorodifluoromethane 
1,1-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethyl benzene 
Tetrachloroethene 
Tetrahydrofuran 
Trichloroethene 
Toluene 
Xylene (total) 

Other Analyzable voes 

Methylene Chloride 
1,1,1-Trichloroethane 
Methyl Ethyl Ketone 
eumene 
ehlorobenzene 
1,1,2,2-Tetrachloroethane 
Benzene 
Methyl Isobutyl Ketone 

(1) Assuming a 10 liter sample volume 

Detection Limit (Vppm)(l) 

0.02 
0.02 
0.03 
0.03 
0.02 
0.01 
0.04 
0.02 
0.03 
0.02 

0.03 
0.02 
0. 2·3 
0.02 
0.02 
0.01 
0.03 
0.03 
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o Collect sufficient data to support a baseline 

risk assessment and feasibility study of the 

Stoughton City Landfill site. 

Page: 1-13 

o Perform a baseline risk assessment to 

determine the risk to human heal th and 

environment to the site in the absence of any 

remedial action. 

o Identify remedial alternatives to remove or 

treat contaminated soil and ground water and 

to mitigate contaminant migration. 

o Evaluate remediation alternatives consistent 

with the National Contingency Plan and other 

regulatory requirements and guidelines. 

In order to achieve these specific objectives, data quality 

objectives (DQO) have been established to ensure that the data 

collected are sufficient and of adequate quality for their 

intended uses. The primary data uses for the Stoughton City 

Landfill will be for site characterization, risk assessment and 

evaluation of alternatives; however, health and safety and 

engineering design of alternative uses are also anticipated. The 

priority of data uses, beyond those health and safety data used 

to establish the level of protection needed for investigators at 

the site, are for site characterization, risk assessment and in 

the evaluation of alternatives. These data use will require the 

highest level of confidence, and therefore the lower level of 
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uncertainty. These low limits of uncertainty have driven the 

selection of both the analytical and sampling approaches for the 

Stoughton City Landfill project. 

Based on these intended data uses and the desired level of 

certainty, the Level IV analytical support option has been chosen 

for water and soil/sediment analyses. This level, which is 

characterized by rigorous QA/QC protocols and documentation, 

provides qualitative and quantitative analytical data. In 

addition, the Level V analytical support option will include 

nonstandard method analyses for the following: tetrahydrofuran, 

trichlorofluoromethane, and dichlorodifluoromethane for water and 

gas and outdoor air. Lastly, field screening activities--such as 

the determination of pH, specific conductance, temperature, and 

voe concentration using the HNu photoionization meter--are 

categorized as Level I analytical support. 

The use of the three foregoing analytical support levels will 

assure achievement of both the overall and specific project 

objectives established for the Stoughton City Landfill RI/FS. 

1.5 Sample Network and Rationale 

As previously noted, the conceptual site model for the Stoughton 

City Landfill is poorly defined. Because of this, potential 

contaminant migration routes and receptors will be reevaluated 

during Task 1 of the RI to ensure the proper scope of 

investigations conducted during subsequent phases of the RI. 

Source characterization, through geophysical surveys and soil 

gas sampling, will be implemented to identify refuse disposal 
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areas and areas characterized by near-surface soil contamination 

that are possible sources of ground water contamination. In 

addition, areas potentially characterized by ground water 

contamination will be investigated. These· investigative surveys 

will be initially conducted over the entire existing, · landfill 

boundarvu!:!1l!lfiJ1q!!:IW::1:::pr::::i::~~~1~::1:1~~·~:WWi~P.IW1fupp:eJi!:;!!§PJJJ:,lj\!l1m·wo;i::¢,J;#~1l;~ii9qmt?,'~•~·$:~•·$:i':i::w¢::r:rm:r~•$·E3:7·.11 
to determine contaminants at the site or those that pose a risk 

due to contact exposure. These investigations may be extended 

outside of the above areas fallowing a review of both the 

geophysical and soil gas survey data. In addition, ground water 

flow direction in the upper surficial deposits will also be 

evaluated during the limited field investigation undertaken 

during Task 1. It is anticipated that the primary focus of more 

detailed site investigations under Task 2 will be hydrogeologic 

investigations. These investigations are designed to 

characterize contamination on site and to evaluate the suspected 

primary contaminant migration route ( ground water). These 

investigations will also be focused in the initial investigative 

areas described above, but may be extended outside of the initial 

area fol lowing review of Task 1 data and the results of 

moni taring well sampling results. Soil sampling will be 

performed as part of monitoring well installation, and surface 

water/sediment and air quality evaluations will also take place 

during Task 2. Table 1-6 summarizes the sampling and analysis 

program for the Stoughton City Landfill RI. 



.. .. 
Sample 
Matrix 

Soil Gas 

Soi l 

Ground 
Water 

..,· ... .. .. .- I 

TABLE 1-6 
SUMMARY OF SAMPLING AND ANALYSIS PLAN 

FOR STOUGHTON CITY LANDFILL RI 

Field 
Parameters 

HNu Screening 

HNu Screening 

Lithologic 
Description 

Laboratory Investigative 
Parameters Samples 

Analyzable VOCs(2) 102 
(Nonstandard Methods) 

TCL Volatiles 
(CLP protocol) 

TCL Semivolatiles 
(CLP protocol) 

6 

6 

TCL Pesticides/PCBs 
Electromagnetic/ (CLP protocol) 

6 

Electrical TCL Metals 
Resistivity 
Survey 

(CLP protocol) 
Other Organics(3) 
(Nonstandard Methods) 

6 

6 

Particle-size Analysis 12 
(ASTM D422) 
Hydraulic Conductivity TBD 

(Standard Methods) 

pH 

Specific 
Conductance 

Temperature 

TCL Volatiles(5) 
(CLP protocol) 

TCL Semivolatiles(5) 
(CLP protocol) 

TCL Pesticides/PCBs(5) 
(CLP protocol) 

1 0 

10 

1 0 

Electromagnetic/ TCL Metals 10 
Electrical (Field Filtered-CLP protocol) 
Resistivity Other Organics(5) 10 
Survey (Nonstandard Methods) 

Field Hydraulic Cyanide 
Conductivity 

Water Levels/ 
Flow Direction 

1 0 

Collocated 
or Replicate 

11 

0 

0 

2 

2 

2 

2 

2 

2 

.. .• ' .. 
QA/QC Samples (1) 

Field Matrix 
Blanks Background Total 

11 0 124 

0 2 9 

0 2 9 

0 2 9 

0 2 9 

0 2 9 

0 0 1 2 

0 0 TBD 

2 2 16 

2 2 16 

2 2 16 

2 2 16 

2 2 16 

2 2 16 



.. .. 
Sample 
Matrix 

Surface(4) 
Water 

Sediment(4) 

Air 

... .... 
Field 

Parameters 

pH 

Specific 
Conductance 

Temperature 

Water Levels 

None 

None 

.. .. - .iiilllliilil 
~) 

TABLE 1-6 (continued) 
SUMMARY OF SAMPLING AND ANALYSIS PLAN 

FOR STOUGHTON CITY LANDFILL RI 

Laboratory Investigative Collocated 
Parameters Sameles or Reelicate 

TCL Volatiles(5) 2 

(CLP protocol) 

TCL Semivolatiles(5) 2 
(CLP protocol) 

TCL Pesticides/PCBs(5) 2 

(CLP protocol) 
TCL Metals 2 

(Unfiltered-CLP protocol) 
Other Organics(5) 2 

(Nonstandard Methods) 
Cyanide 2 

TCL Volatiles 2 

(CLP protocol) 

TCL Semivolatiles 2 

(CLP protocol) 

TCL Pesticides/PCBs 2 

(CLP protocol) 
TCL Metals 2 
(CLP protocol) 
Other Organics 2 

(Nonstandard Methods) 

Analyzable voes 3 

(Nonstandard Methods) 

·- -
QAlQC Sameles { 12 

Field 
Blanks Background 

2 

2 

2 

2 

2 

2 

0 2 

0 2 

0 2 

0 2 

0 2 

NA 2 

( 1 ) 
( 2) 

( 3) 

TBD - To be determined on the basis of field investigation results. 
Analyzable voes as listed in Table 1-3. 

NA · Not applicable 

Other organics as listed in Table 1-2. 

.. , 
Matrix 
Total 

6 

6 

6 

6 

6 

6 

5 

5 

5 

5 

5 

6 

(4) The total number of surface and sediment samples taken will be dependent upon the results of field investigation. 
(5) Samples for matrix spike/matrix spike duplicate (MS/MSD) analysis will be collected at a frequency of one per group 

of 20 or fewer investigative samples. Samples for MS/MSD will be collected triple the normal volumes for TCL 
volatiles, and double the normal volumes for TCL extractables (semivolatiles), and pesticides and PCBs. 

(6) Trip blanks will be collected and analyzed ~t a frequency of 1 per shipping container. 
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1.6 Project Schedule 

The schedule for completion l~l~!~illilll11,f::~§~§!im!:!lm~:iilililil!'.~'n'o.,il@ii'lgi of the RI/FS is 
presented in Figure 1-5. The anticipated start and completion 

dates for each major project task are indicated as the number of 

weeks following the Work Plan/Project Plan approval. 

Technical memoranda will be prepared and submitted to the USEPA 

and WDNR during the course of the RI and FS, prior to the 

preparation and submittal of RI or FS reports. The technical 

memoranda anticipated during the Stoughton City Landfill RI/FS 

and the expected preparation dates, in terms of weeks from 

initiation of the project, are listed in Table 1-7. 



I 

ESTIMATED PROJECT SCHEDULE 
STOUGHTON CITY LANDFILL 

WEEKS FROM EFFECTIVE DATE OF WORK PLAN APPROVAL 
0 4 8 12 16 20 24 28 

REMEDIAL INVESTIGATION 
(1) 

~ 

TASK 1 

GEOPHYSICAL SURVEYS -
SOIL GAS SURVEY ,...__ 

PIEZOMETER INSTALLATION ---. 

TASK 2 
. 

WELL INSTALLATION/SOIL SAMPLING 

WELL SAMPLING 

HYDRAULIC CONDUCTMTY TESTING -
AIR SAMPLING --
SURFACE WATER/SEDIMENT SAMPLING 

(1) REMEDIAL INVESTIGATION TO BE CONDUCTED 
USING PHASED APPROACH. ESTIMATED FIGURE 

PROJECT SCHEDULE 1-5 TASKS 1 AND 2 

~ ERM-North Central, Inc. 
11/18/88 

C,6,, 
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TABLE 1-7 

ESTIMATED SUBMITTAL DATES FOR TECHNICAL MEMORANDA 
DURING THE STOUGHTON CITY LANDFILL RI and FS 

TITLE 

Task 1 Technical Memorandum 

SUBMITTAL DATE*(WEEKS) 

8 

1.1 Site Boundary 
!n'ef'ernd:·,······,·,,:e, 
~~'fiifi1imis'~:~, 

1.2 Historical Aerial Photo Analysis 

1.3 Area Ground Water Usage Survey 

1.4 History of Response Actions 
lEVa)gj)Jat::;i.otjJ]~o~~ill::\SJti,$.Ji:~ng~::~;Oa .,,½ 

1.5 Geophysical and Soil Gas Surveys 

1.6 Review of Air Sampling Data 

1.7 Surface Water Evaluation 

1.8 Ground Water Flow Direction Evaluation 

Report of Monitoring Well Installation 

Results of Ground Water Sampling at 
Landfill 

Results of Soil Sampling at Landfill 

Res~lts of Resideniial Well Sampling 
(If necessary) 

Results of Surface Water Sampling 
(If necessary) 

Results of Air Sampling 

Results of Remedial Alternative Screening 

20 

28** 

28** 

32** 

32** 

32** 

44 

* Dates are in reference to effective date for Work Plan 
approval. 

** Estimated submittal, actual date will be 4 weeks after receipt 
of laboratory results to enable validation. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

As the primary contractor to the Stoughton City Landfill Steering 

Committee, ERM-North Central has the overall responsibility for 

all phases of the RI/FS. 

2.1 Management 

Operational responsibilities involving execution and direct 

management of the technical and administrative aspects of this 

project have been assigned as follows: 

Briand C. Wu, PRP Project Coordinator 

Uniroyal Plastics Company, Inc. 

James W. Polich, Project Manager 

ERM-North Central 

:w~a~~I Valentino, Remedial Project Manager 

USEPA, Region V 

2.2 Field Activity 

ERM-North Central will perform or supervise all field 

investigations including sample collection, and conduct a 

receptor-based baseline risk assessment using both existing, 

relevant data and valid data generated during the RI. 
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2.3 Laboratory Analysis 

Three laboratories, CompuChem Laboratories, Pace Laboratories, 

and Soils and Engineering Services, Inc. will act as 

subcontractors to ERM-North Central. CompuChem Laboratories, 

which currently participates in USEPA' s Contract Laboratory 

Program (CLP), will perform all chemical analyses (with the 

exception of soil gas and air carbon tube analysis and other 

volatile organic analysis as identified in Section 1.3) required 

as part of the RI/FS. Review of Tentatively Identified Compounds 

(TICs) and final data review by CompuChem is performed in a two

step process involving first the Lab Technical Reviewers and then 

the Report Integration Technical Reviewers. Pace Laboratories, 

also a CLP laboratory, will conduct the analysis of carbon tubes 

collected during the soil gas investigation and the outdoor air 

sampling phase of the RI and also analyses of three additional 

voes in water and soil/sediment using nonstandard methods. Mr. 

William Scruton will be responsible for final data and TIC review 

for Pace and was responsible for SOP development for soil 

gas/outdoor air and nonstandard method analyses. Soil and 

Engineering Services, Inc. wil 1 perform soil geotechnical 

analyses. 

2.4 Quality Assurance 

Overall Quality Assurance (QA) responsibility will be held by the 

Quality Assurance Officer ( QAO) of ERM-North Central. All 

subcontractors to ERM will provide appropriate project 

management, and ERM-North Central will furnish administrative 

oversight and QA/QC for all deliverables. Environmental 
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Standards, Inc. will be responsible for data validation and 

subsequent report preparation. All deliverables will be issued 

by ERM-North Central. The Quality Assurance Office of the USEPA, 

Region V will provide review of the QAPP. 

2.5 Performance and System Audits 

Performance and system audits for field operations will be 

performed by the QAO of ERM-North Central. In addition, evidence 

audits will also be performed by the QAO of ERM-North Central. 

The Central Regional Laboratory of USEPA Region V will be 

responsible for performance and system audits of analytical 

laboratories. 
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3.0 QUALITY ASSURANCE OBJECTIVES 

The overall quality assurance objective is to develop and 

implement procedures for sampling, laboratory analysis, field 

measurement and reporting that will provide data to a degree of 

quality consistent with its intended use and defensible in a 

court of law. This section defines the goals for levels of QC 

effort and the accuracy, precision, sensitivity, completeness, 

representativeness, and comparability of laboratory analyses. 

3.1 Level of QC Effort 

Quality Control samples--including collocated or replicate 

samples, background samples, and field and trip blanks--will be 

submitted to the respective analytical laboratories to assess the 

quality of the data resulting from field sampling investigations. 

Collocated samples, and to a lesser extent replicate samples, 

assess the precision of the sampling activities. One ( 1) 

collocated/field duplicate sample is required per ten ( 10) or 

fewer investigative samples. Trip blanks, which will be kept 

with investigative samples throughout the sampling event, assess 

the cross-contamination due to voe migration during shipment. 

Two trip blank samples per shipment container are required to be 

sent by the laboratory to the site or sampler. The analysis of 

one of these trip blanks is required. The other is for use as 

backup. All trip blank samples must remain sealed until 

analysis. Field blanks will be used to assess the overall 

procedural contamination due to sampling activities. One field 

blank sample is required per ten or fewer investigative water and 

soil gas samples. Field blanks are not available for air 
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analysis, and trip blanks will only be provided for water, soil 

gas, and air analysis of voes. The specific level of QC effort 

is summarized by sample matrix and parameter in Table 1-6. 

The analytical laboratories selected for sample analysis are 

participants in the USEPA Contract Laboratory Program (CLP) for 

organic and inorganic testing. The level of QC effort provided 

by CompuChem Laboratories will be equivalent to the level of QC 

efforts specified under the 7 /85 and 1:a:'½,'8'.,::?i:i SOWs for the CLP 

program as appropriate. The level of QC effort by Pace 

Laboratories for the analysis of the three additional voes in 

water and soil/sediment using nonstandard methods and the 

analysis of voes in soil gas and air is outlined in the SOPs 

contained in Appendix A and B, respectively. 

The level of QC ef-fort for field measurement of pH will consist 

of precalibration using three buffer solutions (pH 4, 7 and 10) 

and calibration verification at regular intervals (at least once 

a day). Calibration activities will be recorded in a project log 

book. QC effort for field conductivity measurements will consist 

of initial and continuing ( at least once a day) calibration 

verification using a standard solution of known specific 

conductance. QC effort for HNu screening will consist of initial 

and continuing ( at least every day) calibration verification 

using a standard reference gas. 

3.2 Accuracy, Precision, and Sensitivity of Analyses 

The QA objectives of analyses with respect to accuracy, 

precision, and sensitivity are to achieve acceptable data based 
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on specified performance criteria. Accuracy and precision 

requirements and method detection limits for CLP protocol 

analyses are de.scribed in the 7 /85 and taiz:8ib! SOWs for the CLP 

program as appropriate. . Accuracy and precision criteria and 

required detection limits for voe analyses by Pace Laboratories 

are presented in Appendices A and B. 
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The accuracy of field measurements of pH will be assessed through 

preme·asurement calibrations and 

using at least two standard 

post-measurement verifications 

buffer solutions. The two 

measurements must each be within +O.O5 standard units of buffer 

solution values. Precision will be assessed through duplicate 
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measurements. ( The electrode will be withdrawn, rinsed with 

deionized water, and reimmersed between each duplicate). The 

instrument used will be capable of providing measurements to 0.1 

standard unit. The accuracy of the specific conductance and HNu 

photoionization meters will be assured by daily calibration 

verification with check standards. If readings vary more than 5 

percent from an expected value, the units will be replaced. 

3.2.1 Data Completeness, Representativeness, and 

Comparability 

It is expected that the TCL organic and TCL inorganic parameters 

analyzed consistent with CLP procedures will provide data meeting 

the QC acceptance criteria for 95% of all samples analyzed. Upon 

request, the completeness of an analysis will be documented by 

the laboratory with items such as chromatograms, spectra, and QC 

data to allow the data user to assess the quality of the results. 

The sampling and analysis program is designed to provide data 

representative of site conditions. During the development of 

this program, special consideration was given to past disposal 

practices, existing analytical data from previous site 

investigations, and the physical setting of the site to ensure 

the representativeness of the data generated by the RI. 

Data comparability will be assured by using identical sampling 

procedures, analytical procedures, and by reporting results in 

identical units of measurement. 
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3.2.2 Documentation 

The documentation system will comply with the requirements of CLP 

protocol. 

3.2.3 Quality _Control Requirements 

The sampling activities will include the following procedures for 

purpose of quality control: 

0 Collection of field duplicates, including 

collocated and replicate samples. 

o Collection of field blanks. 

o Inclusion of trip blanks in sample shipments 

for the analysis of voes in water, soil gas, 

and air. 

The specific level of QC effort is summarized by the sample 

matrix and parameter in Table 1-6 and is discussed in Section 

I 3.1. 

I 
I 
I 
1, 
:1 
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The Field Sampling Plan ( FSP), presented as Part I of this 

Sampling and Analysis Plan, contains all appropriate information 

pertinent to field sampling procedures. 
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5.0 SAMPLE CUSTODY PROCEDURES 

Sample custody procedures will be consistent with Attachment 4 of 

the USEPA Region V Guidance "Content Requirements for Quality 

Assurance Project Plans." 

A sample will be considered under the person's custody if: (1) it 

is in a person's physical possession, (2) in view of the person 

after he has taken possession, (3) secured by that person so that 

no one can tamper with the sample, or (4) secured by that person 

in an area that is restricted to authorized personnel. The 

sample packaging and shipment procedures summarized below will 

assure that the samples will arrive at the laboratory with the 

chain-of-custody intact. 

Field procedures are as follows: 

o The field sampler will be personally 

responsible for the care and custody of the 

samples until they are transferred or 

properly dispatched. As few people as 

possible will handle the samples. 

o All samples will be tagged with sample 

numbers and locations. 

o Sample tags will. be completed for each sample 

using water proof ink unless prohibited by 

weather conditions. 

, 
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Transfer of custody and shipment procedures will be as follows: 

o Samples will be accompanied by a properly 

completed chain-of-custody form. The sample 

numbers and locations will be listed on the 

chain-of-custody form. When transferring the 

possession of samples, the individuals 

relinquishing and receiving will sign, date 

and note the time on the records. This 

record documents the transfer of custody of 

samples from the sampler to another person, 

to a permanent laboratory, or to/from a 

secure storage area. 

0 S amp 1 es w i 11 be l¢·ras$':f{fJ!''e'dJ;f(#s•:••mfe'riyf"[6;in(effi'ya]:j 
:'$;.~)np:l':et~~\'1,!i\:in,1:~:j'!:ii'::~~~e¥::~]m::'a'nje,$~cjip'at,·~"a:::1:•:m1;;e;o::;B'Tb'e]iii!fl:dpj:;:r,i'iJ\I'dwi 
ro°'ro'n;<:':~;n:er~~t''l.:'o"."ff:1~0tl'~!~i~:~1'i':Ji'3l!l~[w:'.j[~i;~i:i~l:i~P;el Pro Pe r 1 y 
packaged according to appropriate Department 

of Transportation (DOT) regulations for 

shipment and dispatched by overnight carrier 

to the appropriate laboratory for analysis, 

with a separate signed custody record 

enclosed in each sample box or cooler. 

Shipping containers will be secured with 

strapping tape and custody seals for shipment 

to the laboratory. 
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o A sample analysis request form will accompany 

each shipment of samples to the analytical 

laboratory. A description of the requested 

analysis and the specific laborat·ory analysis 

code will be included on this form. 

o A standardized sample tracking form will also 

be completed to establish sample custody 

prior to shipment to the laboratory and to 

document specific sample preservation 

methods . 

Page: 5-3 

Copies of all sample custody forms will be maintained in the 

project files along with copies of all field measurement data and 

sample-specific information recorded in the field log book and on 

field data forms. Field custody procedures are further described 

in the Data Management Plan. 

The specifications for chain-of-custody and document control for 

both CompuChem and Pace Laboratories will comply with the CLP 

requirements and be carried out in accordance with the 7/85 and 

!8'%87!1 sows for CLP analyses as appropriate. 

CompuChem Laboratories will provide all sample containers 

necessary for field sampling and QC requirements. Each lot of 

sample containers will be checked for cleanliness by the 

laboratory and sealed to prevent contamination. Samples will be 

received at the laboratory by the sample custodian, who will 

examine each sample to ensure that no damage occurred during 

shipment and that the chain-of-custody record is complete and 
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accurate. The sample custodian will also ensure that each sample 

has been preserved in a manner required by the particular test 

and stored according to the correct procedure ( see Table 7-1, 

Part I). Samples will be preserved by storage in a cooler 

maintained at 4°c until the analysis begin. 

Pace Laboratories will provide all of the activated carbon tubes 

necessary for the soil gas and air sampling programs, and also 

containers for the sampling of the three additional voes to be 

determined by nonstandard methods. For soil gas and air 

sampling, each tube will be sealed with specially designed end 

caps and labelled to indicated the sample number, location, time 

and date. Preservation of tubes will involve maintaining a 

storage temperature of 4°c. Carbon tubes will be received at the 

laboratory by the sample custodian who will examine all tubes to 

ensure that they are properly sealed. The sample custodian will 

also cross-check the chain-of-custody record with sample labels 

to ensure that the documentation is complete and accurate. 

Carbon tubes will be stored at 4°c until analysis begin. 

ERM-North Central will maintain the RI files along with all 

relevant records, reports, logs, field notebooks, pictures, 

subcontractor reports, and data reviews in a secured, limited 

access area and under the custody of the site manager. 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

This section presents the calibration procedures and information 

for all major measurement systems including field and analytical 

laboratory testing. 

6.1 Field Instruments 

A maintenance and calibration program will be implemented to 

ensure that routine calibration and maintenance are performed on 

all field instruments. The program will be administered by the 

field team leader who will perform routine preventative 

maintenance (e.g., cleaning or other procedures identified in the 

instrument manual) on a weekly basis and calibration of field 

instruments on a daily basis. Calibration activities will 

include the use of buffer solutions for calibrating the pH meter, 

liquids of known conductance for calibrating the specific 

conductance meter, and a standardized reference gas (isobutylene) 

for calibration of the HNu photoionization meter. 

Calibration, operation, and maintenance of all field instruments 

will be documented in the field log book, and all field personnel 

will maintain their proficiency. Operating procedures outlined 

in the manual for each instrument will be followed. If field 

equipment should fail, the field team leader will be contacted 

immediately and will either provide replacement equipment or have 

the malfunction repaired immediately. 
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6.2 Laboratory Equipment 

CompuChem will perform calibration and preventative maintenance 

procedures for laboratory equipment in accordance with the 7/85 

and [8!:;/41:8ii:lfl sows for the CLP program as appropriate. Pace 

Laboratories' calibration and maintenance procedures are 

described in Appendices A and B. 
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7.0 ANALYTICAL PROCEDURES 

Water and soil/sediment samples collected will be analyzed for 

the complete Target Compound List ( TCL) consistent with CLP 
I 

procedures. If necessary, private well samples will be analyzed 

only for TCL compounds detected in the monitoring well samples. 

The complete list of TCL parameters is shown on Table 1-3. The 

TCL analyses will be conducted by CompuChem Laboratories using 

methods specified in the 7 /85 and i'.a%8.:i7! sows for CLP laboratories. 

Other voes for water and soil/sediment ( Table 1-4), and 

analyzable voes for soil gas and air (Table·l-5) will be analyzed 

by Pace Laboratories in accordance with Level V nonstandard 

methods as OU t 1 ined in iAP'i>:~(ijg:~'Rm:~~N:l!:Jrr(1!~~,f.i;~:mm1:·g·~:~'1i1l!i!l:l:ii:q@l[~:f4:~:·:)J~!i::!~ri:a)::tt~ppen'ci:(xi 
1aJ:1m~•::ac1al~.1r'ona:7:~[~oc.~:1r:•·:~fn::~waf~:rm:m•a·na11rso,r'x,·~$:e·arm,ent,'•>'.M 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

8.1 Analytical Laboratories 

Quality control at CompuChem Laboratories will be carried out in 

accordance with the 7 /85 and 1aRK$:i:Zii sows for CLP laboratories. 

Quality control at Pace Laboratories will be carried out as 

described in Appendices A and B. 

8.2 Field Quality Control 

Field quality control will be carried out during all field 

activities such as soil sampling, ground water sampling, surface 

water/sediment sampling, and well drilling and installation by an 

experienced ERM-North Central geologist or engineer. The on-site 

supervisor will be present during · all sampling activities and 

subcontracted activities such as drilling. All field quality 

control procedures will be carried out according to the QAPP and 

documented in the field notebook. 
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9.0 DATA REDUCTION, VALIDATION AND REPORTING 

Procedures for documenting sample collection and custody, 

validating analytical data, and reporting the results of each 

phase of the RI/FS are covered in this section. 

9.1 Documentation 

Information pertaining to sample collection, samp\e custody, 

analyses to be performed, field measurements, and other field 

observations will be documented and stored in accordance with 

procedures contained in the Data Management Plan. 

Field measurements and sample collection data will be recorded on 

specific field data forms and in a field log book. Sample 

custody and r€quests for analytical tests to be performed will be 

documented on sample tracking forms, chain-of-custody records, 

and sample analysis request forms. 

Data received from the analytical laboratories will be validated, 

organized under specific project headings, and stored in the 

project files maintained at ERM-North Central offices. 

9.2 Data Validation 

CompuChem Laboratories and Pace · Laboratories will perform in

house analytical data reduction and validation under the 

direction of their respective laboratory QA officers. The 

laboratory review will include checks for the attainment of QC 

criteria as outlined in CLP procedures and established EPA 
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methods. The validity of analytical data will also be assessed 

by comparing the analytical results of duplicate and blank 

samples. 

Additionally, the laboratories will critique their own analytical 

programs by using spiked addition recoveries, established 

detection limits, precision and accuracy control charts and by 

keeping accurate records of the calibration of instruments. 

ERM-North Central will review all sample collection procedures 

and laboratory data validations to insure that QA/QC has been 

maintained. Environmental Standards, Inc. (ESI) will perform a 

final data validation. The data validation analysis will be 

conducted in accordance with USEPA guidance documentation such as 

"Laboratory Data Validation Functional Guidelines" ( February, 

1988 for organics and July, 1988 for inorganics). 

9.3 Reporting 

Results from the data validation and QA/QC analysis will be 

summarized in a technical memorandum for submittal to the USEPA 

and WDNR. The ESI data validation report will be submitted as an 

addendum to this memorandum. All site investigation data will be 

analyzed, and a summary interpretation will be developed for the 

type and extent of contamination from the site. The summaries 

will be submitted as technical memoranda at the completion of 

each RI task and included as appendices of the RI report. 
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9.4 Data Package/Data Deliverables 

CompuChem will provide the standard CLP data package required 

under the appropriate sows. Pace Laboratories will provide a 

similar data package to include chromatograms and intergration 

printouts for a 5-point standard for all raw data and for 

laboratory blanks (12 hour). This information will be presented 

in a CLP format including a case narrative, surrogate spike 

recoveries, all recoveries, matrix spike/matrix spike duplicate 

recoveries, summary of method blanks, GC run time chronology and 

order, sample results and all raw data for method blanks. 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

ERM-North Central' s Quality Assurance Officer will monitor and 

audit the performance of QA/QC procedures to insure that the 

RI/FS is executed in accordance with this QAPP. 

10.1 Laboratory 

All laboratory performance and system audits will be carried out 

according to CLP requirements which includes external audits by 

the Contract Project Management Section ( CPMS) of the Central 

Regional Laboratory (CRL). 

10.2 Field Activities 

QA audits of field measurements procedures, sample collection, 

sample custody procedures, and monitoring well installation will 

be conducted on a periodic basis to document that field 

activities are performed in accordance with the Field Sampling 

Plan. These audits will be scheduled to allow oversight of as 

many field activities as possible and will be performed by ERM

North Central's field team leader. 
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11.0 PREVENTATIVE MAINTENANCE 

11.1 Laboratory Equipment 

All equipment at the laboratories will be maintained in 

accordance with the 7 /85 and i.§i¼'§i~I sows for CLP laboratories as 

appropriate. 

11.2 Field Equipment 

Preventative maintenance procedures for the HNu photoionization 

meter, pH meter and conductivity meter will be carried out in 

accordance with operating manuals for the respective instruments 

t~pq;f'mw:~:,;i.;:+,:'~:,:F?~:,:1m~;;,lp9.;g~~}~:g::::1~;?!:rj:~1:::;1;:ng:::'li:%·;;•~:\1.i;;gj:!:lli:gg;ili;i9P.9.~;~i 
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA 

PRECISION, ACCURACY AND COMPLETENESS 
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Both CompuChem and Pace Laboratories will comply with the 7 /85 

and IE}'i0[:~:,7j sows for CLP laboratories, as appropriate, to assess 

data precision, accuracy and completeness. Additionally, 40 CFR 

Part 136, Section 7.1 - 8.7 (pp 43375-43377) will be applied as 

necessary in the assessment. 
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13.0 CORRECTIVE ACTION 

13.1 Analytical Laboratories 

Corrective actions for CompuChem Laboratory will be carried out 

in accordance with procedures outlined in the 7 /85 and :a;:¾:'~@I sows 

for CLP laboratories, as appropriate. 

13.2 Field Work 

Corrective action indicated by audit results or detection of 

unacceptable data will be determined by ERM-North Central' s 

Project Manager in consultation with the Stoughton City Landfill 

Steering Cammi ttee, US EPA, and WDNR. 

include, but is not limited to: 

Corrective action may 

0 

0 

0 

0 

IRg'.srami.;@1~::'ng:~\m:~n;oi reanalyzing samples if holding 

time criteria are exceeded. 

Evaluating and amending sampling and 

analytical procedures. 

Accepting data with an acknowledged level of 

uncertainty. 

Eliminating outliers identified by the 

validation task. · 
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The proposed corrective action will be implemented only after 

full agreement to the type of action required by the regulatory 

agencies and the Stoughton City Landfill Steering Committee is 

achieved. 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Quality assurance reports will be issued by ERM-North Central as 

part of RI/FS technical memoranda. These reports will include 

the results of QA audits and any necessary corrective action 

procedures. In addition, the data validation and data 

sufficiency task will be incorporated into the technical 

I memoranda. 
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1. 

THE DETERMINATION OF VOLATILE ORGANIC 
COMPOUNDS IN SOIL GAS 

- 1 -

Scope and Application 

1.1 This method covers the determination of a number of volatile 
organic compounds. The following parameters may be determined 
by this method: 

Parameter 

Dichlorodifluoromethane 
1, 1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethyl benzene 
Tetrachloroethene 
Tetrahydrofuran 
Trichloroethene 
Toluene 
Xylene (total) 

CAS Number 

75-71-8 
75-35-4 

156-59-4 
156-60-5 
100-41-4 
127-18-4 
109-99-9 
79-01-6 

108-88-3 
1330-20-7 

1.2 This is a gas chromatographic method applicable to the 
determination of the compounds 1 i sted above in soi 1 gas and 
outdoor air. The method describes analytical conditions for 
dual capillary column/dual flame ionization detection which 
allows for qualitative and quantitative confirmation of results 
on a single injection. 

1. 3 The estimated method detection 1 imit (MDU for each parameter 
is listed in Table 1. The MDL for a specific sample may differ 
from those 1 i sted, depending upon the nature of interferences 
in the sample matrix. 

1.4 Other compounds may also be determined by this method. These 
compounds include but are not limited to: methylene chloride, 
1,1,1-trichlorethane, methyl ethyl ketone, cumene, 
chlorobenzene, 1 ,1 ,2,2-tetrachloroethane, benzene, and methyl 
isobutyl ketone. 
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THE DETERMINATION OF VOLATILE ORGANIC 
COMPOUNDS IN SOIL GAS 

- 2 -

2. Summary of Method 

2.1 Volatile organic compounds are collected on charcoal, desorbed 
with carbon disulfide, and analyzed by dual capillary column 
gas chromatography with dual flame ionization detectors. 
Qualitative identification of the p~rameters of interest is 
performed using the retention times from two dissimilar 
capillary columns. Quantitative analysis is performed using 
internal standard techniques and extraction efficiency is 
monitored using a surrogate spike. 

3. Interferences 

3. l Method interferences may be caused by contaminants in solvents, 
reagents, and other sample processing hardware that lead to 
discrete artifacts and/or elevated baselines in the detector 
outputs. All of these materials must be routinely demonstrated 
to be free from interferences under the conditions of the 
analysis by running laboratory reagent blanks. 

3.2 The use of high priority reagents and solvents helps to 
minimize interference problems. 

3. 3 Matrix interferences may be caused by contaminants that 
co-extracted from the sample. The extent of matrix 
interferences will vary considerably from source to source. 

4. Safety 

4.1 The toxicity or carcineogenicity of each reagent used in this 
method has not been precisely defined; however, each chemical 
compound shou 1 d be treated as a potenti a 1 hea 1th hazard. The 
laboratory maintains a reference file of material safety data 
sheets for the analyst's use. 

4.2 Safety glasses should be worn when opening the sealed ends of 
charcoal tubes to avoid injury to the eyes from glass splinter~. 

5. Apparatus and Materials 

5.1 A calibrated personal sampling pump whose flow can be 
determined within ±5% at the recommended flow rate. 
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5.2 Charcoal tubes - Presently using charcoal tubes provided by 
SKC, Inc. (known as NIOSH tubes). These are glass tubes with 
both ends flame sealed, 7 cm long with a 6-mm OD and 4-mm ID, 
containing 2 sections of 20/40 mesh activated charcoal 
separated by a 2-mm portion of urethane foam. The adsorbing 
section contains 100 mg of charcoal, and the back-up section 50 
mg. A 3-mm portion of urethane foam is placed between the 
outlet end of the tube and the back-up section. A plug of 
silylated glass wool is placed in front of the adsorbing 
section. 

5.3 Two milliliter vials with crimp-on caps which contain 
Teflon-lined septa. 

5.4 Microliter syringes: Ten-microlite for GC injections and 
25-microliter and 100-microliter for standard preparation. 

5.5 Pipets for dispensing desorbing solvent. 

5.6 Volumetric flasks - Ten-milliter. 

5.7 Glass tube cutter. 

5.8 Gas chromatograph - An analytical _system complete with a 
temperature programmable gas chromatograph and all required 
accessories including syringes, analytical columns and gases. 
The injection port must be designed for split injection 
(Hewlett Packard 5880A GC or equivalent). 

5.9 Columns for dual capillary analysis: 

5.9. l Fused silica, 15 m x 0.32 mm ID, l um film thickness, 5% 
phenyl, 94% methyl, 1% vinyl silicone bonded phase <J&W 
DB-5 or equivalent) 

5.9.2 Fused silica, 15 m x 0.32 mm ID, l um film thickness, 14% 
cyanopropylphenyl bonded phase (J&W DB-1701 or 
equivalent) 

5.9.3 Both columns are installed in the same injection port 
using a two-hole graphite ferrule. 
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5. 10 Two Hewlett-Packard 5880A GC terminals or equivalent. 

5. 11 Injections are made with a Hewlett-Packard 7673A autosamrler or 
equivalent. The autosampler is programmed to be rinsed in 
carbon disulfide between injections. 

6. Reagents 

6. l Carbon disulfide - chromatographic grade 

6.2 Stock standard solutions 

6.2. l Prepare approximately 50,000 ug/ml standards by adding 
500 ul of each analyte to 10 ml volumetric flasks 
partially filled with carbon disulfide. Fill the 
volumetric flasks to the mark and invert three for 
proper mixing. Correct concentration for density and 
purity. 

6.2.2 Transfer the stock standard solutions to Teflon-sealed 
screw-cap bottles. Store with minimal headspace at -10 
to -20°C and protect from light. All standards must be 
replaced after one month or sooner if comparison with 
check standards indicates a problem. 

6.3 Secondary dilution standards - Using stock solutions, prepare 
secondary dilution standards in carbon disulfide that contain 
the compounds of interest, either singly or mixed together, 
plus the surrogate standard. The secondary dilution standards 
should be prepared at the following concentrations: 1000, 
5000, and 10,000 ug/ml. 

6.4 Internal standard solution - Prepare a 5000 ug/ml solution of 
bromofluorobenzene in carbon disulfide as described in Section 
6.2. The addition of 10 ul of this solution to l ml of sample 
or standard is equivalent to 50 ug/mL. 

6.5 Surrogate standard spiking solution - Prepare a 5000 ug/ml 
solution of decane in carbon disulfide. The addition of 10 ul 
of this solution to charcoal with desorption l ml of carbon 
disulfide is equivalent to 50 ug/ml. 
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6.6 Quality control check sample - Prepare a QC check sample at a 
concentration of 10,000 ug/ml for each analyte of interest (see 
1. 1). The addition of 5 ul of this solution to charcoal 
followed by desorption with 1 ml of carbon disulfide is 
equivalent to 50 ug/ml. The QC check sample concentrates must 
be prepared by the 1 aboratory us 1 ng standards prepared 
independently from those used for calibration. 

6.7 Matrix Spiking Solution - Prepare a matrix spiking solution at 
a concentration of 5,000 ug/ml for each analyte of interest. 
The addition of 10 ul of this solution to charcoal followed by 
desorption with 1 ml of carbon disulfide is equivalent to 50 
ug/mL. The matr1x spiking solution concentrates must be 
prepared by the laboratory using standards prepared 
independently from those used for calibration. 

Calibration 

7. l Establish the following gas chromatographic 
conditions: 

Initial column temperature - 40°C, 
hold for 5 minutes, 
ramp at 20°C/minute to 220°c, 
carrier gas-helium at 3 mls/min. split ratio - 1 :5 
Detectors - dual flame ionization at 250°C 
Injector temperature-250°C 

operating 

7.2 Internal Standard Calibration Procedure 

7.2.1 Prepare calibration standards so that the addition of 
5-10 ul of the standard solution to charcoal and 
desorption with 1 ml of carbon disulfide spans the 
expected range of sample concentrations (5, 10, 50, 100, 
and 500 ug/ml) for each compound of interest plus the 
surrogate spike compound. After desorption, add 10 ul 
of bromofluorobenzene -cI.S.). The internal standard 
concentration is 50 ug/ml in the desorbed standard. 

7.2.2 Inject 1.0 ul into the GC system, analyze according to 
Section 7.1 and tabulate peak area against concentration 
for each compound and internal standard. Calculate 
response factors for each compound using Equation 1. 



I 
I 
I 
I 
I 
I' 
I' 
I 
.1 
I 7.3 

:1 
I 
I 
I' 
Ii 
~-

I 
I 
I 
I 

THE DETERMINATION OF VOLATILE ORGANIC 
COMPOUNDS IN SOIL GAS 

- 6 -

RF= 

Equation 1 

<As><C1s> 

<A1s><cs> 

where: 

As = area for the parameter of interest 

A1s = area for the internal standard 

Cs = concentration of the parameter of interest 
(ug/mU 

C1s = concentration of the i nterna 1 standard < ug /mU 

If the RF value over the working range 1s a constant 
( <30% RSD), the RF can be assumed to be invariant and 
the average RF can be used for ca 1 cul at1 ons. The RF 
corrects for desorption efficiency for each compound of 
interest. 

The working calibration curve (or RF) must be verified on each 
working day by the measurement of a 50 ug/ml calibration 
standard. Calculate the % difference for each compound using 
Equation 2. 

where: 

Equation 2 

RFic - RFc 
% D = ____ X 100 

RF1c 

RF 1c = response factor from the initial calibration 
RFc = current response factor 

If the %0 for any parameter is greater than ±25%, a new 
calibration curve must be prepared. 

• 
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Quality Control 

8. l Before processing any samples, the analyst must analyze a 
laboratory reagent blank (carbon disulfide) to demonstrate that 
interferences from the analytical system are under control. 
Each time a set of samples is desorbed, a laboratory reagent 
blank must be processed. The reagent blank must contain less 
than or equal to the MDL of any analyte of interest. 

8.2 Before processing any samples, the analyst must analyze a 
charcoal tube from the same lot as the sample tubes for a 
method blank to demonstrate that interferences from the 
analytical system are under control. Each time a set of 
samples is desorbed, a method blank must be processed. The 
method blank must contain less than or equal to the MDL of any 
analyte of interest. 

8.3 The laboratory must spike a minimum of 10% of all samples with 
the analytes of interest (see 1.1 >. The addition of 10 ul of 
the matrix spiking solution to charcoal followed by desorption 
with l ml of carbon disulfide 1s equivalent to 50 ug/ml for 
each analyte of interest. 

8.4 The laboratory must daily demonstrate that the operation of the 
measurement system is in control by analyzing a quali-ty control 
sample at the 50 ug/ml level. 

8.5 The surrogate spike recoveries, the matrix spike recoveries, 
and the quality control sample recoveries must agree within 
±25% of the true values. 

Sampling (See Section 6.2 of Part I) 

9.1 Technique 

9.1.l Immediately before sampling, break the ends of the tube 
to provide an opening at least one-half the internal 
diameter of the tube (2 mm). 

9.1.2 The smaller section of charcoal is used as a backup and 
should be positioned nearest the sampling pump. 

9. 1. 3 Connect two charcoa 1 tubes in series in order to 
distinguish breakthrough from migration. 

9.1 .4 Do not exceed the recommended air volume. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

THE DETERMINATION OF VOLATILE ORGANIC 
COMPOUNDS IN SOIL GAS 

- 8 -

9. l. 5 The charcoal tubes should be capped with the supplied 
plastic caps immediately after sampling. Under no 
circumstances should rubber caps be used. 

9.1.6 One tube should be handled in. the same manner as the 
sample tube (break, seal and transport) except that no 
air is sampled through this tube. This tube should be 
labeled as a travel blank and be treated as a regular 
sample. Results for travel blanks will be submitted 
with samples. 

9. l .7 Label as primary and secondary tube. 

9.2 All samples must be iced or refrigerated at 4°C from the time 
of collection until desorption. 

9.3 All samples must be analyzed within 14 days of collection. 

10. Sample Desorption 

10. l The status of the seals on each charcoal tube is noted and 
recorded as intact, broken, or none. 

10.2 The field identification number and the laboratory 
identification number on each sample seal are checked with 
those on the sample identification sheets. 

1 O. 3 Remove front and back charcoal sections from each primary tube 
and place in separate sample vials. 

10.4 Add 10 uL of surrogate spiking solution to each sample, blank 
or standard. -

10.5 One milliliter of the desorbing solvent is dispensed into each 
sample vial. The vial is immediately sealed. Each vial is 
swirled for 20 minutes to aid the desorption process. 

11. Gas Chromatography 

11.1 Section 7.1 summarizes the recommended operating conditions for 
the gas chromatograph. Table 1 contains retention times from 
the two capillary columns. 
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11 .2 Calibrate the system daily as described in Section 7. 

11.3 The internal standard must be added to the sample extract and 
mixed thoroughly immediately before injection into the gas 
chromatograph. 

11. 4 Inject l uL of the samp 1 e extract or standard into the gas 
chromatograph. Record the vo 1 ume injected, the total extract 
volume, and the resulting peak size in area or peak height 
units. 

11. 5 Identify the parameters in the sample by comparing the 
retention t1mes of the peaks in the sample chromatogram with 
the peaks in the standard chromatograms. The width of the 
retention time window used to make identifications is the mean 
retention time window from the initial calibration ± three 
standard deviations. Daily adjustments to the retention time 
window will be made based on the retention time of the daily 
calibration standard± three standard deviations as determined 
during initial calibration. 

11. 6 If the response for a peak exceeds the working range of the 
system for any compound of interest, di lute the extract and 
reanalyze. 

11 .7 If there are other non-target peaks present with responses 
greater than 10% of the internal standard, tentatively identify 
using retention time indexes. 

12. Calculations 

12. l Determine the concentration of individual compounds in the 
front and back sections of the charcoal tube. 

12.2 Calculate the concentration in air by the following equation: 

Concentration (mg/cubic meter)= <As> (Cis> X lML 
---------
<Ais> (RF) V 

X 0.001 mg/ug XlOOOL/cubic meter 
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where: As = area for the parameter of interest 

A1s = area for the internal standard 

C1s = concentration of the i nterna 1 standard 
<ug/ml) 

RF = average response factor for the 
parameter of interest 

V = air volume sampled, in liters 

lML = volume of desorption solvent 

Concentration (ppm in air)= Concentration (mg/cubic meter) 
X 24.45 X 760 X (T + 273) 

MW X P X 298 

where: MW = molecular weight of the parameter of 
interest 

p = pressure (mm Hg) of a i r. sample 

T = temperature (°C) of air sample 

760 = standard pressure (mm Hg) 

298 = standard temperature (°K) 

24.45 = molar volume (liter/mole) at 25°C and 
760 mm Hg. 

12.3 If the back section of the charcoal tube contains compounds of 
interest at greater than 25% of the front section, the second 
tube must also be analyzed. 

12.4 Calculate the concentrations in air of non-target peaks by 
·setting the response factor for the non-target peak equa 1 to 
the response factor for the i nterna 1 standard, use a MW equa 1 
to 100, and assume t~e desorption efficiency equals 100%. 
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TABLE 1 

Target Co111Qounds 
Estimated 

I MDL ( 1) 

Parameter Column Column 2 (ppm in air) 

I Dichlorodifluoromethane 0.84 0.78 0.02 
1, 1-Dichloroethene 1.20 • 0.02 

I 
cis-1 ,2-Dichloroethene 1. 93 1, 84 0.03 

trans-1 ,2-Dichloroethene 1. 93 1 . 47 0.03 
Tetrachloroethene 6.45 6. 11 0.01 

I Tetrahydrofuran 1. 47 1 . 41 0.04 
Trichloroethene 3.34 3.26 0.02 

I Toluene 5.60 3.40 0.03 
Xylenes (total) 8.08 7.61 0.02 

I 
8.40 7.98 

Bromofluorobenzene (IS) 8.38 • 
Decane <SS) 9.30 • 

I 
Non-Target ComQounds 

I Estimated 
MDL ( 1) 

I P<!rameter Column Co l.!!_mn 2 11mm in air) 

Methylene chloride 1.20 * 0.03 

I 
1,1, 1-Trichloroethane 2.30 2.39 0.02 
Ethyl benzene 6. 77 7.63 0.02 
Methyl ethyl ketone 2.27 1. 71 0.23 

I Cumene 7.53 8.43 0.02 

Chlorobenzene 7. 19 7.49 0.02 

I 1, 1 ,2,2-Tetrachloroethane 8.23 9. 14 0.01 
Benzene 2.55 2.68 0.03 

I Methyl isobutyl ketone 4.35 5.84 0.03 

• To be determined 

I Column 1 - DB-5 

Column 2 - DB-1701 

I ( 1) Estimates based on a sample size of 10 L. 

IS = Internal Standard 

I ss = Surrogate Spike 

I 



-------------------
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The Determination of Volatile Organic Compounds in Water 

By Gas Chromatography/HECD 

SUMMARY 

A. Analytes 
This method covers the determination of a number of volatile 
organics. The following parameters may be determined by this method: 

PARAMETER 

DICHL0R0DIFLU0R0METHANE 
TRICHL0R0FLU0R0METHANE 
TETRAHYDR0FURAN 

B. Matrix 

ST0RET NUMBER CAS NUMBER 

34668 
34488 

75-71-8 
75-69-4 
109-99-9 

This is a purge and trap gas chromatographic/Photo-ionization 
detector/Hall Electrolytic Conductivity detector method applicable to the 

determination of the compounds listed above in ground water, surface water 
and drinking water. 

C. Other Purgeable Organics 

These can also be determined by this method (see 40 CFR Part 136, Appendix 
A). 

D. General Method 

An inert gas is bu_bbled through a 5-ml water sample contained in a 

specially-designed purging chamber at ambient temperature. The purgeables 

are efficiently transferred from the aqueous phase to the vapor phase. 
The vapor is swept through a sorbent trap where the purgeables are 
trapped. After purging is comp 1 ete, the trap is heated and backf 1 ushed 

with the inert gas to desorb the purgeables onto a gas chromatographic 

column. The gas chromatograph is temperature programmed to separate the 



I 
I 
I 
,1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Section No. I 
Revision No. I 
Date: Ju1~8 __ 
Page: 2 of 2 
Doc. No: WPPMTHUOS 

purgeables which are then detected with a photo-ionization detector 
and then a halide-specific detector (connected in series). This 

method is based on EPA Method 601. 
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INTERFERENCES, ANALYSIS RATE, AND SAFETY 

A. Interferences 

l. 

2. 

3. 

Impurities in the purge gas, organic compounds outgassing from 
the plumbing ahead of the trap; and solvent vapors in the 
laboratory account for the majority of contamination problems. 
The analytical system must be demonstrated to be free from 
contamination under the conditions of the analysis by running 
laboratory reagent blanks. 

Samples can be contaminated by diffusion of volatile organics 
(particularly fluorocarbons and methylene chloride) through the 
septum seal into the sample during shipment and storage. A 
field reagent blank prepared from reagent water and carried 
through the sampling and handling protocol can serve as a check 
on such contamination. 

Contamination by carry-over can occur whenever high level and 
low level samples are sequentially analyzed. To reduce 
carry-over, the purging device and sample syringe must be rinsed 
with reagent water between sample analyses. Whenever an 

unusually concentrated sample is encountered, it should be 
followed by an analysis of reagent water to check for cross 

contamination. For samples containing large amounts of 
water-soluble materials, suspended solids, high boiling 
compounds or high purgeable levels, it may be necessary to wash 
the purging device with a detergent solution, rinse it with 
distilled water, and then dry it in a 105° oven between 

analyses. The trap and other parts of the system are also 
subject to contamination, therefore, frequent bakeout and 

purging of the entire system may be required. 
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B. Analysis Rate 

On a day when it is necessary to run an fnftial calibration curve, it 
would be possible to.analyze approximately 10-12 samples tn a 24 hour 
period. It would take about 7 hours to construct the calibration 
curve. 

If it ts not necessary to construct an initial calibration curve it 
would be possible to run an additional 7 samples in a 24 hour period 
bringing the total to 17 to 19. 

C. Safety Information 

The toxicity or carcinogenicity 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 thts viewpoint, 
exposure to these chemicals must be reduced to the lowest possible 
level by whatever means available. The laboratory is responsible for 
maintaining a current awareness file of OSHA regulations regarding 
the safe handling of the chemicals specified in this method. A 
reference file of material data handling sheets should also be made 
available to all personnel involved in the chemical analysis. 
Additional references to laboratory safety are available and have 
been identified for the information of the analyst. 

The following parameters have been tentatively classified as known or 
suspected, human or mammalian carcinogens: carbon tetrachloride, 
chloroform, 1,4-dichlorobenzene, 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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Ill. APPARATUS AND CHEMICALS 

A. Glassware/Hardware 

1. Vial--40-ml capacity, equipped wit.h a screw cap with a hole in 
the center. Detergent wash, rinse with tap and distilled water, 
and dry at 105°c before use. 

2. Septum-Teflon-faced silicone. Detergent wash, rinse with tap 
and distilled water, and dry at 105° for 1 hr. before use. 

3. Syringes--5-ml, glass hypodermic with Luerlok end. 

4. Micro syringes--10-ul, 25-ul, 100-ul, 0.006 in. ID needle. 

5. Syringe valve--2-way, with Luer ends. 

6. Vial--15-ml, crimp-cap, with Teflon cap liner. 

7. Balance--Analytical, capable of accurately weighing 0.000lg. 

8. 10 ml and 100 ml volumetric flasks - class A, with ground glass 

stoppers. 
B. Instrumentation/Operating Conditions 

1. A purge and trap autosampler manufactured by Tekmar (LSC-II with 
ALS autosampler) is used to purge the samples. The autosampler 
has 10 sparge vessels that accept 5 ml samples for purging. The 
trapping system consists of a 25 cm long 1/8" O.D. stainless 
tube packed with 8 cm of activated charcoal, 8 cm of silica gel, 
8 cm of TENAX, and 1 cm of 3% OV-1. This trap can be rapidly 

heated to 1so0c and desorbed via a six port valve onto the GC 

analytical column for analysis. 
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The operating conditions are: 

a. Purge for 11 minutes with helium at a flow of 40 ml/min. 

b. Desorb for 4 minutes at 1so0 c. 

c. Bake the traps for 32 minutes at 1so0 c. 

A gas 
5880A) 

chromatograph manufactured by Hewlett-Packard (Model 
or Tracor (Model 540) is utilized. This gas 

chromatograph is temperature programmable and can utilize packed 

or capillary columns. 

The operating conditions for the 1% SP-1000 packed column 
are: 

a. Helium carrier gas at 40 ml/minute. 

b. 

C. 

d. 

e. 

The oven temperature program is 45°c for 3 minutes then 

s0 ctminute to 220°c; hold for 24 minutes. 

Injector temperature is 2so0 c. 

The operating conditions for the N-octane confirmation 

column are: 

Helium carrier gas at 40 ml/minute. 

The oven temperature program is 45('C for 3 minutes then 

6°C/minute to l30°C; hold for 20 minutes. 

f. Injector temperature is 250°C. 
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Columns 

a. 

b. 

1/8" x 8'-stainless steel column packed with 1% SP-1000 on 

carbopack B. 

1/8" x 6'-stainless steel column packed with N-octane on 

porisil Care utilized. 

Detectors 

a. Photo-ionization detector (hNU, Inc. _Model 52 or Tracor 
Model 703) operated under the following conditions: 

l. Detector temperature is 250°C 

2. Detector Lamp i s l 0. 2 EV 

3. Lamp intensity setting is l. 

b. Ha 11 700A Electrolytic Conductivity detector operated under 

the following conditions: 

l . Detector temperature is 2so0c. 

2. Reactor temperature is 85o0c. 

3. Solvent flow of n-propanol is 0.5 ml/minute. 

4. Hydrogen flow is 30 ml/minute. 

5. Electrometer range setting is 100. 
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5. Data system - A Hewlett-Packard 5880A series GC terminal with 
Level Four capability or a Nelson Analytical Data System based 
on IBM-compatible software. 

6. The retention times for the analytes of interest (using the 
operational conditions specified) and the method detection 
limits are: 

1% SP-1000 N-Octane MDL (ug/U_ 

Dichlorodifluoromethane 3.24 1 . 17 1. 5 
Trichlorofluoromethane 8.53 2.91 0.4 
Tetrahydrofuran 10.49 7. 11 15 
Bromochloromethane (I.S.) 9.47 9.93 
a,a,a-Trifluorotoluene (I.S.) 23.03 14. 15 

7. The method detection limit (MDL) is defined as the minimum 
concentration of a substance that can be measured and reported 
with 99% confidence that the value is above zeroG. The MDL 

concentration listed were obtained using reagent water. The MDL 
actually achieved in a given analysis will vary depending on 
instrument sensitivity and matrix effects. 

C. Reagents and SARM's 

1. Reagent water-- Reagent water is defined as a water in which an 

interferent' is not observed at or above the MDL of the 

parameters of interest. 

Reagent water is generated by passing de-ionized water through a 

carbon fi 1 ter bed containing about 1 1 b. of activated carbon 

(Filtrasorb-300, Calgon Corp., or equivalent). Reagent water 
should meet the following criteria to qualify as ASTM Type II 
water: 
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Maximum Maximum 
Electrlcal Electrical Maximum Color 

Maximum Conductivity Resistivlty Retention Tlme 
Total Matter at 25C at 25C of KMn04 
(mg/U (umho/cm) (m cm) (min.) 

0. 1 1.0 1.0 60 

2. Sodium thiosulfate--CACS) Granular. Baker Chemical. 

3. Trap materials: 

4. 

5. 

a. 2,6-Diphenylene oxide 
chromatographic grade. 

polymer--Tenax, 
Supelco, Inc. 

(60/80 mesh), 

b. Methyl silicone packing--3% OV-1 on Chromosorb-W (60-80 
mesh). Supelco, Inc. 

c. Silica gel~-35/60 mesh, Davison, grade-15. Supelco, Inc. 

d. Coconut charcoal -- 6/10 mesh seived to 26 mesh. Supelco, 
Inc. 

Methanol--Pesticide qua 1 ity. Burdick & Jackson. 

Standard Reference Materials 

CompQJJnd .$.Qurce Purit~ 
Dichlorodifluoromethane Alpha Gaz 99.0% 

Trichlorofluoromethane Chem Serv 99+% 

Tetrahydrofuran Burdick & Jackson >99.9% 
Bromochloromethane <I.S.) Aldrich Chemical 99% 
a,a,a-Trifluorotoluene (I.S.) Chem Serv 98% 
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6. 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. Initial Calibration 

1. Preparation of Standards 

a. Stock standard solutions - Stock standard solutions may be 

prepared from pure standard materials or purchased as 

certified solutions. Prepare stock standard solutions in 

methanol using assayed liquids or gases as appropriate. 

Because of the toxicity of some of the organohalides, 

primary dilutions of these materials should be prepared in 

a hood. A NIOSH/MESA approved toxic gas respirator should 

be used when the analyst handles high concentrations of 

such materials. 

1. 

2. 

Place about 9.8 ml of methanol into a 10-ml ground 

glass stoppered volumetric flask. Allow the flask to 

stand, unstoppered, for about 10 min. or until all 

alcohol wetted surfaces have dried. Weigh the flask 

to the nearest 0. 1 mg. 

Add the assayed reference material: 

a. Liquid - Using a 100 ul syringe, immediately add 

two or more drops of assayed reference material 

to the flask, then reweigh. Be sure that the 

drops fall directly into the alcohol without 

contacting the neck of the flask. 
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Gases - To prepare standards for any of the six 
halocarbons that boil below 30° C (bromomethane, 
chloroethane, chloromethane, dichlorodifluoro
methane, trichlorofluoromethane, vinyl chloride), 
fill a 5-ml valved gas-tight syringe with the 

reference standard to the 5.0-ml mark. Lower the 
needle to 5 mm above the methanol meniscus. 
Slowly introduce the reference standard above the 
surface of the liquid (the heavy gas will rapidly 
dissolve into the methanol). 

Reweigh, dilute to volume, stopper, then mix by 
inverting the flask several times. Calculate the 
concentration in ug/ul from the net gain in weight. 

When compound purity is assayed to be 96% or greater, 

the weight can be used without correction to calculate 

the concentration of the stock standard. Commercially 
prepared stock standards can be used at any 

concentration if they are certified by the 

manufacturer or by an independent source. 

Store standards at -10°c in septum capped bottles, the 
stock standards must be replaced each month. Diluted 

solutions must be replaced each week. 

All standards prepared for use throughout the 

laboratory are assigned a code number. The standard 

code number is entered in the standard notebook with 
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Gases - To prepare standards for any of the s 1 x 
halocarbons that boil below 30° C (bromomethane, 
chloroethane, chloromethane, dichlorodifluoro
methane, trichlorofluoromethane, vinyl chloride), 
fill a 5-ml valved gas-tight syringe with the 
reference standard to the 5.0-ml mark. Lower the 
needle to 5 mm above the methanol meniscus. 
Slowly introduce the reference standard above the 
surface of the liquid (the heavy gas will rapidly 
dissolve into the methanol). 

3. Reweigh, dilute to volume, stopper, then mix by 
inverting the flask several times. Calculate the 
concentration in ug/ul from the net gain in weight. 
When compound purity is assayed to be 96% or greater, 
the weight can be used without correction to calculate 
the concentration of the stock standard. Commercially 
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 -10°c in septum capped bottles, the 
stock standards must be replaced each month. Di luted 
solutions must be replaced each week. 

5. A 11 standards prepared for use throughout the 

laboratory are assigned a code number. The standard 

code number is entered in the standard notebook with 
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all information regarding the preparation of that 

standard, i.e., date, analyst, name of each compound 
and amount used_, final volume, solvent used and date 
disposed. All standard containers are labeled with 
the standard's code, date and analyst's initlals. 

6. The instrument response obtained for each compound in 
a newly prepared standard ls compared to the response 
obtained from the previous 1 y prepared standard before 
they are used in the method. 

2. Instrument Calibration 

a. Using the stock standards, prepare two calibration 
standards (one for the compounds of interest and one for 
the internal standards) at the following levels: 

Concentration Level in 
ComRound _Methanol (ug/ml) 

Dichlorodifluoromethane 10 

Trichlorofluoromethane 10 

Tetrahydrofuran 100 

Bromochloromethane (I.S.) 5 
a,a,a-Trifluorotoluene (I.S.) 10 

b. Prepare a three-point calibration curve by adding 2.0, 10, 

and 20 ul of calibration standard to 5.0 ml of reagent 

water. This is equivalent to 4.0, 20, and 40 ug/L of 

dichlorodifluoromethane and trichlorofluoromethane, and 40, 

200, and 400 ug/L of tetrahydrofuran. 
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10 UL of i nterna 1 standard spiking solution is added to 
each 5.0 ml of calibration standard. This is equivalent to 
10 ug/L of bromoch 1 orom.ethane and 20 ug/L of 
a,a,a-trifluorotoluene. 

Calculations are performed by the Internal Standard 
procedure. The response of bromochloromethane is used to 
quantify dichlorodifluoromethane and trichlorofluoromethane 
and the response of trifluorotoluene is used to quantify 
tetrahydrofuran. Equations for performing the Internal 
Standard procedure are provided in Section VIII. 
Calculations. 

3. The Analysis of Calibration Data 

If samples are analyzed on the same day that Initial Calibration 
is performed, a mid-level calibration check standard must be 
analyzed after sample 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± 25% of the mean 
response as determined from the Initial Calibration. After 
seven calibrations the response must agree within +/- two 
standard deviations. If the response fails, the mid-level 
standard should be reanalyzed. If the standard fails a second 
time all samples analyzed since the last satisfactory 
calibration should be reanalyzed after repeating the Initial 
Calibration. 
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B. Daily Calibration 

1. Preparative standards 
Standards are prepared as in section IV.A. l. 

2. Instrument Calibration 

The daily calibration curve as established in section IV.A.2. is 
utilized. 

The working calibration curve or RF must be verified on each 
working day by the measurement of a QC check sample at the 
midpoint of the calibration curve. The response must be within 

± 25%. 

3. Analysis of Calibration Data 

Calibration standards shall be analyzed each day to verify that 
instrument response has not changed from previous calibration. 
Before sample analysis each day, the mid-level standard shall be 
analyzed. The response must fall within ± 25% of the mean 
response from prior Initial/Daily Calibrations. If the response 
fails this test, the daily standard shall be reanalyzed. If the 
response from the second analysis is not within± 25% of the 
mean response from prior Initial/Daily Calibrations, Initial 
Calibration must be performed before analyzing samples. 

After sample analyses are completed 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 still does not fall within± 25% of the mean 
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response, the system is 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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SAMPLE HANDLING STORAGE 

A. Sampling Procedure 

1. All water samples must be iced or refrigerated at 4°C from the 

time of collection until analysis. If the sample contains 

residual chlorine, add sodium thiosulfate preservative (10 mg/40 

ml is sufficient for up to 5 ppm Cl 2). EPA Methods 330.4 and 

330.5 may be used for measurement of residual chlorine. Field 

test kits can be used for this 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 is being filled. Seal the bottle so 

that no air bubbles are entrapped. If preservative has been 

added, shake vigorously for l minute. Maintain the hermetic 

seal on the sample bottle until time of analysis. 

B. Containers 

40-ml Vials 

a) Sciub and wash bottles in detergent. 

b) Rinse with copious amounts of distilled water. 

3) Rinse with acetone. 

4) Rinse with methylene chloride (Nanograde or equivalent). 

5) Rinse with hexane (Nanograde or equivalent). 

6) Air dry . 

7) Heat to 200°c. 

8) Allow to cool. 

9) Cap with clean caps with Teflon liners. 



I 
II 

r ,, 
I/ 
1 
'I 
t 
I 
I 

' I ,, 
'I 
I 
I 
I ,, 
j 

0 

0 

Section No. V 
Revision No. I 
Date: July 1988 __ 
Page: 2 of 2 
Doc . No: ____fil>.PMTHU05 __ 

Bottle Caps 
1) Remove paper liners from caps. 
2) Wash with detergent. 
3) Rinse with distilled water. 
4) Dry at 40°C. 

Teflon Liners (avoid contact with fingers) 
l) Wash with detergent. 
2) Rinse with distilled water. 
3) Rinse with acetone. 
4) Rinse with hexane (Nanograde or equivalent). 
5) Air day. 
6) Place liners in cleaned caps. 
7) Heat to 40°C for 2 hours. 
8) Allow to cool. 
9) Use to cap cleaned bottles. 

C. Storage Conditions 

Store samples at 4°c until analysis. 

D. Holding time limits. 

All samples must be analyzed within 14 days of collection. 

E. Solution Verification 

Whenever new stock solutions are prepared, the response is verified 

versus the old standards and must be within± 25 percent. New stock 
solutions are typically prepared every two months. 
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Procedure 

A. Separations 

Section 111.B.2. summarizes the gas chromatograph operating 

conditions. Section III.B.6. shows the approximate retention times 

on a 1% SPlOOO column under these conditions. 

B. Instrumental Analysis 

1. Calibrate the system daily as described in Section IV.B. 

2. Adjust the purge gas (helium) flow rate to 40 ml/min. Attach 

the trap inlet to the purging device, and set the purge and trap 

system to purge. Open the syringe valve located on the purging 

device sample introduction needle. 

3. Allow the sample to come to ambient temperature prior to 

introducing 1t to. the syringe. Remove the p 1 unger from a 5-ml 

syringe and attach a closed syringe valve. Open the sample 

bottle and carefully pour the sample into the syringe barrel to 

just short of overflowing. Replace the syringe plunger and 

compress the sample. Open the syringe valve and vent any 

residual air while adjusting the sample volume to 5.0 ml. Since 

this process of taking an aliquot destroys the validity of the 

sample for future analysis, the analyst should fill a second 

syringe at this time to protect against possible loss of data. 

Add 10.0 ul of the internal standard spiking solution through 

the valve bore, then close the valve. 

4. Attach the syringe-syringe valve assembly to the syringe valve 

on the purging device. Open the syringe valves and inject the 

sample into the purging chamber. 

(( 
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Close both valves and purge the sample for 11.0 ± 0.1 min. at 

ambient temperature. 

6. After the 11-min. 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 GC column by rapidly 
heating the trap to 18o0c while backflushing the trap with an 

inert gas between 20 and 60 ml/min. for 4 min. 

7. While the trap is being desorbed into the gas chromatograph, 
empty the purging chamber using the sample introduction 
syringe. Wash the chamber with two 5-ml flushes of reagent 
water. 

8. After desorbing 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 18o0 c. After approximately 
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 certification +/- three standard 

deviations. Daily adjustments to the retention time window will 

be made based on the retention time of the daily calibration 

standard +/- three standard deviations as determinations during 

certification. 
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If the response for a peak exceeds the work 1 ng range of the 
system, prepare a dilution of the sample with reagent water from 
the aliquot 1n the second syringe ~nd reanalyze. 
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VII. Calculations 

A. To determine the concentration of individual compounds in the sample, 
use the 1nternal standard calibrat1on procedure. Tabulate peak area 
responses against concentration for each compound and the internal 
standard, and calculate response factors (RF) for each compound using 
Equations l and 2. 

Equation 

<As)(Cis) 
RF= (Ais)(Cs) 

where: 

As = Response for the 
Ais = Response for the 
C1s = Concentration of 

Cs = Concentration of 

Equation 2 

parameter to be measured. 
internal standard. 
the internal standard (ug/L>. 

the parameter to be measured (ug/L). 

Concentration (ug/L) = iAtltC..w 
(Ais)(RF) 

where: 

As = Response for the parameter to be measured. 

Ais = Response for the internal standard. 
Cis = Concentrat1on of the internal standard <ug/L). 
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Report results in ug/L without correction for recovery data. All QC 
data obtained should be reported with the sample results. 



I 
I 
I 
,I 
I, 
I 
I 
I, 
I 
11 

I 
. I 
I 
"I 
I 
I 
I 
:I 
I 

Section No. ___ VIII __ 
Revision No . ______ J ___ _ 
Date: Ju~~-8_ 
Page: of __ 3 __ 
Doc. No: WPPMTHUOS 

VIII. DAILY QUALITY CONTROL 

A. Control Samples 

l. The following types of QC samples shall be included in 

analytical lot: 

each 

a. Each 12-hour shift, a reagent water method blank must be 

analyzed to verify that the laboratory is not a source of 

sample contamination. 

b. The laboratory must spike 10% of all samples in duplicate 

with 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 

3. 

4. 

calibration stock solutions. The same standard reference 

materials outlined in Section III.C.5. are used . 

Using the spiking stock solutions, prepare a working matrix 

spike at the following levels: 

Concentration Level in 

CompQund Methane l < u_g_/ml) 

Dichlorodifluoromethane 10 

Trichlorofluoromethane 10 

Tetrahydrofuran 100 

Analyze one 5-ml 

concentration (8) 

sample aliquot to determine the background 

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. Cal cul ate each percent recovery (%R) as l 00 

(A-8)%/T where T is the true value of the spike. Compare the 
percent recovery (%R) for each parameter with the corresponding 
acceptance criteria found in Table l. 

If any individual %R falls outside the range for recovery, that 
parameter has failed the acceptance criteria. A QC check 
standard containing each parameter that failed must be prepared 
and analyzed. 

a. Prepare the QC check standard by adding 10 ul of QC 
check sample concentrate <Section VIII.A.3.) to 5 ml 
of reagent water. The QC check standard needs only to 
contain the parameters that failed criteria in the 
test in Section VIII.A.4. 

b. Analyze the QC check standard to determl ne the 
concentration measured (A) of each parameter. 
Calculate each percent recovery as 100 (A/T)%, where T 

is the true value of the standard concentration. 
c. Compare the percent recovery (%R) for each parameter 

with the corresponding QC acceptance criteria found in 
Table l. 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 is 

judged to be out of control, and the problem must be 
immediately identified and corrected. The analytical 

result for that parameter in the unspiked sample is 

suspect and may not be reported for regulatory 
compliance purposes. 

Repeat the analysis for the matrix spike duplicate. The 
corresponding acceptance criteria for percent recovery (%R) must 
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be met and the relative percent difference between duplicate 
data must be less than 30%. To calculate the relative percent 
difference, use the following formula: 

%D = AJ.--=-Az X 100% 
<A 1 + A2)/2 

Field duplicates may be analyzed to assess the precision of the 
environmental measurement. 

B. Control Charts 

As part of the QC program for this project, Shewhart control charts 
will be generated for accuracy and precision. 

TABLE.1 - QC_Acceptance Criteria 

Parameter 

Dichlorodifluoromethane 
Trichlorofluoromethane 
Tetrahydrofuran 

Range for %R 

42-142 

78-124 

64-140 
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The Determination of Volatile Organic Compounds in Soil 
By Gas Chromatography/PID/HECD 

SCOPE AND APPLICATION 

A. Analytes 

This method covers the determination of a number of volatile 
organics. The following parameters may be determined by this method: 

PARAMETER 

DICHLORODIFLUOROMETHANE 
TRICHLOROFLUOROMETHANE 
TETRAHYDROFURAN 

B. Matrix 

CAS NUMBER 

75-71-8 
75-69-4 
109-99-9 

This is a purge and trap gas chromatographic/Photo-ionization 
detector/Hall Electrolytic Conductivity detector method applicable to 
the determination of the compounds listed above in soil or sediment. 

C. Other Purgeable Organics 

These can also be determined by this method (see SW-846, Method 8010 
and 8020, September, 1986). 

D. General Method 

A portion of the sample is dispersed in methanol to dissolve the 
volatile organic constituents. A portion of the methanolic solution 
is combined with water in a specially designed purging chamber. It 

is then analyzed by purge-and-trap GC following the normal water 
method. 
An inert gas is bubbled through a 5-ml water sample contained in a 
specially-designed purging chamber at ambient temperature. The 
purgeables are efficiently transferred from the aqueous phase to the 
vapor phase. The vapor is swept through a sorbent trap where the 
purgeables are trapped. 
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After purging is complete, the trap is heated and backflushed with 

the inert gas to desorb the purgeables onto a gas chromatographic 

co 1 umn. The gas chromatograph is temperature programmed to separate 

the purgeables which are then detected with a photo-ionization 

detector and then a halide-specific detector (connected in series). 

This method is based on Method 5030, 8010 and 8020, SW-846 <Third 

Edition) . 
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INTERFERENCES, ANALYSIS RATE, AND SAFETY 
A. Interferences 

1. Impurities in the purge gas, organic compounds outgassing from 
the plumbing ahead of the trap, and solvent vapors in the 
laboratory account for the majority of contamination problems. 
The analytical system must be demonstrated to be free from 
contamination under the conditions of the analysis by running 
laboratory reagent blanks. 

2. Samples can be contaminated by diffusion of volatile organics 
(particularly fluorocarbons and methylene chloride) through the 
septum seal into the sample during shipment and storage. A 
field reagent blank prepared from reagent water and carried 
through the sampling and handling protocol can serve as a check 
on such contamination. 

3. Contamination by carry-over can occur whenever high level and 
low level samples are sequentially analyzed. To reduce 
carry-over, the purging device and sample syringe must be rinsed 
with reagent water between samp 1 e ana 1 yses. Whenever an 
unusually concentrated sample is encountered, it should be 
followed by an analysis of reagent water to check for cross 
contamination. For samples containing large amounts of 
water-soluble materials, suspended solids, high boiling 
compounds or high purgeable levels, it may be necessary to wash 
the purging device with a detergent solution, rinse 1t with 
distilled water, and then dry it in a 105° oven between 
analyses. The trap and other parts of the system are also 
subject to contamination, therefore, frequent bakeout and 
purging of the entire system may be required. 

B. Analysis Rate 

On a day when it is necessary to run an initial calibration curve, it 
would be possible to analyze approximately 10-12 samples in a 24 hour 

period. It would take about 7 hours to construct the calibration 
curve. 



I 
I 
I 
I 
I 
I 
I 
I ,. 
I 
I 
I ,, 
I 
I 
I 
I 
I 
I 

C. 

Section No. II 
Revision No. I 
Date: July 1988 
Page: 2 of 2 
Doc. No.: WPPMTHUOl-5 __ 

If it is not necessary to construct an initial calibration curve it 
would be possible to run an additional .7 samples in a 24 hour period 

bringing the total to 17 to 19. 
Safety Information 

The toxicity or carcinogenicity 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 available. The laboratory is responsible for 
maintaining a current awareness file of OSHA regulations regarding 
the safe handling of the chemicals specified in this method. A 
reference file of material data handling sheets should also be made 
available to all personnel involved in the chemical analysis. 
Additional references to laboratory safety are available and have 

been identified for the information of the analyst. 

The following parameters have been tentatively classified as known or 
suspected, human or mammalian carcinogens: carbon tetrachloride, 
chloroform, l ,4-dichlorobenzene, 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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Ill. Apparatus and Chemicals 

A. Glassware/Hardware 

l. Vial--40-ml capacity, equipped with a screw cap with a hole in 
the center. Detergent wash, rinse with tap and distilled water, 
and dry at 105°c before use. 

2. Septum-Teflon-faced silicone. Detergent wash, rinse with tap 
and distilled water, and dry at 105° for l hr. before use. 

3. Syringes--5-ml, glass hypodermic with Luerlok end. 
4. Micro syringes--10-ul, 25-ul, 100-ul, 0.006 in. ID needle. 
5. Syringe valve--2-way, with Luer ends. 
6. Vial--15-ml, crimp-cap, with Teflon cap liner. 
7. Balance--Analytical, capable of accurately weighing 0.0001g, and 

a top-loading balance capable of weighing 0. 1 g. 
8. 10 ml and 100 ml volumetric flasks - class A, with ground glass 

stoppers. 

9. Vials--2 ml, for GC autosampler. 
10. Spatula--stainless steel. 

B. Instrumentation/Operating Conditions 

l. A purge and trap autosampler manufactured by Tekmar <LSC-II with 
ALS autosampler) is used to purge the samples. The autosampler 
has 10 sparge vessels that accept 5 ml samples for purging. The 
trapping system consists of a 25 cm long 1/8" O.D. stainless 
tube packed with 8 cm of activated charcoal, 8 cm of silica gel, 
8 cm of TENAX, and l cm of 3% OV-1. This trap can be rapidly 

heated to 18o0 c and desorbed via a six port valve onto the GC 
analytical column for analysis. 
The operating conditions are: 

a. Purge for 11 minutes with helium at a flow of 40 ml/min. 

b. Desorb for 4 minutes at 18o0c. 
c. Bake the traps for 32 minutes at 18o0 c. 

2. A gas chromatograph manufactured by Hewlett-Packard (Model 
5880A) or Tracor (Model 540) is utilized. This gas 

chromatograph is temperature programmable and can utilize packed 

or capillary columns. 
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The operating conditions for the 1% SP-1000 packed column 
are: 
Helium carrier gas at 40 ml/minute. 
The oven temperature program is 45°c for 3 minutes then 
s0 c/minute to 220°c; hold for 24 minutes. 
Injector temperature is 250°c. 
The operating conditions for the N-octane confirmation 
column are: 

d. Helium carrier gas at 40 ml/minute. 
e. The oven temperature program is 45°C for 3 minutes then 

6°C/minute to 130°C; hold for 20 minutes: 
f. Injector temperature is 250°C. 
Columns 
a. 1/8" x 8'-stainless steel column packed with 1% SP-1000 on 

carbopack B. 
b. 1/8" x 6'-stainless steel column packed with N-octane on 

porisil Care utilized. 
4. Detectors 

5. 

a. Photo-ionization detector (hNU, Inc. Model 52 or Tracor 
Model 703) operated under the following conditions: 
1. Detector temperature is 250°C 
2. Detector Lamp is 10.2 EV 
3. Lamp intensity setting is 1. 

b. Hall 700A Electrolytic Conductivity detector o~erated under 
the following conditions: 
1. Detector temperature is 25o0 c. 
2. Reactor temperature is 850°c. 
3. Solvent flow of n-propanol is 0.5 ml/minute. 

4. Hydrogen flow is 30 ml/minute. 

5. Electrometer range setting is 100. 
Data system - A Hewlett-Packard 5880A series GC terminal with 
Level Four capability or a Nelson Analytical Data System based 
on IBM-compatible software. 
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The retention times for the analytes of interest <using the 
operational conditions specified) and the method detection 

limits are: 

_1% SP-lOQQ N-Octane MDL <mg.I.kg) 

Dtchlorodtfluoromethane 

Trichlorofluoromethane 
Tetrahydrofuran 
Bromochloromethane (I.S.) 
a,a,a-Trifluorotoluene (I.S.) 

3.24 

8.53 

10.49 
9.47 
23.03 

l . 17 0. 19 

2.91 0.050 

7. 11 l. 9 
9.93 
14. 15 

7. The Method detectt on l t mi t (MDU is deft ne as the mini mum 
concentration of a substance that can be measured and reported 
with 99% confidence that the value is above zeroH. The MDL 
concentrations listed were obtained using a standard soil. 

C. Reagents and SARM's 

Grade of 
. Wa tfil.__ 

Type II 

1. Reagent water -- Reagent water is defined as a water in which an 
interferent is not observed at or above the MDL of the 

parameters of interest. 
Reagent water is generated by passing de-ionized water through a 
carbon filter bed containing about 1 lb. of activated carbon 
(Filtrasorb-300, Calgon Corp., or equivalent). Reagent water 
should meet the following criteria to qualify as ASTM Type II 
water: 

Maximum Maximum 
Electrical Electrical Maximum Color 

Maximum Conductivity Resistivity Retention Time 
Total Matter at 25C at 25C of KM

9
o4 

(mg/U < umJJ.o/ cm) __ (m cm) J min . 

0. 1 1.0 1.0 60 
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2. Sodium thiosulfate--(ACS) Granular. Baker Chemical. 

3. 

4. 

5 . 

6. 

Trap materials: 
a. 2,6-Diphenylene oxide polymer--Tenax, (60/80 mesh), 

chromatographic grade. Supelco, Inc. 

b. Methyl silicone packing--3% OV-1 on Chromosorb-W (60-80 
mesh). Supelco, Inc. 

c. Silica gel--35/60 mesh, Davison, grade-15. Supelco, Inc. 
d. Coconut charcoal -- 6/10 mesh seived to 26 mesh. Supelco, 

Inc. 

Methanol--Purge and trap grade, Burdick & Jackson. 

Standard Reference Materials 

.CQ!!!Q.o u n d Source Puri.t.y 

Dichlorodifluoromethane Alpha Gaz 99.0% 

Trichlorofluoromethane Chem Serv 99+% 

Tetrahydrofuran Burdick & Jackson >99.9% 

Bromochloromethane (I.S.) Aldrich Chemical 99% 

a,a,a-Trifluorotoluene <I.S.> Chem Serv 98% 

All off-the-shelf materials will be positively identified by 

mass spectrometry and will have their purities estimated by gas 

chromatography/flame ionization detection. 
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Calibration 

A. Initial Calibration 

1. Preparation of Standards 
a. Stock standard solutions - Stock standard solutions may be 

prepared from pure standard materials or purchased as 
certified solutions. Prepare stock standard solutions in 
methanol using assayed liquids or gases as appropriate. 
Because of the toxicity of some of the organohalides, 
primary dilutions of these materials should be prepared in 
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. Allow the flask to 
stand, unstoppered, for about 10 min. or until all 

a 1 coho 1 wetted surfaces have dried. Weigh the fl ask 

to the nearest 0. 1 mg. 
2. Add the assayed reference material: 

a. Liquid - Using a 100 ul syringe, immediately add 
two or more drops of assayed reference material 
to the flask, then reweigh. Be sure that the 
drops fall directly into the alcohol without 
contacting the neck of the flask. 

b. Gases - To prepare standards for any of the six 

halocarbons that boil below 30° C (bromomethane, 

chloroethane, chloromethane, dichlorodifluoro-
methane, trichlorofluoromethane, vinyl chloride), 

' fill a 5-ml valved gas-tight syringe with the 

reference standard to the 5.0-ml mark. Lower the 

needle to 5 mm above the methanol meniscus. 
Slowly introduce the reference standard above the 
surface of the 1 iquid (the heavy gas wi 11 rapidly 
dissolve into the methanol). 
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Reweigh, 
inverting 

dilute to 
the fl ask 

volume, 
several 

stopper, 
times. 

then mix 
Calculate 

by 
the 

concentration in ug/ul from the net gain in weight. 
When compound purity is assayed to be 96% or greater, 
the weight can be used without correction to calculate 
the concentration of the stock standard. Commercially 
prepared stock standards can be used at any 
concentration if they are certified by the 
manufacturer or by an independent source. 
Store standards at -10°c in septum capped bottles, the 
stock standards must be replaced each month. Diluted 
solutions must be replaced each week. 
A 11 standards prepared for use throughout the 
laboratory are assigned a code number. The standard 
code number is entered in the standard notebook with 
a 11 information regarding the preparation of that 
standard, i.e., date, analyst, name of each compound 
and amount used, final volume, solvent used and date 
disposed. All standard containers are labeled with 
the standard's code, date and analyst's initials. 
The instrument response obtained for each compound in 
a newly prepared standard is compared to the response 
obtained from the previously prepared standard. 

Instrument Calibration 
a. Using the stock standards, prepare two 

standards (one for the compounds of interest 
the internal standards) at the following levels: 

calibration 

and one for 
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Concentration Level in 

_J1gJ: ha no"'-1,__,(=u_.,.g_,_/ m=L=>'---
10 

Cof!l.Q..Q_U_nd 
Dichlorod1fluoromethane 
Trichlorofluoromethane 
Tetrahydrofuran 
Bromochloromethane (I.S.) 
a,a,a-Trifluorotoluene (I.S.) 

10 
100 

5 

10 

b. Prepare a three-point calibration curve by adding 2.0, 10, 
and 20 ul of calibration standard to 5.0 ml of reagent 

water. This is equivalent to 0.5, 2.5, and 5.0 mg/kg of 
dichlorodifluoromethane and trichlorofluoromethane, and 50, 
25, and 50 mg/kg of tetrahydrofuran. 

c. 10 ul of internal standard spiking solution is added to 
each 5.0 ml of calibration standard. This is equivalent to 
l .2 mg/kg of bromochloromethane and 2.5 mg/kg of 

a,a,a-trifluorotoluene. 

Calculations are performed by the Internal Standard 

procedure. The response of bromoch loromethane is used to 

quantify dichlorodifluoromethane and trichlorofluoromethane 
while the response of trifluorotoluene is used to quantify 
tetrahydrofuran. Equations for performing the Internal 
Standard procedure are provided ln Section VIII. 
Calcul.ations. 

The Analysis of Calibration Data 

If samples are analyzed on the same day that Initial Calibration 

is performed, a mid-level calibration check standard must be 
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analyzed after sample 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 ± 25% of the mean 
response as determined from the Initial Calibration. After 
seven calibrations the response must agree within +/- two 
standard deviations. If the response fails, the mid-level 
standard should be reanalyzed. 
time all samples analyzed 

If the standard fails a second 
s i nee the last satisfactory 

calibration should be reanalyzed after repeating the Initial 
Calibration. 

B. Daily Calibration 

l. Preparative standards 
2. Instrument Calibration 

The daily calibration curve as established in section IV.A.2. is 

utilized. 
The working calibration curve or RF must be verified on each 
working day by the measurement of a QC check sample at the 
midpoint of the calibration curve. The response must be within 
± 25%. 

3. Analysis of Calibration Data 
Calibration standards shall be analyzed each day to verify that 
instrument response has not changed from previous calibration. 
Before sample analysis each day, the mid-level standard shall be 
analyzed. The response must fall within t 25% of _the mean 
response from prior Initial/Daily Calibrations. If the response 
fails this test, the daily standard shall be reanalyzed. If the 
response from the second analysis is not within ± 25% of the 
mean response from prior Initial/Daily Calibrations, Initial 
Calibration must be performed before analyzing samples. 
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After sample analyses are completed 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 still does not fall within ± 25% of the mean 
response, the system is 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 

0 

0 

0 

A. Sampling Procedure 

1. Samples are collected 1n the 40 ml sample bottles. Refer to 
Chapter Four, SW-846 (3rd Edition). 

B. Containers 

40-ml Vials 

l) Scrub and wash bottles in detergent. 
2) Rinse with copious amounts of distilled water. 
3) Rinse with acetone. 
4) Rinse with methylene chloride (Nanograde or equivalent). 
5) Rinse with hexane (Nanograde or equivalent). 
6) Air dry. 
7) Heat to 200°c. 
8) Allow to cool. 
9) Cap with clean caps with Teflon liners. 
Bottle Caps 

1) Remove paper liners from caps. 
2) Wash with detergent. 
3) Rinse with distilled water. 
4) Dry at 40°C. 

Teflon Uners <avoid contact with fingers) 
l) Wash with detergent. 
2) Rinse with distilled water. 
3) Rinse with acetone. 
4) Rinse with hexane (Nanograde or equivalent). 
5) Air day. 
6) Place liners in cleaned caps. 
7) Heat to 40°C for 2 hours. 
8) Allow to cool. 
9) Use to cap cleaned bottles. 
C. Storage Conditions 

Store samples at 4°c until analysis. 
D. Holding time limits. 

All samples must be analyzed within 14 days of collection. 
E. Solution Verification 

Whenever new stock solutions are prepared, the response is verified 
versus the old standards and must be within± 25 percent. New stock 
solutions are typically prepared every two months. 
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VI . Procedure 

A. Separations 
Section III.B.2. summarizes the gas chromatograph operating 
conditions. Section III.B.6. shows the approximate retention times 
on a 1% SPlOOO column under these conditions. 

B. Instrumental Analysis 

1. Calibrate the system daily as described in Section IV.B. 
2. Adjust the purge gas (helium) flow rate to 40 ml/min. Attach 

the trap inlet to the purging device, and set the purge and trap 
system to purge. Open the syringe valve located on the purging 
device sample introduction needle. 

3. The sample (for volatile organics) consists of the entire 
contents of the sample container. Do · not discard any 
supernatant liquids. Mix the contents of the sample container 
with a narrow metal spatula. Weigh 4g (wet weight) into a tared 

15 ml vi a 1. Use a top loading ba 1 ance. Note and record the 
actual weight to the nearest 0. 1 g. Determine the percent 

moisture as in B. 15. 
4. Quickly add 10 ml of methanol. Cap and shake for 2 minutes. 

NOTE: Steps 1 and 2 must be performed rapidly to avoid loss of 
volatile organics. These steps must be performed in a 
laboratory free of solvent fumes. 

5. Using a. disposable pipette, transfer approximately ml of 
extract into a GC vial for storage. The remainder may be 

disposed of. Transfer approximately ml of the reagent 

methanol to a GC vial for use as the method blank for each case 
or set of 20 samples, whichever is more frequent. These 

extracts may be stored in the dark at 4°C <±2°C) prior to 
analysis. 

6. Remove the p 1 unger from a 5 ml II Luer 1 ock II type syringe equipped 

with a syringe valve and fill until overflowing with reagent 
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water. Replace the plunger and compress the water to vent 

trapped air. Adjust the volume to 4.9 ml. Pull the plunger 

back to 5 ml to allow volume for the addition of sample and 

standards. Add 10 ul of the internal standard solution. Also 

add 100 ul of methanol extract. 

7. Attach the syringe-syringe valve assembly to the syringe valve 

on the purging device. Open the syringe va 1 ve and inject the 

water/methanol sample into the purging chamber. 

8. Close both valves and purge the sample for 11.0 ± 0.1 min. at 

ambient temperature. 

9. After the 11-min. 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 GC column by rapidly 

heating the trap to 1 ao0 c while back flushing the trap with an 

inert gas between 20 and 60 ml/min. for 4 min. 

10. While the trap is being desorbed into the gas chromatograph, 

empty the purging chamber using the sample introduction 

syringe. Wash the chamber with two 5-ml flushes of reagent 

water. 

11. After desorbing 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 1ao0 c. After approximately 

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. 

12. 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 certification +/- three standard 

deviations. Daily adjustments to the retention time window will 

be made based on the retention time of the daily calibration 

standard 
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+/- three standard deviations as determinations during 
certification. 

13. If the response for a peak exceeds the working range of the 
system, prepare a dilution of the sample with reagent water from 
the aliquot in the second syringe and reanalyze. 

14. For a matrix spike in sediment/soil samples, add 9.0 ml of 
methanol and 1 .0 ml of matrix spike solution (see IV.A.2.). Add 

a 100 ul aliquot of this extract to 5 ml of water for purging. 
15. To determine percent moisture, weigh 5-10 g of the soil or 

sediment into a tared weighing boat. Determine the percent 

moisture by drying overnight at 105° C. Allow to cool in a 
desiccator before weighing. Concentrations of individual 

16. 

·analytes will be reported relative to the dry weight of sediment. 

Percent moisture: 

g_of sample-q of dry sample 

g of sample 
X 100 =%moisture 

For a method blank, add 10 ml of methanol to a 15 ml vial. Cap 

and shake for 2 minutes. Add 100 ul of this extract to 5 ml of 

water for purging. If immediate analysis is not possible, 

transfer approximately 1 ml of extract to a GC vial, cap, and 

store in the dark at 4°C. 
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VII. Calculations 

A. To determine the concentration of Individual compounds In the sample, 
use the Internal standard cal lbratlon procedure. Tabulate peak area 
responses aga Inst concentration for each compound and the internal 
standard, and calculate response factors (RF) for each compound using 
Equations l and 2. 

Equation l 

where: 

(As)(ClsJ 
RF= (Als)(Cs) 

As = Response for the parameter to be measured. 
Ais = Response for the internal standard. 
Cls = Concentration of the Internal standard. 
Cs = Concentration of the parameter to be measured. 
Equation 2 

Concentration (ug/kg) = (As)<Ii_s>..<Vt) 
(Ais)(RF)(WS)(D)(VI) 

where: 
As = Response for the parameter to be measured. 
A Is = Response for the internal standard. 
!is = Amount of the Internal standard added in namograms (ng). 
Ws = Weight of sample extracted (g) 
D = l 00 - % moi s_ture 

100 

Vt = Volume of total extract <uU 
VI = Volume of extract added <uU 

B. Report results In ug/kg without correction for recovery data. All QC 
data obtained should be reported with the sample results. 
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VIII. Dally Quality Control 

A. Control Samples 

l. The following types of QC samples shall be included in each 
an a l_y t i c a l l o t : 

Method Blank, to verify that the laboratory is not a source 

of sample contamination; and 
Spike 10% of all samples in duplicate with control analytes 
at the midpoint level of the calibration curve to verify 
performance (accuracy and precision). 

2. A spiking stock solution is prepared separately from the 

3. 

4. 

calibration stock. The same standard reference materials 
outlined in Section III.C.5. are used. 

Using the spiking stock solutions, prepare a working matrix 
spike at the following levels: 

Concentration Level in 

ComQQ.u.nd Methanol <ug/ml) 

Dichlorodifluoromethane 10 

Trichlorofluoromethane 10 

Tetrahydrofuran 100 

Add 9.0 ml of methanol and 1 .0 ml of the working 
solution to 4g of soil/sediment in a 15 ml vial. 

for 2 minutes. 

matrix spiking 

Cap and shake 

5.· Add a 100 ul aliquot of this extract to 5 ml of reagent water 

for purging. 
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6. Analyze a lOOul sample aliquot to determine the background 
concentration (8) of each parameter. Analyze a lOOul matrix 
spike aliquot to determine the concentration after spiking (A) 
of each parameter. Calculate each percent recovery (%R) as 100 
(A-8)%/T where T is the true va 1 ue of the spike. Compare the 
percent recovery (%R) for each parameter with the corresponding 
acceptance criteria found in Table 1. 

7. If any individual %R falls outside the range for recovery, that 
parameter has failed the acceptance criteria. A QC check 
standard containing each parameter that failed must be prepared 
and analyzed. 

a. Prepare the QC check standard by adding l . O ml of QC 
check sample concentrate (Section VIII.A.3.) to 9.0 ml 
of methanol. The QC check standard needs only to 
contain the parameters that failed criteria in the 
test in Section VIII.A.4. 

b. Analyze a 100 ul aliquot of this extract to determine 
the concentration measured (A) of each parameter. 
Calculate each percent recovery as 100 (A/T)%, where T 
is the true value of the standard concentration. 

c. Compare the percent recovery (%R) for each parameter 
with the corresponding QC acceptance criteria found in 
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 is 
judged to be out of control, and the problem must be 
immediately identified and corrected. The analytical 

result for that parameter in the unspiked sample is 
suspect and may not be reported for regulatory 
compliance purposes. 
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Repeat the analysis for the matrix spike duplicate. The 
corresponding acceptance criteria for percent recovery (%R) must 
be met and the relative percent difference between duplicate 

data must be less than 30%. To calculate the relative percent 

difference, use the following formula: 

%D = A1---=-----8.z X 100% 

<A 1 + A2)/2 

Field duplicates may be analyzed to assess the precision of the 
environmental measurement. 

B. Control Charts 

As part of the QC program for this project, Shewhart control charts 
will be generated for accuracy and precision. 

TABLE 1 - QC Acceptance Criteria 

Dichlorodifluoromethane 29-159 
Trichlorofluoromethane 71-131 
Tetrahydrofuran 45-160 
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STRAND 
ASSOCIATES. INC. 

ENGINEERS 

910 West Wingra Drive 
Madison, Wisconsin 53715 
(608) 251-4843 

January 23, 1992 

Ms. Terese Van Donsel, Project Manager 
MI/WI Section II 
U. S. Environmental Protection Agency 
230 South Dearborn Street 
Chicago, IL 60604 

Re: Stoughton, Wisconsin City Landfill Site 
SAP QAPP Amendment - Exploratory Borings 

Dear Ms. Van Donsel: 

Enclosed for your review, as requested by your agency and the Wisconsin Department of 
Natural Resources, are three copies of the Amended Quality Assurance Project Plan 
(QAPP) for Exploratory Boring Work at the referenced site. Three additional copies are 
being sent directly to Ms. Robin Schmidt of the Wisconsin Department of Natural 
Resources. 

If you or your staff have any questions concerning this document, do not hesitate to 
contact us. 

, INC. 

040-921/MDD:ME 

CC: Ms. Robin Schmidt/DNR (w/3 enc) 
Mr. Robert Kardasz/City of Stoughton (w/2 enc) 
Mr. Tim Wright/Jessup Group (w/enc) 
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1.01 INTRODUCTION 

EXPLORATORY BORINGS 

OAPP AMENDMENT 

SECTION 1 

PROJECT DESCRIPTION 

The U.S. Environmental Protection Agency (EPA) and the Wisconsin Department of Natural 

Resources (DNR) have requested that the Stoughton City Landfill potentially responsible 

parties (PRPs) perform additional work to better define the extent of groundwater impacts to 

the west of the site. Although EPA and DNR had indicated in correspondence to the PRPs 

that the additional work should also include collection of more data on surface water and 

sediment quality to the east of the site, discussions held during a meeting on October 18, 

1991 with representatives of EPA and DNR concluded that additional surface water and 

sediment data is not necessary at this time, and that the additional work should focus on the 

groundwater impacts at the site. 

The objectives of the additional work are to describe the vertical and horizontal extent of 

groundwater contamination. Although all target compound list (TCL) inorganics and organics, 

as well as non-standard volatile organic compounds (VOCs) previously tested for during the 

remedial investigation (RI) work will be analyzed for in groundwater samples to be collected, 

special emphasis will be given to the compound tetrahydrofuran (THF). THF was found at 

levels of concern in samples from two of the groundwater monitoring wells previously 

installed and monitored as part of the RI work. Please refer to the Additional RI Work 

Workplan, Revision 1, dated January 2, 1992, for detailed information on the scope of the 

additional work and for field procedures. 

This Sampling and Analysis Plan (SAP) Amendment amends the SAP Part II - Quality 

Assurance Project Plan (OAPP), September 22, 1988, prepared by ERM-North Central, Inc. 

This portion of the OAPP Amendment has been developed for the groundwater screening in 

exploratory borings described in the Additional RI Work Workplan (Strand, January 2, 1992). 

Pertinent portions of the workplan are included in Appendix A. Excerpts from the SAP Part 

I - Field Sampling Plan and Part II - Quality Assurance Project Plan (ERM, Inc., 1988) are 

included in Appendix B. 

This QAPP Amendment presents the policies, organization, objectives, Quality Assurance 

(QA), and Quality Control (QC) activities designed to achieve the specific data quality 

objectives associated with the Additional RI work at the Stoughton City Landfill site. 

040-926/JMC:ME/RPT/012392 1 -1 EB OAPP AMO. 
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Strand Associates, Inc. (SAi) has been retained by the Stoughton City Landfill Steering 

Committee to conduct additional RI work as described in the Additional Remedial Investigation 

Work Workplan dated January 2, 1992 (" Additional RI"). Residual Management Technologies, 

lnc.'s (RMT) laboratory will perform chemical analyses as part of the Additional RI. 

Information on RMT's laboratory services is submitted along with this document. RMT will 

analyze all groundwater screening samples obtained during the Additional RI. RMT will 

conduct volatile organic compound (VOC) analysis of groundwater samples collected from 

exploratory borings in accordance with USEPA method 601 /602 for wastewater. 

In response to the Additional RI work objectives stated above, the Additional RI will be 

conducted in phases. The first phase will involve the installation of exploratory borings with 

screening of groundwater samples for voes to identify the horizontal and vertical extent of 

groundwater contamination west of the site. This information will be used to locate one or 

more well nests at the limits of contamination. This OAPP Amendment is for sampling and 

analysis associated with the VOC screening. A separate OAPP Amendment has been 

submitted for work related to groundwater analysis for monitoring well and municipal well 

samples, which is Phase 2 and 3 of the Additional RI. 

1.02 SITE DESCRIPTION 

The Stoughton City Landfill is located in the City of Stoughton, Dane County, Wisconsin and 

occupies portions of the S 1 /2 of the NW 1 /4 and the SW 1 /4 of Section 4, T5N, R 11 E (see 

Figure 1-1 ). Landfilling has occurred on about 15 acres of the property (see Figure 1-2). 

Between 1952 and 1972, the site was operated as an uncontrolled dump site. During this 

time, refuse was usually burned and at times covered by dirt. In 1972, the site began to be 

operated as a state-licensed landfill. In 1978, the Wisconsin Department of Natural Resources 

(WDNR) required that the site be closed according to state regulations. From 1978 to 1982, 

only brick, rubble, etc., were accepted at the site while closure work was performed. The 

unit was officially closed in 1982. Please refer to the OAPP for additional information on site 

history, environmental setting, and sampling by the WDNR and City of Stoughton (Appendix 

B). 

An RI/FS was conducted by the PRPs to characterize the nature and extent of contamination 

originating from the site, and to identify alternatives for site remediation. The results of the 

RI/FS may be found in documents prepared by ENSR dated June 14, 1991 (RI), and June 20, 

1991 (FS). Of particular note was the detection of THF at levels up to 660 parts per billion 

(ppb) in the groundwater at the western edge of the landfill. The State Groundwater 

Enforcement Standard is 50 ppb at the point of standards application. 

040-926/JMC:ME/RPT/012392 1-2 EB OAPP AMO. 
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1 .03 TARGET COMPOUNDS 

Compounds identified for the Additional RI groundwater screening are shown in Table 1.03-1. 

These compounds are as specified in EPA method 601 /602 for wastewaters, plus 

tetrahydrofuran. Preliminary sample results from the first dilution of sample analyzed will be 

provided within 24 hours of sample receipt by the laboratory. Final results confirmed through 

subsequent dilutions as necessary will be provided within two weeks of sample receipt by the 

laboratory. This procedure is described in further detail in the Additional RI Workplan 

(Appendix A). 

1 .04 PROJECT OBJECTIVE 

In addition to the general project objectives stated in Section 1.01, specific objective is to 

evaluate the vertical and horizontal extent of groundwater contamination west of the 

Stoughton City Landfill site. 

In order to achieve this specific objective, data quality objectives (DOO) have been established 

to ensure that the data collected are sufficient and of adequate quality for their intended use. 

These DOO are described in detail in Section 1.4 of the OAPP (Appendix B). The specific 

DOO for the groundwater screening samples are for site characterization. 

1.05 SAMPLE NETWORK AND RATIONALE 

Soil cutting screening will be performed as part of exploratory boring installation. Cuttings 

will be screened and classified at approximately 5-foot intervals. Groundwater samples will 

be collected at approximately 20-foot intervals from exploratory borings after purging the 

borings, as described in the Additional RI Workplan (Appendix A). Table 1.05-1 summarizes 

the sampling and analysis program for the Stoughton City Landfill Additional RI related to 

exploratory borings. 

1 .06 PROJECT SCHEDULE 

Please refer to Section 2.09 of the Additional RI Work Workplan (Appendix A) for the Project 

Schedule. 

040-926/JMC:ME/RPT/012392 1-3 EB QAPP AMO. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 1.03-1 

EPA METHOD 601/602 

STOUGHTON CITY LANDFILL, RI 

Analyte 

chloromethane 
bromomethane 
vinyl chloride 
Dichlorodifluoromethane 
chloroethane 
methylene chloride 
Fluorotrichloromethane 
1,1-dichloroethylene 
1,1-dichloroethane 
1,2-dichloroethylene total 
Chloroform 
1,2-dichloroethane 
1,1,1-trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-dichloropropane 
cis-1,3-dichloropropylene 
Trichloroethylene 
Benzene 
1,1,2-trichloroethane 
trans-1,3-dichloropropylene 
Chlorodibromomethane 
2-Chloroethylvinyl ether 
Bromoform 
Tetrachlorethylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
1,3-dichlorobenzene 
1,2-dichlorobenzene 
1,4-dichlorobenzene 
Tetrahydrofuran 

Note: µg/L = parts per billion 

Detection Limit (µq/L) 

2.0 
2.0 
1.0 
2.0 
2.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
1.0 
1.0 
2.0 
2.0 
1.0 
1.0 
2.0 
1.0 
5.0 
1.0 
2.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 



- - - - - -

Sample Field 
Matrix Parameters 

Soil Cuttings HNu Screening 
L ithologic 
Description (USCS) 

EB Groundwater pH 

Specific 
Conductance 

Temperature 

- - - - - - -
TABLE 1.05-1 

SUMMARY OF SAMPLING AND ANALYSIS PLAN 
EXPLORATORY BORING GROUNDWATER SAMPLES 

Laboratory Investigative Collocated 
Parameters Samples(l) or Rep 1 icate 

300(6) 0 

voe, THF(3,5) 72 8(4) 

- - - - -

QA/QC Samples 

Field Trip Back- Matrix 
Blanks Blanks ground Tota1l 

0 0 0 300(6) 

8(4) 40(4) 0 128 

(1) Assumes 12 groundwater samples per exploratory boring (EB) and six EBs total. Exploratory borings are to be made to a minimum of 20 feet into 
bedrock, with samples collected at 20-foot intervals. The sample number may increase or decrease with the number and depth of borings. 

(2) Field parameters will be measured during and after purging and prior to collecting VOC/THF samples. 

(3) EPA Method 601/602 for VOCs and THF. 

(4) Two trip blanks will be obtained each field day. One trip blank will be analyzed and one will serve as backup, per QAPP Section 3.0. The number 
of trip blanks shown assumes 20 field days. One collocated and one field blank will be collected for each ten (or less) investigative samples. 
The number shown is based on 72 investigative samples. 

(5) The VOC samples will be preserved with 0.75 ml 1:1 hydrochloric acid per sample vial. 

(6) Assumes six EBs to a depth of 250 feet with soil cuttings sampled every 5 feet. 

-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SECTION 2 

PROJECT ORGANIZATION AND RESPONSIBILITY 

As the primary contractor to the Stoughton City Landfill Steering Committee, Strand 

Associates, Inc. has the overall responsibility for all phases of the Additional RI. 

2.01 MANAGEMENT 

Operational responsibilities involving execution and direct management of the technical and 

administrative aspects of the Additional RI have been assigned as follows: 

Robert P. Kardasz, P.E., Member Landfill Steering Committee 

Michael D. Doran, P.E., Project Manager, Strand Associates, Inc. 

Terese A. Van Donsel, Remedial Project Manager, US EPA, Region V 

Robin Schmidt, Remedial Project Manager, WDNR 

2.02 FIELD ACTIVITY 

Strand Associates will perform or supervise all field investigations including sample collection 

during the Additional RI. RMT, Inc. will analyze data generated during the Additional RI. 

2.03 LABORATORY ANALYSIS 

RMT will act as a subcontractor to Strand Associates, Inc. during the Additional RI, and will 

perform all chemical analyses required as part of the Additional RI. RMT Laboratories is a CLP 

laboratory. 

2.04 QUALITY ASSURANCE 

Strand Associates will issue all deliverables for the Additional RI. USEPA, Region V, will 

provide review of the QAPP Amendment. 

2.05 PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits for field operations will be performed by Strand Associates' 

Quality Assurance Officer. The Contract Project Management Section of the Central Regional 

Laboratory of USEPA Region V will be responsible for performance and system audits of 

analytical laboratories. 

040-926/JMC:ME/RPT/012392 2-1 EB QAPP AMD. 
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SECTION 3 

QUALITY ASSURANCE OBJECTIVES 

The overall quality assurance objective is to develop and implement procedures for sampling, 

laboratory analysis, field measurement and reporting that will provide data to a degree of 

quality consistent with its intended use and defensible in a court of law. This section defines 

the goals for levels of QC effort and the accuracy, precision, sensitivity, completeness, 

representativeness, and comparability of laboratory analyses. 

3.01 LEVEL OF QC EFFORT 

Quality Control samples--including collocated or replicate samples, background samples, and 

field and trip blanks--will be submitted to the analytical laboratory to assess the quality of the 

data resulting from field sampling investigations. Collocated samples, and to a lesser extent 

replicate samples, assess the precision of sampling activities. One (1) collocated/field 

duplicate sample is required per ten (10) or fewer investigative samples. Trip blanks, which 

will be kept with investigative samples throughout the sampling event, assess the cross

contamination due to VOC migration during shipment. Two trip blank samples per day are 

required to be sent by the laboratory to the site or sampler. The analysis of one of these trip 

blanks is required. The other is for use as backup. All trip blank samples must remain sealed 

until analysis. Field blanks will be used to assess the overall procedural contamination due 

to sampling activities. One field blank sample is required per ten or fewer investigative 

groundwater samples. The specific level of QC effort is summarized by sample matrix and 

parameter in Table 1.05-1. 

The analytic_al laboratory selected for sample analysis is a participant in the USEPA Contract 

Laboratory Program (CLP) for organic and inorganic testing. The level of QC effort provided 

by RMT will be equivalent to the level of QC efforts specified under the EPA Method 601 /602. 

The level of QC effort for field measurement of pH will consist of precalibration using three 

buffer solutions (pH 4, 7 and 10) and calibration verification at regular intervals (at least once 

a day). Calibration activities will be recorded in a project log book. QC effort for field 

conductivity measurements will consist of initial and continuing (at least once a day) 

calibration verification using a standard solution of known specific conductance. QC effort 

for HNu screening will consist of initial and continuing (at least every day) calibration 

verification using an isobutylene reference gas. 

040-926/JMC:ME/RPT/012392 3-1 EB QAPP AMD. 
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3.02 ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSES 

The QA objectives of analyses with respect to accuracy, precision, and sensitivity are to 

achieve acceptable data based on specified performance criteria. Accuracy and precision 

requirements and method detection limits are described in the EPA Method 601 /602. 

Analytical accuracy will be assessed through the collection of aqueous organic samples for 

matrix spike/matrix spike duplicate analyses. A matrix effect is a phenomenon that occurs 

when other sample components interfere with the analysis of the contaminants of interest. 

The magnitude of the matrix effect is best assessed through the use of matrix spikes. 

Percentage recovery information obtained from matrix spikes will be used to address the 

amount of bias present in the measurement system (accuracy). 

The accuracy of field measurements of pH will be assessed through premeasurement 

calibrations and post-measurement verifications using at least two standard buffer solutions. 

The two measurements must each be within ± 0.05 standard units of buffer solution values. 

Precision will be assessed through duplicate measurements. (The electrode will be withdrawn, 

rinsed with deionized water, and reimmersed between each duplicate). The instrument used 

will be capable of providing measurements to 0.01 standard unit. The accuracy of the 

specific conductance and HNu photoionization meters will be assured by daily calibration 

verification with check standards. If readings vary more than 5% from an expected value, the 

units will be replaced. 

A. Comparability 

It is expected that the TCL organic and TCL inorganic parameters analyzed consistent with 

CLP procedures will provide data meeting the QC acceptance criteria for 95% of all samples 

analyzed. Upon request, the completeness of an analysis will be documented by the 

laboratory with items such as chromatograms, spectra, and QC data to allow the data user 

to assess the quality of the results. 

The sampling and analysis program is designed to provide data representative of site 

conditions. During the development of this program, special consideration was given to past 

disposal practices, existing analytical data from previous site investigations, and the physical 

setting of the site to ensure the representativeness of the data generated by the Additional 

RI. 

Data comparability will be assured by using identical sampling procedures, analytical 

procedures, and by reporting results in identical units of measurement. 

040-926/JMC:ME/RPT/012392 3-2 EB QAPP AMO. 
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8. Documentation 

The documentation system will comply with the requirements of CLP protocol. 

C. Quality Control Requirements 

The sampling activities will include the following procedures for purpose of quality control: 

• Collection of field duplicates, including collocated and replicate samples. 

• Collection of field blanks. 

• Inclusion of trip blanks in sample shipments for the analysis of VOCs in water. 

The specific level of QC effort is summarized by the sample matrix and parameter in Table 

1.05-1 and is discussed in Section 3.01. 

. 040-926/JMC:ME/RPT/012392 3-3 EB QAPP AMO. 
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SECTION 4 

SAMPLING PLAN 

The Field Sampling Plan (FSP), presented as Part I of the Sampling and Analysis Plan (ERM, 

Inc., 1988), as amended by the Additional RI Work Workplan (Strand, 1992), contains all 

appropriate information pertinent to field sampling procedures. 

040-926/JMC:ME/RPT/012392 4-1 EB QAPP AMD. 
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SECTION 5 

SAMPLE CUSTODY PROCEDURES 

Sample custody procedures will be consistent with Attachment 4 of the USEPA Region V 

Guidance "Content Requirements for Quality Assurance Project Plans." 

A sample will be considered under the person's custody if: (1) it is in a person's physical 

possession, (2) in view of the person after he has taken possession, (3) secured by that 

person so that no one can tamper with the sample, or (4) secured by that person in an area 

that is restricted to authorized personnel. The sample packaging and shipment procedures 

summarized below will assure that the samples will arrive at the laboratory with the chain-of

custody intact. 

Field procedures are as follows: 

• 

• 

• 

The field sampler will be personally responsible for the care and custody of the 

samples until they are transferred or properly dispatched. As few people as 

possible will handle the samples. 

All samples will be tagged with sample numbers and locations . 

Sample tags will be completed for each sample using waterproof ink unless 

prohibited by weather conditions. 

Transfer of custody and shipment procedures will be as follows: 

• 

• 

Samples will be accompanied by a properly completed chain-of-custody form . 

The sample numbers and locations will be listed on the chain-of-custody form. 

When transferring the possession of samples, the individuals relinquishing and 

receiving will sign, date and note the time on the records. This record 

documents the transfer of custody of samples from the sampler to another 

person, to a permanent laboratory, or to/from a secure storage area. 

Samples will be properly packaged according to appropriate Department of 

Transportation (DOT) regulations for shipment and dispatched by courier or 

overnight carrier to the appropriate laboratory for analysis, with a separate 

signed custody record enclosed in each sample box or cooler. Shipping 

containers will be secured with strapping tape and custody seals for shipment 

to the laboratory. 

040-926/JMC:ME/RPT/012392 5-1 EB QAPP AMO. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 

• 

A sample analysis request form will accompany each shipment of samples to 

the analytical laboratory. A description of the requested analysis and the 

specific laboratory analysis code will be included on this form. 

A standardized sample tracking form will also be completed to establish sample 

custody prior to shipment to the laboratory and to document specific sample 

preservation methods. 

Copies of all sample custody forms will be maintained in the project files along with copies 

of all field measurement data and sample-specific information recorded in the field log book 

and on field data forms. 

The specifications for chain-of-custody and document control for RMT will comply with the 

CLP requirements and be carried out in accordance with the 2/88 and 3/90 SOWs for CLP 

analysis as appropriate. 

RMT, Inc. will provide all sample containers necessary for field sampling and QC requirements. 

Each lot of sample containers will be checked for cleanliness by the laboratory and sealed to 

prevent contamination. Samples will be received at the laboratory by the sample custodian, 

who will examine each sample to ensure that no damage occurred during shipment and that 

the chain-of-custody record is complete and accurate. The sample custodian will also ensure 

. that each sample has been preserved in a manner required by the particular test and stored 

according to the correct procedure (see Table 7-1 of the FSP, attached). Volatile Organic 

Compound (VOC) samples will be preserved with 0.75 ml 1 :1 hydrochloric acid in addition to 

the requirements in Table 7-1. Samples will be preserved by storage in a cooler maintained 

at 4°C until the analysis begins. 

Strand Associates will maintain the RI files along with all relevant records, reports, logs, field 

notebooks, pictures, subcontractor reports, and data reviews in a secured, limited access area 

and under the custody of the project manager. 
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SECTION 6 

CALIBRATION PROCEDURES AND FREQUENCY 

This section presents the calibration procedures and information for all major measurement 

systems including field and analytical laboratory testing. 

6.01 FIELD INSTRUMENTS 

A maintenance and calibration program will be implemented to ensure that routine calibration 

and maintenance are performed on all field instruments. The program will be administered by 

the field team leader who will perform routine preventative maintenance (e.g., cleaning or 

other procedures identified in the instrument manual) on a weekly basis and calibration of field 

instruments on a daily basis. Calibration activities will include the use of buffer solutions for 

calibrating the pH meter, liquids of known conductance for calibrating the specific 

conductance meter, and a standardized reference gas (isobutylene) for calibration of the HNu 

photoionization meter. Copies of manufacturer's calibration instructions will be kept on-site 

for ready reference, for pH meter, specific conductance meter, and HNu meter calibration. 

Calibration, operation, and maintenance of all field instruments will be documented in the field 

log book, and all field personnel will maintain their proficiency. Operating procedures outlined 

in the manual for each instrument will be followed. If field equipment should fail, the Project 

Manager will be contacted immediately and will either provide replacement equipment or have 

the malfunction repaired immediately. 

6.02 LABORATORY EQUIPMENT 

RMT will perform calibration and preventative maintenance procedures for laboratory 

equipment in accordance with EPA Method 601 /602. 

040-926/JMC:ME/RPT/012392 6-1 EB OAPP AMO. 
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SECTION 7 

ANALYTICAL PROCEDURES 

Groundwater samples collected from exploratory borings wm be analyzed for VOCs including 

THF by EPA Method 601 /602 for wastewater. The complete list of parameters is shown on 

Table 1.03-1. The analyses will be conducted by RMT, Inc. using methods specified in EPA 

Method 601 /602. 

040-926/JMC:ME/RPT/012392 7-1 EB QAPP AMD. 
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SECTION 8 

INTERNAL QUALITY CONTROL CHECKS 

8.01 ANALYTICAL LABORATORIES 

Quality Control at RMT will be carried out in accordance with EPA Method 601 /602. 

8.02 FIELD QUALITY CONTROL 

Field quality control will be carried out during the Additional RI field activities, such as soil 

cutting sampling and groundwater sampling, and exploratory boring drilling by an experienced 

Strand Associates' geologist or engineer who will be present during all sampling activities and 

subcontracted activities such as drilling. All field quality control procedures will be carried out 

according to this OAPP Amendment and documented in the field notebook. 

040-926/JMC:ME/RPT/012392 8-1 EB OAPP AMO. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SECTION 9 

DATA REDUCTION, VALIDATION AND REPORTING 

Procedures for documenting sample collection and custody, and reporting the results of each 

phase of the RI/FS are covered in this section. 

9.01 DOCUMENTATION 

Information pertaining to sample collection, sample custody, analyses to be performed, field 

measurements, and other field observations will be documented and stored in accordance with 

procedures contained in the Data Management Plan (ERM, 1988). 

Field measurements and sample collection data will be recorded on specific field data forms 

and in a field log book. Sample custody and requests for analytical tests to be performed will 

be documented on sample tracking forms, chain-of-custody records, and sample analysis 

request forms. 

Data received from the analytical laboratories for the Additional RI will be checked, organized 

under specific project headings, and stored in the project files maintained at Strand 

Associates' offices. 

9.02 DATA VALIDATION 

RMT, Inc. will perform in-house c:1nalytical data reduction under the direction of their laboratory 

QA officer. The laboratory review will include checks for the attainment of QC criteria as 

outlined in CLP procedures and established EPA methods. The validity of analytical data will 

also be assessed by comparing the analytical results of duplicate and blank samples. 

Additionally, the laboratory will critique its own analytical programs by using spiked addition 

recoveries, established detection limits, precision and accuracy control charts and by keeping 

accurate records of the calibration of instruments. 

Strand Associates will review all sample collection procedures and laboratory data to ensure 

that QA/QC has been maintained. 

9.03 REPORTING 

Results from the data QA/QC analysis will be summarized in a technical memorandum for 

submittal to the USEPA and WDNR. All site investigation data will be analyzed, and a 

040-926/JMC:ME/RPT/012392 9-1 EB QAPP AMO. 
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summary interpretation will be developed for the type and extent of contamination from the 

site. The summaries will be submitted as technical memoranda at the completion of each 

Additional RI task and included as appendices of the RI report. Data from the exploratory 

borings will be used to locate additional monitoring wells at the site. 

9.04 DATA PACKAGE/DATA DELIVERABLES 

RMT, Inc. will provide the standard CLP data package required under EPA Method 601 /602. 

This information will be presented in a CLP format including a case narrative, surrogate spike 

recoveries, all recoveries, matrix spike/matrix spike duplicate recoveries, summary of method 

blanks, GC run time chronology and order, sample results and all raw data for method blanks. 

040-926/JMC:ME/RPT/012392 9-2 EB OAPP AMO. 
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SECTION 10 

PERFORMANCE AND SYSTEM AUDITS 

Strand Associates' Quality Assurance Officer will monitor and audit the performance of 

QA/QC procedures to ensure that the Additional RI is executed in accordance with this QAPP 

Amendment. 

10.01 LABORATORY 

All laboratory performance and system audits will be carried out according to CLP 

requirements which includes external audits by the Contract Project Management Section 

(CPMS) of the Central Regional Laboratory (CRL). 

10.02 FIELD ACTIVITIES 

QA audits of field measurements procedures, sample collection; sample custody procedures, 

and monitoring well installation will be conducted on a periodic basis to document that field 

activities are performed in accordance with the Field Sampling Plan. These audits will be 

scheduled to allow oversight of as many field activities as possible. Field activities related to 

the Additional RI will be audited by Strand Associates. 

040-926/JMC:ME/RPT/012392 10-1 EB QAPP AMD. 
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SECTION 11 

PREVENTATIVE MAINTENANCE 

11.01 LABORATORY EQUIPMENT 

All equipment at RMT's laboratory will be maintained in accordance with the 2/88 SOW for 

CLP laboratories. 

11.02 FIELD EQUIPMENT 

Preventative maintenance procedures for the HNu photoionization meter, pH meter and 

conductivity meter will be carried out in accordance with operating manuals for the respective 

instruments and will be recorded in the field log book. 

040-926/JMC:ME/RPT/012392 11-1 EB QAPP AMO. 



I 
I 

SECTION 12 

I SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, 

ACCURACY AND COMPLETENESS 

I RMT will comply with EPA Methods 601 /602 to assess data precision, accuracy and 

completeness. 
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SECTION 13 

CORRECTIVE ACTION 

13.01 ANALYTICAL LABORATORIES 

Corrective actions for RMT, Inc. will be carried out in accordance with procedures outlined in 

EPA Method 601 /602. 

13.02 FIELD WORK 

Corrective action indicated by audit results or detection of unacceptable data will be 

determined by Strand Associates' Project Manager in consultation with the Stoughton City 

Landfill Steering Committee, USEPA, and WDNR. Corrective action may include, but is not 

limited to: 

• Resampling and reanalyzing samples if holding time criteria are exceeded . 

• Resampling and analyzing site areas in question . 

• Evaluating and amending sampling and analytical procedures . 

• Accepting data with an acknowledged level of uncertainty. 

• Eliminating outliers identified by the validation task. 

The proposed corrective action will be implemented only after full agreement to the type of 

action required by the regulatory agencies and the Stoughton City Landfill Steering Committee 

is achieved. 

040-926/JMC:ME/RPT/012392 13-1 EB QAPP AMD. 
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SECTION 14 

QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Quality assurance reports will be included by Strand Associates as part of Additional RI 

technical memoranda. These reports will include the results of QA audits and any necessary 

corrective action procedures. In addition, the data validation and data sufficiency task will 

be incorporated into the RI technical memoranda. 

040-926/JMC:ME/RPT/012392 14-1 EB QAPP AMO. 
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APPENDIX A 

EXCERPTS FROM ADDITIONAL RI WORK WORKPLAN 

(STRAND ASSOCIATES, 1992) 
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SECTION 1 

INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) and the Wisconsin Department of 
Natural Resources (DNR) have requested that the Stoughton City Landfill 
potentially responsible parties (PRPs) perform additional work to better define 
the extent of groundwater impacts to the west of the site. Although £PA and DNR 
had indicated in correspondence to the PRPs that the additional work should also 
include collection of more data on surface water and sediment quality to the east 
of the site, discussions held during a meeting on October 18, 1991 with 
representatives of EPA and DNR concluded that additional surface water and 
sediment data is not necessary at this time, and that the additional work should 
focus on the groundwater impacts west of the site. This was confirmed in a 
letter dated October 24 from Mary Pat Tyson of EPA to Robert Kardasz of the City. 

The objectives of the work presented herein are to describe the vertical and 
horizontal extent of groundwater contamination n:#tt:~ltM west ih4WfPP:ltiW~t't. of 
the site. Although all target compound list (TCL) inorganics and organics, as 
well as non-standard volatile organic compounds (VOCs) previously tested for 
during the remedial investigation (RI) work will be analyzed for in groundwater 
samples to be collected, special emphasis will be given to the compound 
tetrahydrofuran (THF). THF was found in levels of concern in samples from two 
of the groundwater monitoring wells previously installed and monitored as part 
of the RI work. 

1.01 SCOPE OF WORK 

Consistent with the above objective, the scope of work is as follows: 

1. installation of a bedrock monitoring well at existing monitoring well 
cluster MW-3, designated MW-3B (for bedrock well); 

2. exploratory borings at the MW-3 cluster location and at locations 
fi{tiit.m&~\% west @.ij,9.Jjjjj*-4:t,ijijg;§!i of the MW-3 location, with analysis of 
groundwater samples retrieved at various depths and with completion of the 
test borings within the bedrock, to provide information as to the vertical 
and horizontal distribution of THF and potentially other voes in the 
groundwater west of the site; 

3. installation of a three-well cluster at a point downgradient of the MW-3 
cluster (new well designation MW-7S, MW-7D and MW-7B), at the approximate 

0&0•926/STtlTIIPL/IClO: h1/0I 0Z9Z 1-1 
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western edge of the area of groundwater contamination, based on the 
exploratory boring results; 

two rounds of groundwater sampling from the existing and the new 
monitoring wells (MW-IS, MW-1D, MW-2S, MW-2D, MW-3S, MW-3D, MW-3B, MW-4S, 
MW-4D MW-5S MW-5D MW-6S MW-6D MW-7S MW-7D MW-7B) fohtioi.C'a'.n:tc+ana 

11P1,J;1~111,111,1111i1t1:ia11w!=r::11t11e 
a round of sampling of City of Stoughton public water supply wells No. 3 
and No. 6 for THF to be conducted in the spring of 1992. 

1.02 ABBREVIATIONS 

The following abbreviations are provided as an aid to the reader: 

DNR 
EPA 
ERM 
FSP 
ID 
MW 
NR141 

PID 
POTW 
ppm 
QAPP 
RI 
SAP 
TCL 
THF 
voes 

Wisconsin Department of Natural Resources 
U.S. Environmental Protection Agency 
Environmental Resources Management, Inc. 
Field Sampling Plan lif#.f!-Jfi!it§:ff[$.Agl, ERM, 1988 
internal diameter . 
groundwater monitoring well 
Wisconsin Administrative Code governing the construction of groundwater 
monitoring wells 
photoionization detector 
publicly owned treatment works 
part~ per million . . ............. _ ....... ··-· ............................. __ 
~~~~~ ~! 1 A~~~~!~~~a~~~~ect Pl an IiRthtk1.ilffqJfttJi¢&$.ARilltitR.Mtili=t~ 
Sampling and Analysis Plan, ERM, 1988 
target compound list 
tetrahydrofuran 
volatile organic compounds 
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SECTION 2 

METHODS AND PROCEDURES 

Methods and procedures for the previous site investigation work are described in 
ERM's "Sampling and Analysis Plan" (SAP) (ERM, 1988). It is intended that the 
additional work as described herein be completed in conformance with those 

iiiliiilli4t\1iliillidllll1Ct11l11 
2.01 EXPLORATORY BORINGS 

Exploratory borings will be given the numeric designation EB-1, EB-2, etc. Water 
sampl_es collected from the exploratory borings will be have a "WEB" prefix, 
indicating a water sample collected from an exploratory boring, and a two or 
three digit suffix designating the depth (in feet) below grade from which the 
water sample was collected. WEB-1-30, for example, would represent a water 
sample from EB-1 collected at a depth of 30 ft below grade. 

For the exploratory borings,. analysis of groundwater samples, duplicates and 
blanks will be performed using EPA wastewater methods 601/602 for THF and other 
identifiable VOCs. A "fast turn around" arrangement will be made with a local 
qualified analytical laboratory to facilitate field decisions as to locations and 
completed depths of exploratory borings. AiterAat~veiy,-eA-Slte-testi-A§-rAay-oe 
j:lel"f eniea- 4 f- a- -st1+tab..:Je- -s-e-r-v-i<:-e- .f~ -soc-Ir -t-e-~t-i-ng-i-s- -i-deAti-f i-ed -aAa - lf -eA- s He 
aeteet~eA-i~ffi~ts-e~ij~VaieAt-te-ia~eratery-i~ffi~ts-eaA-~e-aeeeffij:li~SRea. 

Exploratory borings will be constructed by afr~rotary methods, with i~stallation 
of a drill casing advanced with the boring. A hollow drill string of sufficient 
internal diameter (nominal 2 inch) for installation of pumping and sampling 
equipment will be used. 

0.0·'26/STDTNl'l,/ICIO: hl/0 l 0292 2-1 
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In unconsolidated material, groundwater samples will be collected from near the 
surface of the water table and about every 25 ZQ. ft in depth below the water 
table. Groundwater samples in unconsolidated "material will be collected as 
follows: 

• 

• 

flush hole using air-lift to remove cuttings and debris from 
dril 1 ing; 

insert decontaminated stainless steel sample pipe with well screen 
and point to depth of hole; 

withdraw drill casing and drill assembly sufficiently to allow the 
unconsolidated material to collapse around the well point and 
screen; 

purge well by pumping or bailing; and 

• collect groundwater sample using decontaminated stainless steel or 
tefl on bail er. 

If [st)a'fHJJiil"iMib.flfat.fie.fff:olifi!Wtt.'::i=&.hfI the- er-i H -i A§- eEjti-1 f)l!letit- €11'lf)·foyee does not a 11 ow 
inse"r"ffo·n····of·lfie····s"a"ni"plfn·g"··i;-f pii past the dri 11 bit, samp 1 i ng in unconso 1 i dated 
zones will be as follows: 

• flush hole using air-lift to remove cuttings and debris from 
drilling; 

• purge hole by pumping or bailing; and 

collect groundwater sample using decontaminated stainless steel or 
teflon bailer, having integral screen section. 

In bedrock, groundwater samples will be collected as follows: 

• set drill casing in top of bedrock; 

• drill to desired depth in bedrock, leaving open hole; 

flush hole using air-lift to· remove cuttings and debris from 
drilling; 

• remove drill assembly; 

• 

isolate sample zone with double packer assembly (e.g. Tigre-Tierra); 
and 

purge and sample using decontaminated submersible pump . 

2-2 
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Samples fii:ritlJJ(Jiiifi@P.'.t&fib.!lY:lfi:i will be collected in VOC vials in the field, and 

kept ~n i~ewiuli ib~ ~~, \~e¼ ;~ !~! ~:b~;~Jff~ · cJ£:ii§te1ti!W.1±1t,~,o:1,€ti~-f:btla~~~i 

iitil1alW~0iliilll1111:1~~¾\!'f!~f!l1f,Jr!~!,~rf!~ 
due to non-QAPP methods employed for the collection and analysis of these samples 
lii§@i¥WriJtlg,tM6Jifi.II~~ifi.Rf f:9ffi.lNRU:4.tHffiifHiY.tmi.i4fallJJ!Hi.n&.@AnMiJJ:g.if ilIHiiJi@ttit!#.lL 
the results must be considered semi-quantitative and suitable for screening 

tiriliaiitttt~ffi~?~~fi~~!i~~1\;!~~t\\tilrf~i~,1 
proper location for the new well nest (MW-7 location) west of the site :a~/\¼Hl 

The above procedure will be employed at a m,n,mum to a 20 ft depth into the 
bedrock for each exploratory boring, or to a depth where no detectable THF is 
observed. 

Should field observations and VOC/THF methods 601/602 analyses indicate that 
adjustment can or should be made to the 25 zq ft proposed groundwater sampling 
interval, either to reduce unnecessary expense or to obtain more useful 
information, appropriate adjustments wi 11 be made fol lowing consultation with and 
P.NR~~fff'eF1€e gppf§Y'.iJ by the EPA afle-9NR-pre~eE:t- tnailuger~ i#jJ@&rilffl!iJii§Jifiifitl 

During construction of the exploratory borings, geologic classification will be 
accomplished in the field, at approximately ten foot intervals, on the basis of 

t.aiiiVrli:fijj¢4iii.§.jjjj@~J@\~jf}:&@t:1&1tffit$.Yillllllll!lrlf-'~r,~if f !:f r-l!~i:~[ij~:~r-rr-;:l#.!:zi1¥'1!: 
field screened with a photoionization (PIO) meter at approximately 10 ft 

pi12]1,jll!~1rlll\'L1,1111111111ilfll:~lll~flt~fl!lllllld 
High pressure water and steam cleaning of drilling equipment will be performed 
between construction of exploratory borings, in accordance with NR 141.17(2). 
Samp l_ i ng equipment wi 11 be cleaned Wlt.!fJggt-Jfrie.iMtff:tj]J~itbyJ)jJs.t.iffT~t~:t~f: 
hi:ff.S.::e between collection of groundwater samples, in accordarice···w·Hfr .. p.rocecfures· 

Ar( J:~=~o;~h t~:n~ :: ~ ~ ~::~ ~- ~ ~~ : ~~ nA~: ~~{~:i~i$.:J1~~~ij'!'if;~;:i:~v-,!1Ta§~:f :!:1 l~#.Jf1:~7 
1988). 
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■litli1flliliii,li111111 
lilllll]lilili:lii.~i;tllll:f ilf ilf *-tJ#gf@it4.tlittirtaifHra:ih§Hloo 

~~J~tm:§4:::::§JfU49.;Q,flif#tifMQPf:::::#.'.tj:4.::wrn.fi?.: 

.lfltlllflllllt4 
1{18/lll,iil1/!l!~!l1if irnPri:~itviiu1w.:tMim0:m1:§tJmwnixtfiMtP.k.fi.:J§.tlt 

Figure 1 shows the hypothetical location of the exploratory borings. Initially, 
it is proposed that the indicated exploratory borings be constructed. EB-1 would 
provide information as to the depth of THF contamination at the MW-3 location, 
which is the location where groundwater THF values were found to be the highest 
during the RI. Data from EB-2 through EB-5 would indicate if contamination 
(horizontal or vertical} has extended to the distance of the exploratory boring. 
If not, one or two additional exploratory borings would be constructed to the 
east for the purpose of identifying gradients in groundwater THF concentrations. 
If so, additional exploratory borings would be constructed to the west as 
necessary to identify the extent of the area of groundwater impact. ffiemim#iif 

;:il,=k:,~i1f::;ll[::::~°;.~;:;~~~~~~~~!~l~~~~i~i~:f~~'r:::lllf.1::::~~~=; 
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It is intended that EB-1, EB-2-aRa EB-3Tla.n(lt£8.ES. be constructed initially. The 
proposed location of EB-2- a Ra EB-3 Jfi'.9..{jgl~f:J····rs···approx imate ly in the direct ion 

;;i:tif.i.;.:~~]:ii~l;.fi~i:}§i:il§t §».:rtd.W.~t t=:JeiJw.11 c i ~ ;ee n
1
d
1 
i' n ~&~:i~~t:§t:!v.~~:~i.ff ~i.:~i:Jt~!~! 

locations, the other exploratory boring locations may require adjustment, pf 
l44.:i:ilP.:hiJ.!tlx.it l9:ritl§:fii.ll§:&:filh§$.litw.f£ffij~/ffii4!f liw.41 ..... . 
Upon completion, and collection of groundwater analysis data, exploratory 

ff if ~~~\1~t\?~ij~iil(\,llll\\,llll\\ll,,11ll(tl!lr1\ltlt' 
2.02 GROUNDWATER MONITORING WELLS 

A total of four additional monitoring wells are proposed to be installed, unless 
the extent of contamination dictates that additional wells are needed. One of 
the wells {MW-38) will be located at the MW-3 monitoring well cluster. This well 
will extend into the Cambrian sandstone bedrock in order to assess potential 
contamination at that depth. The remaining three wells will be designated as the 
MW-7 monitoring well cluster. These wells will be clustered in the same manner 

§¥ijL:fi&w~~;n;iw.i~ij:~~~r3.illl!!:i~:l:lill.il:1l.ltl!!!if IIIIB:illi.t.\\11.111!!11 ll11,fj::fi.l.11~! 
Attached Figures 2 and 3 show well construction details. · -··· ···-·········· 

A. Glacial Drift Wells 

O&O•PH/STOTNPL/lllll: h1/0 I OZH 2-5 
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City of Stoughton municipal wells No. 3 and 6 will be sampled in the ¢.'.~itJY spring 
of 1992, with analysis for THF. If THF is detected in either of the wells, that 
well will be resampled with analysis for all TCL inorganics and organics and non
standard voes previously tested for as part of the RI. 

•11ttiilltl,111111ri::11:1~:11111t!lft~r,i1111 

-lfllilt41111,1a;■ttlt,iil 
2.06 SURVEY CONTROL 

The location and ground surface elevation for borings and monitoring wells will 
be established by survey methods in accordance with the QAPP E§f. Monitoring 
wells will be located and mapped in accordance with NR 141.065(2). ~J]jij}itpjfI&f 

E!l!!!l!l!liJiitili=~~::1t1tR::=~;r:: 
2. 07 REPORT! NG 

AtiIII!H@SENERAJl 
The following reports and data presentations are planned: 

• during drilling of the exploratory borings, the EPA and DNR project 
managers will be advised of progress and results of the work, and 
will be consulted relative to the locations of additional 

!~iiiifii=i!!l!!!!fl5:~rM1A1r:~11 
• upon completion of the exploratory boring program, the EPA and DNR 

project managers will be consulted relative to the location proposed 

iitiA~-==[!,Llf!lf!B••t111 
0@•926JST1)111Pl,/IUJ: hs/010292 2-13 
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within 60 days of completion of the exploratory boring and 
mo n i ~ or i n g we ll CO n st ru Ct i On WO rk '·-···---~-:-:-:-:;·~--~--~-!.rd. ~.;.!}.?.,.~:-·-:-·-:ft_~.g,?rf;~'.-'.~_,,l. ,1.11:-:-:-::~! 
s u bm, t t e d to the EPA and D N R , J}J/<,p:£~:P..r ...... p:p.qM,fW-1'.J.t./\:~:f:J:_._:tt: .. §A~ 
including: 

mapping and elevations of borings and monitoring wells, 

boring and monitoring well geologic logs, 

particle size distribution data Il§.fftt:Mlfffil@}J:M:zz@J for 
MW-7S and MW-70 for the soil at the well screen depth, 

results of field hydraulic conductivity (slug) tests, 

PIO data and groundwater analysis data (THF and.VOCs 
using wastewater methods 601/602), 

a written de script ion of methods employed -. a.nd 
significant observations made, and 

well development procedures and documentation; 

following completion and validation of analytical results from the 
first round (e.".ahl&.i@J:p;ifj)jgffw4Rtel" of 1991/1992) of groundwater 
mo n i tor i n g we 1-r · .. s a iii i:> ·;- .i. rig ... ·jp;g_Jl:ii:fuP.J:i:ij§J#ffH:JQililtMfl.J.:~J%t%i'ri&.AI , a 
report of data and validation results will be submitted; and 

following completion and validation of analytical results from the 
second round ( s19l" 4 R§ ~Affi1Ml~if.i~)i of 1992) of groundwater sampling 
aRe-sa11113HA§-ef:-Gi-t-y-we-l'~s--l-a-n<}-6, a report of data and validation 
results will be submitted. 

TftiI£4UPWi#.§Jl#.ffiifi9#.t:b.lii:ittP.itPAA[~:t4ijJf:lff.9tttii£:19.iti.t@#i{1R&rii:fis:::JJ.fil::li1.iihifa 

Jsrnnnniili.llli!i!illl1!ltll.r.i!l}illlfl.illi.if.&i!!!lillflilitlillmt:::4.itii. 
D'O-ffl/STDTIIPl,/IU:h1/0l0Zff 2-14 
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APPENDIX B 

EXCERPTS FROM SAP PART I - FSP AND PART II - QAPP 

(ERM, 1988) 

040-926/JMC:ME/RPT/012392 EB QAPP AMO. 
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7.0 SAMPLE HANDLING AND ANALYSIS 
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Sampling and Analysis Plan 
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The required sample containers, preservation methods, maximum 

holding times, and filling instructions for each sample type are 

summarized on Table 7-1. Notations of which laboratory will be 

performing the analysis of the collected samples are also 

indicated on Table 7-1. Sample bottles, provided by CompuChem 

Laboratories, will be prepared using procedures required by the 

Contract Laboratory Program (CLP). Sample bottles, provided by 

Pace Laboratories, for the analysis of tetrahydrofuran, 

trichlorofluoromethane, and dichlorodifluoromethane will be 

prepared using procedures appropriate for the analyzation of 

these parameters using nonstandard methods. Sample containers 

for ·soil gas and air sampling are commercially available 

cartridges containing activated carbon. Table 7-1 also lists 

handling procedures appropriate for these samples. Detailed 

information concerning the sample preservation and custody 

procedures are contained in the accompanying documents: Quality 

Assurance Project Plan and Data Management Plan. 

Waste generated on site will be properly handled and disposed of 

to prevent contamination of clean areas and to comply with 

existing regulations :C$..~¢.t.,-!.C?.b.11~:~::~?1m2.It%:th.~:~:g_gi:i.,p,$h9,.iJ}ii!);- If soi 1 

encountered during borehole drilling is suspected to be hazardous 

because of abnormal discoloration, odor or air monitoring levels, 

tha soil cuttings will be containerized in a new, unused drum. 

Similarly, materials generated during decontamination procedures, 

including washwater and soil materials, will be disposed in 



- - - -

Soll Cas Para111eters(1) 

Target and Analyzable 
Volatile Organics 

Ground Vater/Surface Veter 
Paraaeters(Z) 

TCL Volatile Organics 

TCL Base Neutral Organics 
and Acid Extractable 
Organics 

PCBs/Pesticldes 

TCL Metals (3) 

Cyanides 

Other Volatile 
Organics (1,4) 

11111 - - - - - - -
TABLE 7·1 

SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

Container 

Activated Carbon 
Cartridge 

Z x 40 ml Class Vials 
with Teflon-lined septum 

3 x 1 liter amber glass 
bottles with Teflon-lined 
cap 

Z x 1 liter amber glass 
bottles with Teflon-lined 
cap 

Z x 500 ml Polyethylene 
bottle 

1 x 1 liter glass bottle 
with Teflon-lined cap 

Z x 40 ml Glass Vials 
with Teflon-lined septum 

Preservation 

Cool 4°c 

Cool 4°c 

Cool 4°c 

Cool 4°c 

0.45 u Filtration 
(Ground Veter Only) 
HHol to pH<Z 
Cool 4°c 

NaOH to pll>1Z 
Cool 4°c 

Cool 4°c 

Maxi111Ua 
Holding 

Thu~ 

14 days 

7 days 

7 days 

6 months 

24 hours 

14 days 

- - - - - - -

Filling Instructions 

Cap cartridge ends 

Zero headspace, no air bubbles 

Fill to neck of bottle 

Fill to neck of bottle 

Fill to neck of bottle 

Fill to neck of bottle 

Zero headspace, no air bubbles 



- - - -

Soil/Sedi•ent Para~eters(Z) 

TCL Volatile Organics 

TCL Base Neutral Organics 
and Acid Extractable 
Organics 

PCBs/Pestlcldes 

TCL Metals (3) 

Cyanides 

Air Pare•eters(1) 

Analyzable Volatile 
Organics 

- - - - .. - - -
TABLE 7-1 (continued) 

SANPLE CONTAINER AND PRESERVATION REQUIRENENTS 

Container 

Z x 4 oz wide-mouth glass 
Jars with Teflon-lined cap 

1 x 1 liter, wide-mouth 
amber glass Jar with Teflon
lined cap 

From semlvolatlle Organic 
Container 

1 x 1 liter, wide-mouth 
amber glass Jar with Teflon
lined lid 

from TCL Metals Container 

Activated Carbon Cartridge 

Preservation 

Cool 4°c 

Cool 4°c 

Cool 4°c 

Cool 4°c 

Cool 4°c 

Cool 4°c 

Noxi
Holding 
Tiine 

10 days 

10 days 

10 days 

6 months 

14 days 

- -

Note: All samples will be shipped by overnight carrier to their final laboratory destination under custody. 

(1) Soll gas, air and other volatile organic parameters to be analyzed by Pace laboratories. 

- - -

Ffllfng Instructions 

Zero headspace, pack tightly 

At least 3/4 full 

At least 3/4 full 

At least 3/4 full 

At leaat 3/4 full 

Cap cartridge end1 

(Z) Ground water, surface· water, and soil/sediment parameters to be analyzed by CompuChem Laboratories, excluding other volatile 
organics. 

(3) Maximum holding time for mercury of 26 days. 

(4) Other volatile organics Include tetrahydrofuron, trlchlorofluoromethane, and dichlorodifluoromethane. 

- -
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drums. Composite samples will be collected from drum materials 

and tested by the Toxic Characteristic Leaching Procedure (TCL.P) 

to determine if the cuttings should be disposed of as a hazardous 
waste. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

1.0 PROJECT DESCRIPTION 

1.1 Introduction 

Stoughton City Landfill 
Sampling and Analysis Plan 

Part II - Quality Assurance Project Plan 
Revision: !J 

~ii>.~'lli2~.a,~2~~~a"ijj 
Page: 1-1 

This Sampling and Analysis Plan (SAP) for the Stoughton City 

Landfill Remedial Investigation and Feasibility Study (RI/FS) has 

been developed and is being submitted in accordance with Article 

VII, (C) (2) of the Administrative Order by Consent (Consent 

Order). The Sampling and Anaiysis Plan consists of two parts 

which include the Field Sampling Plan ( FSP) and the Quality 

Assurance Project Plan (QAPP). The FSP and QAPP are submitted as 

a single document; however, they have been bound separately to 

facilitate use of the FSP in the field. 

This QAPP presents the policies, organization, obj actives, 

Quality Assurance (QA), and Quality Control (QC) activities 

·designed to achieve the specific data quality objectives 

associated with the RI/FS at the Stoughton City Landfill site. 

The plan has been prepared in accordance with the USEPA document 

"Internal Guidelines and Specifications for Preparing Quality 

Assurance Project Plans" (QAMS 005/80) and "Content Requirements 

for Quality Assurance Project Plans" prepared by Dr. Chen-Wen 

Tsai of USEPA Region v. 

Environmental Resources Management-North Central ( ERM-North 

Central) has been retained by the Stoughton City Landfill 

Steering Comm! ttee to conduct the RI/FS. Two laboratories-

CompuChem Laboratories and Pace Laboratories--will perform 

chemical analyses as part of the RI/FS. CompuChem Laboratories 

will a~alyze all ground water/surface water, soil/sediment, and 
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potential private well samples obtained during the RI. 

[P.riva:t~e:t~l:ma!To~g§ill'§:u~}l(S:i;'apda~toper.'at-ilw][i{~'"qs;"¢.q}11:]§] 
l~)'[~~:ii;:~i>.2.~~.9l'..an.~1i§.§!§1fi!t~1'm§I..~u~mtI·-~~<;}~gf"~tl:T£:[psl~n£y;m 
ffd"t1l~~~~ In performing these analyses, CompuChem 

Laboratories will follow all procedures specified in the 7 /87 

Statement of Work ( SOW) for organics and in the 7 /85 SOW for 

inorganics as required under USEPA's Contract Laboratory Program 

c CLP> • ~£~ .. ~_gyg~~A7.i[OW'.l[exfsf.§J[.t'Q~~£59,~~9i::Jl~j;~~~K[_Jfy:f£§i~ 

~~~~o~sr~;:its;g'ottiP.~~":"£n·Eeif.a~!.!~~ID;l1.r7~~[[;.§EIDf~l:i.?f~:tl: 
p~g;-w£4i'air:4Efln§"i:g~'fan~Tt:~es~un4.iB~~ew~~sI>Hl~1r.x.2:¥£§:~1¥.I~1~~r11 
~~mf~~~ Pace Laboratories will conduct nonstandard method 

analyses for ·three additional volatile organic compounds (VOCs) 

in water and soil/sediment and also analyze activated carbon 

tubes collected during the soil gas and 9§~®:§.~ air sampling 

portions of the RI. Pace Laboratories has prepared SOPs for 

these analyses and their procedures are contained in appendices 

to . this QAPP. In addition, Soils and Engineering Services 

Company (SES) of Madison, Wisconsin will perform laboratory 

geotechnical analyses on soils using either ASTM or other 

standard methods as appropriate. 

The general mutual objectives of the RI/FS, as stated in the 

Consent Order are to: 

0 fully determine the nature and extent, if 

any, of the release or threatened release of 

hazardous substances, pollutants, or 

contaminants from the Stoughton City Landfill 

site, and 
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identify and evaluate alternatives for the 

appropriate extent, if any, of remedial 

action to prevent or mitigate the migration 

or release .or threatened release of hazardous 

substances, pollutants, or contaminants from 

the site. 

Page: 1-3 

In response to these objectives, the Stoughton City Landfill 

RI/FS will be conducted using a phased process. Data will be 

collected in several stages and as the site W-<!,[g'3I!g;~'i;!['[[?;ifg~ 
better characterized, subsequent data collection efforts will be 

focused to fill any existing gaps in the data. In this way, the 

scope of the overall site characterization effort can be 

continually updated to minimize the collection of unnecessary 

data and maximize the data quality. 

Task 1 activities will take place during the initial phase of the 

RI. These activities will include ascertaining pertinent 

background · data to identify potential migration pathways ~hat 

will be studied in more detail during the site investigation 

phase ( Task 2) of the RI. In addition to gathering general 

background information, limited field investigations are also 

proposed under Task 1 wlr.f~1ra.l~i~£"~\f~#and$3rf':~!P.§.u'iici'a•;y~cffi.'~ 
~~~;EH'.:'0J~iare a~~.:f;Y$:~-.;e.oµ~~ro~~l~'i;~~~§~llJJi~.liY~~~~"g~ejf.!:91!§1tm§.iii~ 
~~~eilcr£~"il'§F@1':gr~~~iEf&:i.ng'aJ:1.291~~t:~11,1P~iriIJ9In9J 
ID>~~%iHesr;esfiilT,~~ll'.~J;,eI~ These investigations include: ( 1) 

geophysical surveys to delineate disposal area limits and areas 

potentially characterized by ground water contamination; ( 2) a 

soil gas investigation to evaluate the areal distribution of voes 
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in the refuse, the near-surface soil, and in the ground water at 

them]:, and (3) the installation of surface water staff gages 

and piezometers for the determination of ground water flow 

direction. Activated carbon tubes will be generated durin_g this 

phase of the RI for subsequent analysis by Pace Laboratories. 

The second phase of the RI will include more detailed site 

inve'Stigation activities. The primary focus of initial site 

investigations will be hydrogeological investigations. 

lt~I~~~~filf..sne.~~i~~:f'&'."¢:\!.~~1lir~~:'g1t;l~[ii~~;tr~lrt~=t:1l:~11 
~~~ggit~}.;.V;:'Efli1li~~~L~h.dsi@~iJl:o~i@x'f•en~ll1f!1~.];srf!~lt.st~jm[~1~!\1Zfil~f[;:~ 
~q_Jl'..!;G!t~°P..9.'l~f~~i".i.~T.a~~~s1(:i;1f'sjfiltan~.t~~~,~E~i[t1?:sWr.~.~~§~ 
~~:'.ri.E&'~]l{~':lfil~,ili!§.')i~p-~tXg~ Samples that w i 11 be generated for 
laboratory analysis by CompuChem Laboratories during this phase 

of the RI may include ground water, surface water, soil, and 

sediment. In addition, other volatile organics in ground water, 

surface water, soil and sediment will be analyzed by Pace 

Laboratories using nonstandard methods; and private water wel 1 

samples may possibly be taken for laboratory analysis. In 

addition, ~4?>"~ air samples will be collected on activated 

carbon tubes for analysis of certain voes by Pace Laboratories 

during_this phase. Lastly, particle-size analysis and possibly 

labor,atory hydraulic conductivity will be determined on soils by 

[§mg31:,sJ;ai:i~~:~1ls.~b~]:g~~£Y::tml1~u9.'.~ 
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1.2 Site Description 

1.2.1 Site Location and History 

The Stoughton City Landfill is located in the City of Stoughton, 

Dane County, Wisconsin and occupies portions of the Sl/2 of the 

NWl/4.and the SWl/4 of Section 4, TSN, RllE (see Figure 1-1). 

Alth'Ough the original. Landfill property occupied approximately 40 

acres, landfilling has occurred on only about 15 acres of the 

property. (See Figure 1-2). Since 1982, land exchanges between 

the City and an adjacent land owner have modified the original 

site boundary. (See Figure 1-2). Current O"?Tiership of adjacent 

land will be determined during the initial task of the RI. 

The City of Stoughton purchased the original site in July, 1952 

and then annexed it in September, 1952 after which landfill 

operations began. Between 1952 and 1972, the site was operated 

as an uncontrolled dumpsite. During this time, refuse was 

usually burned and at times covered by dirt. In 1972, the site 

began to be operated as a State-licensed landfill. In 1978, the 

Wisconsin Department of Natural Resources ( WDNR) required that 

the site be ~"'Bs~ according to State regulations. l¢1£.~!l~ 
~c:;it~i~~l~ng~ed$1.8Json~i™~~lt;;:;~n\~ti:~Il§'.t~:;:~li;:~~1£i!:~ 
~c"e'm'&n§l~qtt~r~"™l'El~~qQrug~ffal@~mlmo~li~~K:@"'fE.1LqTjJi'g] 
~~andlf:£3=~~:r~~~~~~"g~~l@~P~!T~~]?~t.:~mr:9..Bir.<?2.§2]~~~11 

From 1978 to 

1982, only brick, rubble, etc. were accepted at the site while 

closure work was performed. The unit was officially closed in 

1982. 
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The Landfill was established for use by City residents (including 

commercial establishments, industrial operations, major 

industries as well as smaller-scale machine shops, 

autobody/repair operations, dry cleaners, and other maintenance 

facilities). Uniroyal Plastics (formerly U.S. Rubber) disposed 

of liquid and solid waste from 1953 until late 1962. Most of 

these liquid wastes were disposed of by incinerating in the 

refuse ~urning areas; however, some were reported to have been 

dumped down boreholes drilled by a local firm which tested truck

mounted earth auger equipment on high ground within the west

central portion of the _Landfill boundary. In 1962, the City 

contracted for the collection of garbage and rubbish from· 

residences and commercial places of business, and this waste was 

reportedly disposed at a site other than the City-owned landfill. 

Large items of residential rubbish such as appliances, furniture, 

etc. were not picked up by the contractor but were carried to the 

Landfill by property owners. The City disposed of street refuse, 

trees, and grit from the wastewater treatment plant. 

On November 17, 1983 the WDNR sampled monitoring wells at the 

Stoughton City Landfill site. The results showed elevated levels 

of volatile organic compounds (VOCs) in two of the six wells. 

Subsequent testing by the City of Stoughton found additional voes 

during routine sampling of the ground water. The site was added 

to the USEPA National Priorities List (NPL) ~1\!?:g.]n'~~lf[~[/$!~ 

The Stoughton City Landfill is currently an inactive facility. 

Vehicular access to the site is controlled.by two gates that are 
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locked at all times; however, security fencing is not in place 

around the site ~~-ffi~ 

1.2.2 Environmental Setting 

The Stoughton City Landfill site is located in the northeast 

portion of the City of Stoughton and borders apparent wetland 

areas east of the Yahara River ( Figure 1-1). Land surface 

elevation ranges from a high of about 900 feet above mean sea 

level (AMSL) in the southwestern portion of the Landfill to about 

840 feet AMSL along the north border of the Landfill and in its 

central portion. An apparent wetland area in the east-central 

portion of the site -- bounded on the north, west, and south by 

higher ground -- was the primary area of waste disposal. The 

approximate north one quarter of the site also contained an area 

of lowland. Land exchanges since 1982 have modified the original 

property boundaries. 

Surficial deposits in the vicinity of the site include ice

contact stratified deposits and lacustrine plain se~iments 

(Mickelson and McCartney, 1979). Ice-contact stratified deposits 

generally include significant sand and gravel deposits and 

landforms such as kames and eskers. These deposits occupy higher 

ground within the Landfill. Lacustrine plain or glacial-lake 

bottom sediments are generally comprised of fine-grained silt and 

clay with some sand present near former shorelines and stream 

inlets. These areas are often flat, poorly drained, and show 

evidence of peat accumulation. Lacustrine plain deposits occupy 

the east-central portion of the site, which was developed for 

primary waste disposal and the low-lying north portion of the 
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Stoughton City Landfill RI/FS will include volatile and semi

vol a ti 1 e organic compounds, ~esficiae'S:"{:P:CBs~lrinorg····· aii"Ic}~'.'comnoiincfs. il:""_.., ____ .ot_, .............. L~ ... :, ... · -~ ... _ ..... w.... ...... -~~.,_ . .t"" _______ _ 

!filj.91.~an~ in water and soil/sediment; tetrahydrofuran, 

trichlorogluoromethane, and dichlorodifluoromethane in water and 

soil/sediment; and, target and other analyzable voes in soil gas 

andlg,gtg.gpjj air. Table 1-3 contains the Target Compounds List 

( TCL) and the Contract Required Quanti tation Limits ( CRQL) for 

wate~ and soil/sediment samples. The three voes to be determined 

by nonstandard methods including their detection limits are 

listed in Table 1-4, and target voes and other potentially 

analyzable voes in soil · gas and air and their respective 

detection limits are indicated in Table 1-5. 

1.4 .Project Objective 

In addition to the general project objectives stated in Section 

1.1, specific objectives include the following: 

0 

0 

0 

0 

Characterize the nature of potential 

contamination at the site. 

Locate and delineate contaminant sources at 

the site. 

Evaluate the vertical and horizontal extent 

of contamination originating from the 

Stoughton City Landfill site. 

Identify and evaluate potential contaminant 

migration characteristics. 
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TABIE 1-3 

~ CXMK1H> I.JST ~ AND 
~ REUJIRED ~W L1Ml'lS (mJL) (1,2) 

I. Volatiles 

1. Cllloranethane 
2. Brc:m:::m:!thane 
3. Vinyl Cllloride 
4. Cllloroethane 
s. Methylene Cllloride 

6. Acetone 
7. 03:rtx,n Disulfide 
8. 1,1-Didll.oroethene 
9. 1,1-Didll.oroethane 
10. 1,2-Didll.oroethene (total) 

11. Cllloroform 
12. 1,2-Didll.oroethane 
13. 2-B.ltarxlne 
14. 1,1,1-Tridll.oroethane 
15. ca:d:x:n Tetradll.oride 

16. Vinyl Acetate 
17. Brcm:xlic:hlorc:methane 
18. 1,2-Didlloroprc:pane 
19. cis-1,3-Didll.oropropene 
20. Tridll.oroethene 

21. Dib2:cm:x::iuorc:methane 
22. 1,1,2-Tridll.oroethane 
23. Benzene 
24. tran.s-1,3-Didll.oropropene 
25. Branoform 

26. 4-Methyl-2-pentanone 
27. 2-Hexanone 
28. Tetradll.oroethene 
29. Toluene 
30. 1,1,2,2-Tetradtl.oroethane 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-<>9-2 

67-64-1 
75-15-0 
75-35-4 
75-34-3 

540-59-0 

67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 

108-05-4 
75-27-4 
78-87-5 

10061-01-5 
79-01-6 

124-48-1 
79-00-5 
71-43-2 

10061-02-6 
75-25-2 

108-10-1 
591-78-6 
127-18-4 
108-88-3 
'79-34-5 

Quantitatiai Limits (3) 
water IDtl Soil/Sediment ( 4) 
l!J/1 lXt/kq 

10 10 
10 ·10 
10 10 
10 10 

5 5 

10 10 
5 5 
5 5 
5 5 
5 5 

5 5 
5 5 

10 10 
5 5 
5 5 

10 10 
5 5 
5 5 
5 5 
5 5 

5 5 
5 5 
5 5 
5 5 
5 5 

10 10 
10 10· 

5 5 
5 5 
5 5 
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TABlB 1-3 

TAKZr cnm:Dm UST ('R:L) AND 
a::N.IWCl' REU.JlRFD ~CH L1Hl'lS (CQL) (1,2) 

I. Volatiles 

31. Clllorabenzene 
32~ Ethyl Benzene 
33. styrene 
34. Xylenes (Total) 

(1) 7/87 SCM for CU? Program. 

(cxrrt:inled) 

108-90-7 
100-41-4 
100-42-5 

1330-20-7 

(µmtitati.cn Limits (3) 
leter I.a., Soil/SecU:nert: ( 4) 
lXl/1 Ul/Jcg 

5 
5 
5 
5 

5 
5 
5 
5 

(2) Specific quantitati.on limits are highly matrix deperrlent. 'lhe quantitation 
limits listed herein are provided for guidance ard may not always be achievable. 

(3) Quantitation limits listed for soil/sedi:Jrent are based on wet weight. 'lhe 
quantitation limits calculated by the laboratoi::y for soil/sedi:ment, calculated 
on di::y weight basis as required by the COlltract, will be higher. 

(4) Medium Soil/Sediment Contract Required Q.lanti.tati.on Lilnits (CRQL) for Volatile 
TCL carpamds are 125 times the imividual IDtl Soil/Sediment CRQL. 
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TABLE 1-3 

~ <n!RDm I.J:ST ('la.,) AND 
cmm REQ..11.RED ~ IJHrIS (CRlL) 

(cxm:inJed) 

()lantitat.iai Lunits (1) 
water IcN Soil/SerliJJe'lt (2) 

II. Senivolatiles CASNtlDiler l!lL1 lXJLkq 

35. Fhen:>l 108-95-2 10 330 
36. bis(2-atl.oroethyl)ether 111-44-4 10 330 
37. 2-Cl1lorq:benol 95-57-8 10 330 
38. 1,3-Dic:hlorcbenzene 541-73-1 10 330 
39. 1,4-Dic:hlorcbenzene 106-46-7 10 330 

40. Benzyl ala:hol 100-51-6 10 330 
41. 1,2-Dic:hlorcbenzene 95-50-1 10 330 
42. 2-MethylJ_:OelX)l 95-48-7 10 330 
43. bis(2-Cl1loroiscpropyl) ether 108-60-1 10 330 
44. 4-Methyl!Xlenol 106-44-5 10 330 

45. N-Nitroso-di-~propylamine 621-64-7 10 330 
46. Hexachloroethane 67-72-1 10 330 
4 7. Nitrcbenzene 98-95-3 10 330 
48. Isq;ilorane 78-59-1 10 330 
49.. 2-Nitrq:henol 88-75-5 10 330 

so. 2,4-Dimethyl:Ei)e.nol 105-67-9 10 330 
51. Benzoic acid 65-85-0 50 1600 
52.· bis(2-atl.oroethoxy)nethane 111-91-1 10 330 
53. 2,4-Dic:hlorq:benol 120-83-2 10 330 
54. 1,2,4-Tric:hlorcbenzene 120-82-1 10 330 

55. Naptha.lene 91-20-3 10 330 
56. 4-Cl1loroaniline 106-47-8 10 330 
57. Hexac:hlorcb.Itadiene 87-68-3 10 330 
58. 4-Cl1loro-3-methyl!Xlenol 

(para-dll.oro-meta-cr-esol) 59-50-7 10 ·330 
59. 2-MethyJ.nai;:hthalene 91-57-6 10 · 330 .· . . . . 
60. · Hexadchl.orocyclopentadiene 77-47-4 10 330 
61. 2,4,6-Tric:hlorq:benol 88-06-2 10 330 
62. 2,4,5-Tric:hlorq:benol 95-95-4 50 1600 
63. 2-0ll.oronaµithalene 91-58-7 10 330 
64. 2-Nitroanil.ine 88-74-4 50 1600 

65. Dimethyl!Xlthalate 131-11-3 10 330 
66. Acenaplthylene 208-96-8 10 330 
67. 2,6-Dinitrotoluene 606-20-2 10 330 
68. 3-Ni troanl.ine 99-09-2 50 1600 
69. Acenaplthene 83-32-9 10 330 
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'mm:.E 1-3 

~ CXJmDm UST (TCL) AND 
a:JmW:!I.' Rl:U)IRED ~ UMCIS (CU,) 

(cxm::inled) 

Cµmtitaticn Limits (1) 
li:lter IDt# Soil/SediJIPllt(2) 

II. Sanivolatiles CAS NlmiJer l.g/1 1.XJL1cg 

70. 2,4-Dinit::rq::henol 51-28-5 50 1600 
71. 4-Nit::rq::henol 100-02-7 50 1600 
72. Dibenzofuran 132-64-9 10 330 
73. 2,4-Dinitrotoluene 121-14-2 10 330 
74. Diethyliilthalate 84-66-2 10 330 

• 
75. 4-<hl.orq::i1enyl-i:ilenyl ether 700S-72-3 10 330 
76. Fluorene 86-73-7 10 330 
77. 4-Nitroaniline 100-01-6 50 1600 
78. 4,6-Dinitro-2-methylitienol 534-52-1 50 1600 
79. N-nitroscxlii;:henylamine 86-30-6 10 330 

80. 4-Braiq:.henyl-i:ilenylether 101-55-3 10 330 
81. Hexac::hlorabenzene 118-74-1 10 330 
82. Pentac::hlorqnen01 87-86-5 50 1600 
83. Fhenanthrene 8~1-8 10 330 
84. Anthracene 120-12-7 10 330 

85. Di-n-b.Ityliilthalate 84-74-2 10 330 
86. Fluoranthene 206-44-0 10 330 
87. Pyrene 129-00-0 10 330 
88. Butylbenzyliilthalate 85-68-7 10 330 
89. 3,3'-Dic::hlorobenzidine 91-94-1 20 660 

90. Benzo(a)anthracene 56-55-3 10 330 
91. Clu:ysene 218-01-9 10 330 
92. bis(2-Ethylhexyl)Iilthalate 117-81-7 10 330 
93. Di-n-octyliilthalate 117-84-0 10 330 
94. Benzo(b) fluoranthene 205-99-2 10 330 

95. Benzo(k)fluoranthene 207-08-9 10 330 
96. Benzo(a)pyrene 50-32-8 10 330 
97. Irrleno(l,2,3~)pyrene 193-39-5 10 330 
98. Dibenz(a,h)anthracene 53-70-3 10 330 
99. Benzo(g,h,i)pecylene 191-24-2 10 330 

(1) Quantitation I.ind.ts listed for soil/sedi,rent are based on wet weight. 'Ihe 
quantitation limits calculated by the lab::>rato:cy for soil/sediment, calculated 
on d:cy "'1eight basis as required by the cxut.Iat-t, will be higher. 

(2) Medium Soil/Sedilnent Cont.tact Required Q.lantitation Limits (~L) for Semi
Volatile 'ICL catpo.lrrls are 60 tilDeS the individual IJ:M Soil/Se:iilnent ~L. 
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II. 

100. 
101. 
102. 
103. 
104. 

105. 
106. 
107. 
108. 
109. 

110. 
111. 
112. 
113. 
114. 

115. 
116. 
117. 
118. 
119. 

120. 
121. 
122. 
123. 
124. 

125. 
126. 
~ ' : 

'mBC.E 1-3 

'12\RZr a:MRDm IJST ~ AND 
a::tmW:::t RfU).I.R&> ~ IJMrIS (~) 

(cx:rrt::in.Jed) 

Quantitaticn Lbn:i.ts (1) 
water IDt1 Soil/Serli:uentC2) 

Pesticides/R:;as CAS Nllni)er \Xl/1. µ:t/kq 

al:[ila-me ,319-84-6 0.05 8.0 
beta-me 319-85-7 0.05 8.0 
delta-me 319-86-8 0.05 8.0 
gamna-me (Lin::iane) 58-89-9 0.05 8.0 
Heptachlor 76-44-8 0.05 8.0 

Aldrin 309-00-2 . 0.05 8.0 
Heptachlor epoxide 1024-57-3 0.05 8.0 
Erxlosulfan I 959-98-8 0.05 8.0 
Dieldrin 60-57-1 0.10 16.0 
4,4'-00E 72-55-9 0.10 16.0 

En1rin 72-20-8 0.10 16.0 
Errlosulfan II 33213-65-9 0.10 16.0 
4,4'-ta:> 72-54-8 0.10 16.0 
Erxlosulfan sulfate 1031-07-8 0.10 16.0 
4,4'-00T 50-29-3 0.10 16.0 

Methoxydilor 72-43-5 0.5 80.0 
En1rin ketone 53494-70-5 0.10 16.0 
al:[ila-<hlordane 5103-71-9 0.5 80.0 
gamna-<hlordane 5103-74-2 0.5 80.0 
~ 8001-35-2 1.0 160.0 

Aroclor-1016 12674-11-2 0.5 80.0 
Aroclor-1221 11104-28-2 0.5 80.0 
Aroclor-1232 11141-16-5 0.5 80.0 
Aroclor-1242 53469-21-9 0.5 80.0 

. Aroclor-1248 12672-29-6 0.5 80.0 

Aroclor-1254 11097-69-1 1.0 160.0 
•'Aroclor-1260 11096-82-5 1.0 160.0 

(1). Q.Jantitation. lillli.ts listed for soil/sedimi ent are based an wet weight. 'lhe 
quantitation lillli.ts.calculated by the laboratory for soil/sedilnent, calculated 
an dry weight ~is as requried by the contract, will be higher. 

(2) Medium Soil/Sediment 0:>nt:ract ReqUired Q.Jant.itation Lllnits (rnQL) for 
Pesticide/FCB 'ICT. c:arp:xII'rls are 15 tines the inilvidual IJ:M Soil/Sediment ~L. 
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1. Alumirrum 
2. Antim::cy 
3. Arsenic 
4. B:lri.um 
s. Beryllium 
6. cadmium 
7. calcium 
a. Cllranium 
9. Ccbalt 
10.Co{:per 
11. Iron 
12. I.ead 
13. Magnesium 
14. Man:Janese 
15. MerCl.n:y 
16. Nickel 
17. Potassium 
18. Selenium 
19. Silver 
20. Scdium 
21. 'Ihallium 
22. Vanadium 
23. Zinc 
24. cyanide 

'mBr.E 1-3 

~cnmxtmLIST~AND 
CX'lf.IlW:!r REUJ1R80 ~ L1MTIS (CG.) 

(cxrd::inled) 

()lantitaticn Limit (1 , 2) 
\Xl/1 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
5 

5000 
15 

0.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

(1) Elements determined by inductively coopled plasma emission or Atomic Absoi:ption 
(AA) spectroscopy. 

(2) Q.Jant.itation lilllits for water. 
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. TABLE 1-4 

NONSTANDARD METHOD voes 

voes 

Tetrahydrofuran 

Trichlorofluoromethane 

Dichlorodifluoromethane 

Detection Limit 
Water (ug/1) Soil/Sediment(mg/kg) 

1.5 

0.4 

1.5 

., 

1.9 

0.05 

0.19 



102 Wilmot Road • Suite 300 • Deerfield, Illinois 60015 s (312) 940-7200

Re:

Dear Mr. Valentino:
December

If you have any questions, please do not hesitate to contact me.
Sincerely,

cc:

An affiliate of the Environmental Resources Management Group with offices in major cities

jas 
Enc.

1
i

Transmittal of Final Revisions for Stoughton City 
Landfill RI/FS

I

ERM-North Central, Inc.
Environrncntal Resources Management

ERM-North Central, Inc.

Louis H. Meschede 
Senior Hydrologist

Briand Wu, Uniroyal Plastics Company 
Robert Kardasz, City of Stoughton 
Mark Giesfeldt, Wisconsin DNR 
Michael Doran, Strand & Associates

<7^^

In accordance with your letter of December 16, 1988, enclosed 
please find final revision pages for the Work Plan, QAPP, and 
Field Sampling Plan (FSP) for the Stoughton City Landfill RI/FS 
on behalf of the Stoughton City Landfill Steering Committee. In 
accordance with your letter, five (5) copies of these revisions 
are being submitted in the form of inserts for only those pages, 
figures, and tables identified as requiring modification. In 
addition, enclosed please find the QAPP signature sheet which has 
been signed by ERM-North Central personnel.

Michael A. Valentino
Remedial Project Manager
U.S. Environmental Protection Agency 
Region V
Mail Code: 5HS-11 
230 S. Dearborn Street 
Chicago, IL 60604

January 9, 1989
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B. Daily Calibration

1.

Instrument Calibration2.

Is

curve
a

Analysis of Calibration Data3.

If the

QC check sample at the 
The response must be within

6
MPPMTHUO5

Section No.IV 
Revision No. L 
Date: July 1988 
Page: 5 of
Doc. No:

Preparative standards
Standards are prepared as in section IV.A.l.

response 
mean response from prior Initial/Dai1y Calibrations, 
Calibration must be performed before analyzing samples.

Calibration standards shall be analyzed each day to verif ' that 
instrument response has not changed from previous calibr-.ition. 
Before sample analysis each day, the mid-level standard shall be 
analyzed. The response must fall within S" 25% of the mean 
response from prior Initial/Daily Calibrations. If the response 
fails this test, the daily standard shall be reanalyzed.

from the second analysis is not within of the
Initial

The dally calibration curve as established in section IV.A.2. 
ut11ized.

After sample analyses are completed 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 still does not fall within 25% of the mean

The working calibration curve or RF must be verified on each 
working day by the measurement of 
midpoint of the calibration curve. 
^25%.
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o

o

C.

Holding time limits.D.

All samples must be analyzed within 7; days of collection.

Solution VerificationE.

Storage Conditions
Store samples at 4°C until analysis.

1)
2)
3)
4)

Bottle Caps
Remove paper liners from caps.
Wash wi th detergent.
Rinse with distilled water.
Dry at 4O’C.

1)
2)
3)
4)
5)
6)
7)
8)
9)

Teflon Liners (avoid contact with fingers)
Wash with detergent.
Rinse with distilled water.
Rinse with acetone.
Rinse with hexane (Nanograde or equivalent).
Air day.
Place liners in cleaned caps.
Heat to 40°C for 2 hours.
Al low to cool.
Use to cap cleaned bottles.

Whenever new-stock solutions are prepared, the response is verified 
versus the old standards and must be within + 25 percent. New stock 
solutions are typically prepared every two months.

Section No.V 
Revision No. L 
Date: July 1988 
Page: 2 of 2 
Doc. No: WPPMTHUO5
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TABLE 7-1

SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS

Soil Gas Parawetersd) Container Preservation Filling Instructions

Cool 4®C 7 days Cap cartridge ends

o,TCL Volatile Organics Cool 4°C 10 days Zero headspace, no air bubbles

0, 5 daysCool 4°C Fill to neck of bottle

Cool 4°CPCBs/Pesticides 5 days Fill to neck of bottle

Fill to neck of bottleTCL Metals (3) 6 months

Cyanides 14 days Fill to neck of bottle

0, 7 days Zero headspace, no air bubblesCool 4°C

Target and Analyzable
Volatile Organics

TCL Base Neutral Organics 
and Acid Extractable 
Organics

Other Volatile 
Organics (1,4)

Activated Carbon 
Cartridge

3 X 1 liter amber glass 
bottles with Teflon-lined 
cap

2 X 40 ml Glass Vials 
with Teflon-lined septum

2 X 1 liter amber glass 
bottles with Teflon-lined 
cap

2 X 500 ml Polyethylene 
bottle

1 X 1 liter glass bottle 
with Teflon-Iined cap

2 X 40 ini Glass Vials 
with Teflon-Iined septum

Maximum
Holding
Time

0.45 u Filtration 
(Ground Water Only)
HNq3 to pH<2
Cool 4®C

Ground Water/Surface Water 
Paraineters(2)

NaOH to pH>12 
Cool 4°C



TABLE 7-1 (continued)

SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS

Soi I/Sediwent Paraineters(2) Container Preservation Filling Instructions

o,TCL Volatile Organics Cool 4°C 10 days Zero headspace, pack tightly

o, least 3/4 fullCool 4°C 10 days At

Cool A^CPCBs/Pesticides 10 days least 3/4 fullAt

Cool 4°CTCL Metals (3) 6 months least 3/4 fullAt

Cool 4°CCyanides From TCL Metals Container 14 days least 3/4 fullAt

Air Parameters(l)

Activated Carbon Cartridge Cool 4°C 7 days Cap cartridge ends

All samples will be shipped by overnight carrier to their final laboratory destination under custody.Note;

Soil gas, air and other volatile organic parameters to be analyzed by Pace Laboratories.(1)

(2) surface water, and soil/sediment parameters to be analyzed by CompuChem Laboratories, excluding other volatile

(3) Maximum holding time for mercury of 26 days.

Other volatile organics include tetrahydrofuran, trichlorofluoromethane, and dichlorodifluoromethane.(4)

Analyzable Volatile
Organics

Ground water, 
organics.

2 X 4 oz wide-mouth glass 
jars with Teflon-lined cap

1 X 1 liter, wide-mouth 
amber glass jar with Teflon- 
lined cap

From semi volatile Organic 
Container

1 X 1 liter, wide-mouth 
amber glass jar with Teflon- 
li ned Ii d

Maximum
Holding
Time

TCL Base Neutral Organics 
and Acid Extractable 
Organi cs



8,0 FIELD, QUALITY CONTROL SAMPLES,,

o' Trip;.;blank ' samples; ' reguirea;;;f^
,aqueobs;,<^latile; organic - “Samples Jonly,., Jare 
prepared ' in the 'iabbratory Jprior ;t6'the' 
sampling event, in actual sample containers, 
and , shipped with ’empty ,„sample containers ;-to, 
the/field, ' They are../kept^ capped throughout 
!th<: sampling , eveiA? ^bn ^the/sampling '.e^nt 
is/, completed, "they,/,.a^e shipfedd'/ wlthl 
■Invesfigatiye^^sampi^: babk': to , the; lab/'/f^ 
■apalYsis'- Trip blank samples;'a^^^ collected'at 
■a. frequency .of '^ohe per'sftipping"cooler

Field : 'blank , samples; /^^re " 'defined as ' s'^mples 
I 'C I’, t -  ' 1 M X I    " 1 ’4-'’^ -5 1. ’tHiiV’!;!

ijUU; PY .
ionized water .thrbugh.sample collection: 
equipment (bailer,, pump,.,'auger, ■ etcaft er 
decontamination. Thebe samples' must ' be' 
collected,and analyzed at a frequency-of onb 
per group of 10 or fewer investigative 
eamples,

SamnfWSS An&si^pSn 
Part I - Field Sampring'Plan 

Revision: 2 
N6yeffibe.r:28,'l'98?

Page,: ,8-1'



TABLE 6-1

SUBMITTAL DATE* (WEEKS)TITLE
Task 1 Technical Memorandum

1,1

1.2
1.3 Area Ground Water Usage Survey
1.4

1.5 Geophysical and Soil Gas Surveys
1.6 Review of Air Sampling Data
1.7 Surface Water Evaluation
1.8 Ground Water Flow Direction Evaluation

30**:

*

** after

Resuits-of Ground Water' S'ampilng at' Landfill. 32.**'

Dates are in reference to effective date for Work Plan 
approval.

E^aluatiori '

Results of Surface'Water'sampling' ' „ ■ J ' , ;_39*'*:
...J,("If.,Necessary):

Resul€s'.:of Air-sampling' ,7' ,28**
results: of.,soil sampling,, at LandfiV', . ■,

■ Report'.,of Mo.hitoring.'well Installation' J;.... 26'

ESTIMATED^^BMITTAL DATES FOR TECHNICAL MEMORANDA 

DURING THE STOUGHTON CITY LANDFILL RI AND FS

Estimated submitted, actual date will be 4 weeks 
receipt of laboratory results to enable validation.

«e^ul£s>'f: Site Ihyestigatiph.Analysfs .„',7-38:^*;
Results of. Residential'.well,'sampling „ 39**
.;.(If .Necessary)

?i^erS?ha?S;^S?gle^^SnS"sSeg^^^^^  ̂
and Sitp control Measured ' '

Historical Aerial Photo Analysis

17'

Results of Remedial Alternative Screening- 48



REMEDIAL INVESTIGATION fl)
48 50 52 54 55 58 60 62 64 66 68 70 72 74 75 780 2 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 45

FEASIBILITY STUDY

• T;

64 66 68 70 72 74 76 7846 48 50 52 54 56 58 60 6228 30 32 34 36 38 40 42 440 2 6 8 .10 12 14 16 18 20 22 24 264

FIGURE NO.(3 6-1
ERM-North Central, Inc.

STOUGHTON CITY tANDFILL SITE 
WEEKS FROM EFFECTIVE DATE OF WORK PLAN APPROVAL

ESTIMATED RI/FS 
PROJECT SCHEDULE

DRATT rs SUBMITTAL . 
U.S.EPA/WONR REVIEW 
DRAFT FS SUBMIHAL. 
U.S.EPA/WONR REVIEW 
PUBLIC COMMENT PERIOD 
ANAL FS REPORT

1/6/69

TASK 5
ORAH Rl submittal (2) 
U.S.EPA/WONR REVIEW 
ANAL Rl SUBMITTAL
MONTHLY PROGRESS REPORTS (3) 
MONTHLY TELEPHONE CONFERENCES

TASK 4
LAB & BENCH SCALE STUDIES (IF NECESSARY)

TASK 3
SITE INVESTIGATION ANALYSIS. TECHNICAL MEMORANDUM

TASK 7
REMEDIAL ALTERNATIVES EVALUATION 
TECHNICAL MEMORANDUM 
U.S.EPA/WDNR REVIEW

TASK 6
REMEDIAL ALTERNATIVES SCREENING/ 

DRAFT, alternatives ARRAY DOCUMENT
u.s.epa/wdnr review
MEETING (4)
FINAL ALTERNATIVES ARRAY DOCUMENT

TASK 1 
GEOPHYSICAL SURVEYS 
SOIL CAS SURVEY 
PIEZOMETER INSTALLATION 
TECHNICAL MEMORANDUM 
ON-SITE MEHINC

TASK 2
WELL INSTALLATION/SOIL SAMPLING
WELL SAMPUNC
HYORAUUC CONDUCTIVITY TESTING 
MONITORING WELL INSTALLATION REPORT 
AIR SAMPUNG
AIR SAMPLING RESULTS REPORT 
SOIL SAMPLING RESULTS REPORT 
surface WATER/SEDIMENT SAMPLING 
residential well sampling (IF NECESSARY) 
GROUNDWATER SAMPLING RESULTS REPORT 
SURFACE WATER/SEDIMENT SAMPLING REPORT 
RESIDENTIAL WELL SAMPUNG REPORT

REMEDIAL INVESTIGATION TO BE CONDUCTED USING PHASED APPROACH.
DRAFT Rl REPORT MAY NOT INCLUDE DATA EVALUATION ANO BASELINE RISK ASSESSMENT FOR SURFACE WATER. SEDIMENT ANO RESIDENTIAL WELL RECEPTORS. 
IF SO. AN INTERIM REPORT DETAILING THIS INFORMATION WILL BE SUBMITTED WITHIN 42 WEEKS OF THE EFFECTIVE DATE OF WORK PLAN APPROVAL

(3) AS REQUIRED BY ADMINISTRATIVE ORDER BY CONSENT. SHOWN FOR PURPOSES OF CLARIFICATION.
(4) meeting to BE HELD AMONG RESPONDENTS AND THEIR REPRESENTATIVES. U.S.EPA AND WDNR TO DISCUSS THE RESULTS OF THE RESPONDENTS* REMEDIAL 

ALTERNATIVES SCREENING PROCESS. LOCATION. DATE AND TIME TO BE DETERMINED.



Should

will
Statement of Work

new
for

Soils

or as

of the RI/FS, stated in theas

the nature and ifo

The general mutual objectives 
Consent Order are to:

fully determine the nature and extent, 
any, of the release or threatened release of 
hazardous substances, pollutants.substances, pollutants, or 
contaminants from the Stoughton City Landfill 
site, and

Stc^||ihton City Landfill 
Samplj^f and Analysis Plan 

Part I.I - Quality Assurance Project Plan 
Revision:;2 

November 28, 1988 
Page: 1-2

potential private well samples obtained during the RI. 
private well sampling be required. Standard Operating Procedures 
(SOPs) for the proposed analyses will be submitted as an addendum 
to this QAPP. In performing these analyses, CompuChem 
Laboratories will follow all procedures specified in the 7/87 

(SOW) for organics and in the 7/87' SOW for 
inorganics as required under USEPA's Contract Laboratory Program 
(CLP). CompuChem intends to eventually perform both organic and 
inorganic analyses under the new SOW expected in early 1989. 
Pace Laboratories will conduct nonstandard method analyses 
three additional volatile organic compounds (VOCs) in water and 
soil/sediment and also analyze activated carbon tubes collected 
during the soil gas and outdoor air sampling portions of the RI. 
Pace Laboratories has prepared SOPs for these analyses and their 
procedures are contained in appendices to this QAPP. In 
addition. Soils and Engineering Services Company (SES) of 
Madison, Wisconsin will perform laboratory geotechnical analyses 
on soils using either ASTM or other standard methods 
appropriate.



TABLE 1-7

SUBMITTAL DATE*(WEEKS)TITLE
Task 1 Technical Memorandum

1.1 Site

1.2 Historical Aerial Photo Analysis
1.3 Area Ground Water Usage Survey

1.5 Geophysical and Soil Gas Surveys
1.5 Review of Air Sampling Data
1.7 Surface Water Evaluation
1.8 Ground Water Flow Direction Evaluation

", '2'6:
Results; of.Air Sampling ; ", ", ,..... '’?"28**

■Results' of'■Site: Irivestigatipn Anaiy.si.s:'L '38**'

* Dates are in reference to effective date for Work Plan 
approval.

ESTIMATED SUBMITTAL DATES FOR TECHNICAL MEMORANDA 
DURING THE STOUGHTON CITY LANDFILL RI and FS

Results, Of soil sampling'a't " Landfill,' ','■ . '...... ,'3-0**,'
Results of Ground Water 'Sampling..'and Lari^^^^^ J :,;„,32'**:

Land. Survey,

Report of Monitdring Well,'I'Hstallat'ion'

R^ul:ts'’6f 'Resid^tial'well "sampling I'" '" .39**'
Ne?,essavy)

•17

Resurts,of Surface water Sampling. .39**

** Estimated submittal, actual date will be 4 weeks after receipt 
of laboratory results to enable validation.

Boundary Survey/ turrent .Ownership.
and Site Control;'Measures



ton City Landfill 
and Analysis Plan

Analytical accuracy will be 
organic samples for matrix 
surrogate spike analyses.

Sto 
Sampli

Part II - Quality Assurance Project Plan 
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The accuracy of field measurements of pH will be assessed through 
premeasurement calibrations and post-measurement verifications 
using at least two standard buffer solutions. The two 
measurements must each be within +0.05 standard units of buffer 
solution values. Precision will be assessed through duplicate

assessed through the collection of 
spike/matrix spike duplicate and 

A matrix effect is a phenomenon that 
occurs when other sample components interfere with the analysis 
of the contaminants of interest. Percentage recovery information 
obtained from, matrix spikes will be used to address the amount of 
bias present in the measurement system (accuracy). In addition, 
surrogate spike recovery will be evaluated by determining whether 
the concentration (measured as percent recovery) falls inside the 
contract required recovery limits. This surrogate spike recovery 
information will be used to indicate the systematic error in the 
analytical method. If recovery of any one surrogate compound 
falls outside of the contract surrogate spike recovery limits, 
the laboratory must take appropriate actions in accordance with 
the 8/87 SOW for the CLP program to ensure accuracy of the 
analytical method. For metals analysis, interference check 
samples must be run to ensure accuracy in the analytical method.

Laboratories 
and B. Precision and accuracy 

sample analysis will be determined by 
using duplicate samples for precision and matrix spike samples 
for accuracy.

on specified performance criteria. Accuracy and precision 
requirements and method detection limits for CLP protocol 
analyses are described in the 7/87 SOWs for organic and inorganic 
analysis. Accuracy and precision criteria and required 
detectionlimits for VOC analyses by Pace Laboratories are 
presented in Appendices A and B. Precision and accuracy for 
inorganic water and soil



withmeasurements.
The

will be

bean

3.2.1

site

Data Completeness, Representativeness, and 
Comparability

It is expected that the TCL organic and TCL inorganic parameters 
analyzed consistent with CLP procedures will provide data meeting 
the QC acceptance criteria for 95% of all samples analyzed. Upon 
request, the completeness of an analysis will be documented by 
the laboratory with items such as chromatograms, spectra, and QC 
data to allow the data user to assess the quality of the results.

Sto^fchton City Landfill 
SampliHy and Analysis Plan 

Part II - Quality Assurance Project Plan 
Revision: 2' 

November 28, 1988 
Page: 3-4

Data comparability will be assured by using identical sampling 
procedures, analytical procedures, and by reporting results in 
identical units of measurement.

The sampling and analysis program is designed to provide data 
representative of site conditions. During the development of 
this program, special consideration was given to past disposal 
practices, existing analytical data from previous 
investigations, and the physical setting of the site to ensure 
the representativeness of the data generated by the RI.

(The electrode will be withdrawn, rinsed 
deionized water, and reimmersed between each duplicate), 
instrument used will be capable of providing measurements to 0.1 
standard unit. The accuracy of the specific conductance and HNu 
photoionization meters will be assured by daily calibration 
verification with check standards. If readings vary more than 
one' (1)' percent from an expected value, the units will 
replaced.



o

o

methods.

of all sample custody forms will be maintained in the

field data forms.

Laboratories will all containers
Each lot of

the

at
examine no

chain-of-custody

hton City Landfill 
' and Analysis Plan

The specifications for chain-of-custody and document control for 
both CompuChem and Pace Laboratories will comply with the CLP 
requirements and be carried out in accordance with the 7/87 SOWs 
for CLP analyses fdr'o^^anics^and,'inorganics, ■

Sto 
Sampla

Part II - Quality Assurance Project Plan
November2l^°?98a

Page: 5-3

Copies 
project files along with copies of all field measurement data and 
sample-specific information recorded in the field log book and on 

Field custody procedures are further described 
in the Data Management Plan.

A sample analysis request form will accompany 
each shipment of samples to the analytical 
laboratory. A description of the requested 
analysis and the specific laboratory analysis 
code will be included on this form.

A standardized sample tracking form will also 
be completed - to establish sample custody 
prior to shipment to the laboratory and to 
document specific sample preservation

CompuChem Laboratories will provide all sample 
necessary for field sampling and QC requirements, 
sample containers will be checked for cleanliness by 
laboratory and sealed to prevent contamination. Samples will be 
received at the laboratory by the sample custodian, who will 

each sample to ensure that no damage occurred during 
shipment and that the chain-of-custody record is complete and



Laboratory Equipment6.2

described inare

CompuChem will perform calibration and preventative maintenance 
procedures for laboratory equipment in accordance with the 7/87 
SOWS for organic and indrganic, analysis/ Pace Laboratories' 
calibration and maintenance procedures 
Appendices A and B.

Stou|^ton City Landfill 
Samplil^ and Analysis Plan 

Part II - Quality Assurance Project Plan 
•RPVT Cl on • 9 

OR 1 Q O q! November 28, 1988 
Page: 6-2



7-1

7.0 ANALYTICAL PROCEDURES

for
CLP

The

methods

Other for waterVOCs and

If necessary, private well samples will be analyzed 
only for TCL compounds detected in the monitoring well samples. 
The complete list of TCL parameters is shown on Table 1-3.
TCL analyses will be conducted by CompuChem Laboratories using 

specified in the 7?87| SOWs for organics' and inorganics.

Water and soil/sediment samples collected will be analyzed 
the complete Target Compound List (TCL) consistent with 
procedures.

StoMfihton City Landfill 
Sampli^P and Analysis Plan 

Part II - Quality Assurance Project Plan 
Revision: 1 

September 22,,1988 
Page:

soil/sediment (Table 1-4), and 
analyzable VQCs for soil gas and air (Table 1-5) will be analyzed 
by Pace Laboratories in accordance with Level V nonstandard 
methods as outlined in Appendix A ,(sqil_gas and air)- ahd Appendix 
■b;( additional VOCs in water, ahd spil/^ediiSent j ,1



8.0 INTERNAL QUALITY CONTROL CHECKS

8.1 Analytical Laboratories

8.2 Field Quality Control

field
surface

ton City Landfill 
and Analysis Plan

The on-site 
supervisor will be present during all sampling activities and 
subcontracted activities such as drilling. All field quality 
control procedures will be carried out according to the QAPP and 
documented in the field notebook.

Sto 
Sampli

Part II - Quality Assurance Project Plan 
Revision: 2 

November,;28, 198a 
Page: 8-1

Quality control at CompuChem Laboratories will be carried out in 
accordance with the 7/87 SOWS for organics, and indrganics. 
Quality control at Pace Laboratories will be carried out as 
described in Appendices A and B.

Field quality control will be carried out during all 
activities such as soil sampling, ground water sampling, 
water/sediment sampling, and well drilling and installation by an 
experienced ERM-North Central geologist or engineer.



hton City Landfill

11.0 PREVENTATIVE MAINTENANCE

11.1 Laboratory Equipment

All

11.2 Field Equipment

St
Sampl and Analysis Plan

Part II - Quality Assurance Project Plan

Page: 11-1

Preventative maintenance procedures for the HNu photoionization 
meter, pH meter and conductivity meter will be carried out in 
accordance with operating manuals for the respective instruments 
and will be" recorded in the , field log bo6k'.i

equipment at the laboratories will be maintained in 
accordance with the gM SOWs for organic and , inorganic analysis.



12.0

Both

SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA 
PRECISION, ACCURACY AND COMPLETENESS

SOWS 
assess data precision, 
40 CFR Part 136,

CompuChem and Pace Laboratories will comply with the 7/87 
for organic,.and inorganic analysis,: as appropriate, to 

accuracy and completeness. Additionally, 
Part 136, Section 7.1 - 8.7 (pp 43375-43377) will be 

applied as necessary in the assessment.

StQ||ahton City Landfill 
Samples and Analysis Plan 

Part II - Quality Assurance Project Plan A.-,. '7
November 28, 1988 

Page: 12-1



13.0 CORRECTIVE ACTION

13.1 Analytical Laboratories

Corrective actions

13.2 Field Work

Corrective action audit results detection ofor
unacceptable data

may

o

and sampling ando

o

identified by theo Eliminating outliers 
validation task.

Accepting data with an acknowledged level of 
uncertainty.

Evaluating and amending 
analytical procedures.

USEPA, 
but is not limited to:

Resampling and reanalyzing samples if holding 
time criteria are exceeded.

for CompuChem Laboratory will be carried out 
in accordance with procedures outlined in the 7/87 SOWs for 
organics and inorganic analysis,

indicated by 
will be determined by ERM-North Central's 

Project Manager in consultation with the Stoughton City Landfill 
Steering Committee, USEPA, and WDNR. Corrective action 
include.

StoM|^ton City Landfill 
Sampli^P and Analysis Plan

Part II - Quality Assurance Project Plan
OQ ' 1 QQP

November 28, ,1988i 
Page: 13-1
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Equation 1
(AgXCis)

RF = 

where:
= area for the parameter of interest
= area for the internal standard

= concentration of the internal standard (ug/mL)

7.3

Equation 2

X 100% D =

where:

greater than ^25%, a new

= response factor from the initial calibration 
= current response factor

= concentration Of the parameter of interest 
<ug/mL)

- RFc

The working calibration curve (or RF) must be verified on ea 
■ ■ a 50 ug/mL calibrati

Calculate the X difference for each compound usi

XCg)

working day by the measurement of 
standard. L, \ 
Equation 2.

THE DETERMINATION OF VOLATILE ORGANIC 
COMPOUNDS IN SOIL GAS

Cs
^IS

^^IS

RFc

^S

RFic
RFic

If the %D for any parameter is 
calibration curve must be prepared.

Cis
If the RF value over the working range is a constant 
(<307. RSD), the RF can be assumed to be invariant anf^ 
the average RF can be used for calculations. The R 
corrects for desorption efficiency for each compound c 
interest.
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9.1.5

9.1.6 same

Label as primary and secondary tube.9.1.7
9.2

All samples must be analyzed within T-. days of collection.9.3
10. Sample Desorption

The status10.1

field10.2

10.3

10.4

10.5
is immediately sealed.

11. Gas Chromatography
11.1

the 
are

All samples must be iced or refrigerated at 4°C from the time 
of collection until desorption.

THE DETERMINATION OF VOLATILE ORGANIC 
COMPOUNDS IN SOIL GAS

Of the seals on each charcoal 
recorded as intact, broken, or none.

laborator
checked wit

air is sampled through this tube, 
labeled as a travel 
sample. Results for travel 
with samples.

Add 10 uL of surrogate spiking solution to each sample, blank 
or standard.

Remove front and back charcoal sections from each primary tube 
and place in separate sample vials.

One milliliter of the desorbing solvent is dispensed into each 
sample vial. The vial is immediately sealed. Each vial is 
swirled for 20 minutes to aid the desorption process.

Section 7.1 summarizes the recommended operating conditions for 
the gas chromatograph. Table 1 contains retention times from 
the two capillary columns.

tube is noted and

The field identification number and 
identification number on each sample seal 
those on the sample identification sheets.

One tube should be handled in the same manner as the 
sample tube (break, seal and transport) except that no 

This tube should be 
blank and be treated as a regular 

blanks will be submitted

The charcoal tubes should be capped with the supplied 
plastic caps immediately after sampling. Under no 
circumstances should rubber caps be used.
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11.2

11.3
gas

11.4

or

parametersIdentify11.5

11.6
dilute the extract and

other11.7

12. Calculations
concentration of thein12.1

Calculate the concentration in air by the following equation:12.2
(As) (Cis) XConcentration (mg/cubic meter) =

V
X 0.001 mg/ug XTOOOL/cubic meter

THE DETERMINATION OF VOLATILE ORGANIC 
COMPOUNDS IN SOIL

Inject 1 uL of the sample extract or 
chromatograph. T  ' ’ ' j
volume, 
units.

If the response for a peak exceeds the working range of the 
system for any compound of interest, c‘.'_'-- 
reanalyze.

Record the volume injected, 
and the resulting peak size in

standard into the gas 
the total extract 

area or peak height

If there are other non-target peaks present with responses 
greater than 10% of the internal standard, tentatively identify 
using retention time indexes.

the peaks in the standard chromatograms. The width of the 
retention time window used to make identifications is the mean 
retention time window from the initial calibration ± three 
standard deviations. Daily adjustments to the retention tf 
window will be made based on the retention time of the dai 
calibration standard + three standard deviations as determine^ 
during initial calibration.

Identify the parameters in the sample by comparing the 
retention times of the peaks in the sample chromatogram with 
the peaks in the standard chromatograms.

(Ajg) (RD

Determine the concentration of individual compounds 
front and back sections of the charcoal tube.

Calibrate the system every 12 hours.
The internal standard must be added to the sample extract and 
mixed thoroughly immediately before injection into the 
chromatograph.



PART II - QUALITY ASSURANCE PROJECT PLAN
AMENDMENT NO. 1

NOVEMBER 12, 1991

PREPARED BY:

SAMPLING AND ANALYSIS PLAN FOR REMEDIAL INVESTIGATION AND FEASIBILITY STUDY

STRAND ASSOCIATES, INC. 910 WEST WINGRA DRIVE MADISON, WISCONSIN 53715

STOUGHTON CITY LANDFILL STOUGHTON, WISCONSIN



1.0 PROJECT DESCRIPTION
Introduction, page 1-2.1.1

ADD the following paragraph:

Introduction, page 1-4.1.1
ADD the following sentence to the last paragraph:

1.6 Project Schedule, page 1-16.
ADD the following paragraph:
The anticipated schedule for the Additional RI is as follows:

3/92
6/92

This amendment is proposed to modify the original Quality Assurance Project Plan dated September 22, 1988.

Boring/Monitoring Well Installation Boring/Monitoring Well Construction Report Round 1 Groundwater Results/Data Validation, Technical MemorandumRound 2 Groundwater Results/Data Validation, Additional RI report

AMENDMENT NO. 1 TO QUALITY ASSURANCE PROJECT PLAN
STOUGHTON CITY LANDFILL STOUGHTON, WISCONSIN

1/92 , 2/92

RMT will analyze all ground water/surface water, and municipal well samples obtained during the In performing these analyses, RMT will follow all

Samples that will be collected for laboratory analysis by RMT during the additional RI work may include groundwater, surface water, soil, sediment and private/municipal well water.

Strand Associates, Inc. (SAI) has been retained by the Stoughton City Landfill Steering Committee to conduct additional RI work as described in the Additional Remedial Investigation Work Workplan transmitted on October 31, 1991 ("Additional RI"). Residual Management Technologies, Inc.'s (RMT) laboratory will perform chemical analyses as part of the Additional RI. soil/sediment. Additional RI.procedures specified in the 2/88 Statement of Work (SOW) for organics and in the 3/90 SOW for inorganics as required under USEPA's Contract Laboratory Program (CLP). Although a 3/90 SOW exists for organics, some of the compounds have changed from SOWs used previously for Rl/work at the site. The 2/88 SOW for organics is the most recent SOW containing the compounds which were previously analyzed for. RMT will also conduct nonstandard method analyses for three additional volatile organic compounds (VOCs) in water and soil/sediment as described in Appendix B.



2.0 PROJECT ORGANIZATION AND RESPONSIBILITY
Introductory paragraph, page 2-1.
ADD the following sentence:

has the overall responsibility for theInc.

2.1 Management, page 2-1.
ADD the following:

Robert P. Kardasz, P.E., Member Landfill Steering Committee
Michael D. Doran, P.E., Project Manager, Strand Associates, Inc.
Terese A. Van Donsel, Remedial Project Manager, USEPA, Region V

2.2 Field Activity, page 2-1.
ADD the following sentence:

2.3 Laboratory Analysis, page 2-2.
ADD the following paragraph:

2.4 Quality Assurance, page 2-3.
ADD the following sentence:

Strand Associates, Additional RI.

Operational responsibilities involving execution and direct management of the technical and administrative aspects of the Additional RI have been assigned as follows:

RMT will be responsible for data validation for the Additional RI. Strand Associates, Inc. will issue all deliverables for the Additional RI.

Strand Associates, Inc. will perform or supervise all field investigations including sample collection, during the Additional RI.

RMT Laboratories will act as a subcontractor to Strand Associates, Inc. during the Additional RI, and will perform all chemical analyses required as part of the Additional RI. RMT Laboratories is a CLP laboratory.



3.0 QUALITY ASSURANCE OBJECTIVES
3.1 Level of QC Effort, page 3-2.
ADD the following sentence to the first full paragraph:

3.1 Level of QC Effort, page 3-3.
ADD the following sentence to the first partial paragraph:

5.0 SAMPLE CUSTODY PROCEDURES, PAGE 5-3
ADD the following paragraph:

page 5-4
ADD the following sentence to the last paragraph:

CALIBRATION PROCEDURES AND FREQUENCY6.0
6.2 Laboratory Equipment, page 6-2.
ADD the following sentence:

7.0 ANALYTICAL PROCEDURES, page 7-1
ADD the following sentence to the first paragraph:

Accuracy and precision requirements and method detection limits for CLP protocol analyses are described in the 2/88 organics SOW and the 3/90 inorganics SOW for the CLP program as appropriate.

The level of QC effort provided by RMT will be equivalent to the level of QC efforts specified under the CLP 2/88 SOW for organics and the CLP 3/90 SOW for inorganics, as appropriate.

Strand Associates, Inc. will maintain the Additional RI files along with all relevant records, reports, logs, field notebooks, pictures and data reviews in a secured, limited access area and under custody of the site manager.

The TCL analysis for the Additional RI will be conducted by RMT using methods specified in the 2/88 and 3/90 SOWs for CLP laboratories.

RMT will perform calibration and preventative maintenance procedures for laboratory equipment in accordance with the 2/88 and 3/90 SOWs for the CLP program as appropriate.

The specifications for chain-of-custody and document control for RMT will comply with the CLP requirements and be carried out in accordance with the 2/88 and 3/90 SOWs for CLP analysis as appropriate. RMT will provide all sample containers as necessary for the Additional RI sampling and QC.



8.0 INTERNAL QUALITY CONTROL CHECKS
8.1 Analytical Laboratories, page 8-1.
ADD the following sentence:

8.2 Field Quality Control, page 8-1
ADD the following sentence:

9.0 DATA REDUCTION, VALIDATION AND REPORTING
Documentation, page 9-1.9.1

ADO the following sentence to last paragraph.

9.2 Data Validation, page 9-1.
ADD the following sentence:

page 9-2.
ADD the following paragraph at the end of Section 9.2:

9.3 Reporting, page 9-2.
ADD the following:

Other VOCs for water (Table 1-4) will be analyzed by RMT in accordance with Level V nonstandard methods as outlined in Appendix B.

Quality Control at RMT will be carried out in accordance with the 2/88 and 3/90 SOWs for CLP laboratories.

Results from the Additional RI data validation and QA/QC analysis will be included in the Additional RI report.

Field quality control will be carried out during the Additional RI field activities, such as, soil sampling, groundwater sampling, surface water/sediment sampling, and well drilling and installation by an experienced Strand Associates, Inc. geologist or engineer.

RMT will perform in-house analytical data reduction and validation under the direction of their laboratory QA officer.

Data received from the analytical laboratories for the Additional RI will be validated, organized under specific project headings, and stored in the project files maintained at Strand Associates, Inc. offices.

Strand Associates, Inc. will review all sample collection procedures and laboratory data validations to assure that QA/QC has been maintained.



9.4 Data Package/Data Deliverables, page 9-3.
ADD the following:

10.0 PERFORMANCE AND SYSTEM AUDITS
Introductory paragraph, page 10-1.
ADD the following:

Field Activities, page 10-1.10.2
ADD the following sentence:

11.0 PREVENTATIVE MAINTENANCE
11.1 Laboratory Equipment, page 11-1.
ADD the following sentence:

12.0

ADD the following:

CORRECTIVE ACTION13.0
13.1 Analytical Laboratories, page 13-1.
ADD the following:

Strand Associates, Inc. Quality Assurance Officer will monitor and audit the performance of QA/QC procedures to insure that the Additional RI is executed in accordance with this QAPP.

Field activities related to the Additional RI will be audited by Strand Associates, Inc.

All equipment at RMT's laboratory will be maintained in accordance with the 2/88 and 3/90 SOWs for CLP laboratories as appropriate.

RMT will provide the standard CLP data package required under the appropriate SOWs.

SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, ACCURACY AND COMPLETENESS, page 12-1.

Corrective actions for RMT will be carried out in accordance with procedures outlined in the 2/88 and 3/90 SOWs for CLP laboratories, as appropriate.

RMT will comply with the 2/88 and 3/90 SOWs for CLP laboratories, as appropriate, to assess data precision, accuracy and completeness. Additionally, 40-CFR Part 136, Section 7.1-8.7 (pp 43375-43377) will be applied as necessary in the assessment.



ADD the following:

City Landfill Steering Committee, USEPA, and WDNR.
14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT, page 14-1.

ADD the following:

Corrective action indicated by audit results or detection of unacceptable data for the Additional RI will be determined by Strand Associates, Inc. Project Manager in consultation with the Stoughton

Quality assurance reports will be included by Strand Associates as part of the Additional RI reports. These reports will include the results of QA audits and any necessary corrective action procedures. In addition, the data validation and data sufficiency task will be incorporated into the RI reports.

13.2 Field Work, page 13-1.




