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CITY OF STOUGHTON LANDFILL 
TECHNICAL WORK PLAN ADDENDUM 

EXPLORATORY BORINGS, MONITORING WELL INSTALLATIONS, AND GROUNDWATER 
SAMPLING 

1.0 INTRODUCTION 

Stoughton Landfill, near Stoughton, Wisconsin is currently owned by the City of Stoughton (Figure 

1). It accepted solid and liquid waste from 1953 to 1978. The landfill was officially closed by the 

Wisconsin Department of Health in 1982. An Administrative Order on Consent {AOC) was 

negotiated between the U.S. Environmental Protection Agency {EPA), the Wisconsin Department 

of Natural Resources {WDNR), and the Respondents on May 2, 1988. The Respondents to the 

AOC are the City of Stoughton and Uniroyal Plastics Company, Inc. 

During the Remedial Investigation {RI) conducted at the site, piezometers and monitoring wells 

were installed, ambient air monitoring conducted, and the following surveys performed: soil gas, 

methane gas, and geophysical. Round 1 of groundwater monitoring was conducted in May 1989. 

In August 1989, Round 2 of groundwater monitoring, and surface water and sediment sampling 

were conducted. Round 3 of groundwater monitoring was completed in October 1989. The Final 

RI Report and the Final Feasibility Study {FS) Report were submitted in June 1991. The Record of 

Decision {ROD) was signed In the fourth quarter of FY91. 

According to the Final Remedial Investigation Report {ENSR, 1991), the Wisconsin Preventative 

Action Limits {PALs) were exceeded consistently in the vicinity of MW-3 (Figure 2) for the following 

contaminants: Tetrahydrofuran or THF {660 ppb), Barium {293 ppb), Selenium {7.4 ppb), and 

Chromium {8 ppb). Listed concentrations are the maximum detected. PALs for these compounds 

are as follows: THF {5 ppb), Barium {200 ppb), Selenium {1 ppb), and Chromium {5 ppb). 

Dichlorodifluoromethane, a non-standard volatile organic compound, was additionally detected at 

87 ppb. 

Prior to issuance of the ROD, U.S. EPA, in consultation with the WDNR, requested that additional 

field work be performed by the Respondents for the purpose of further addressing the presence of 

the contaminants listed above. This work was subsequently tasked by U.S. EPA to the TES X 

Contractor under Work Assignment No. C05030 because the Respondents have refused to 

perform the work. Metcalf & Eddy, Inc. {M&E) is the primary TES X Contractor to U.S. EPA. 

Jacobs Engineering Group Inc. (Jacobs), Subcontractor to M&E within the TES X Contract, is 

responsible for development and implementation of this technical work plan and the quality 

assurance project plan (QAPjP). 
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All activities conducted as part of this additional work shall comply with Wisconsin Administrative 

Code NR 141 except where a waiver is necessary to accommodate site conditions. A copy of NA 

141 is included in Appendix A for reference. 

1.1 ABBREVIATIONS 

The following abbreviations are provided as an aid to the reader: 

AMSL 
AOC 
BLS 
CLP 
EB 
EPA 
FS 
FTL 
HPLC 
ID 
MW 
PALs 
ppb 
PIO 
QA/QC 
QAPjP 
RI 
TAL 
TCL 
THF 
WAM 
WDNR 

Above Mean Sea Level 
Administrative Order on Consent 
Below Land Surface 
Contract Laboratory Program 
Exploratory Boring 
Environmental Protection Agency 
Feasibility Study 
Jacobs Field Team Leader 
High Pressure Liquid Chromatography 
Inner Diameter 
Monitoring Well 
Preventive Action Limits 
parts per billion 
Photoionization Detector 
Quality Assurance/Quality Control 
Quality Assurance Project Plan 
Remedial Investigation 
Target Analyte List 
Target Compound List 
Tetrahydrofuran 
U.S. EPA Work Assignment Manager 
Wisconsin Department of Natural Resources 

2.0 PROJECT OBJECTIVE 

The objective of the additional field work is to determine whether State of Wisconsin Enforcement 

Standards are exceeded at the point of standards application at the site, thereby warranting 

treatment of groundwater. The point of standards application is any point within the property 

boundaries but beyond the design management zone (DMZ), as defined by NR 140. The DMZ is 

the area within three-hundred (300) feet of the landfill boundary. The property boundaries referred 

to are those of the property owned by the City of Stoughton which encompass the landfill area, the 

property from the west edge of the landfill to the Yahara River, and the property north of the landfill 

for approximately six-hundred (600) feet. 

MW-3 is located on the west-central side of the landfill, near the Yahara River (Figure 2). The river 

Is approximately four-hundred (400) feet from the landfill at this point. In order to achieve the 
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project objectives, a total of at least four {4) exploratory borings shall be drilled; a three-well cluster 

shall be completed at either one of the four {4) pre-planned exploratory borings or an alternate 

field-selected location; a bedrock well shall be completed at well cluster MW-3; and groundwater 

and soil sampling shall be conducted. 

2.1 SCOPE OF WORK 

Consistent with the above objective, the scope of work to be completed is as follows: 

1. Installation of one {1) monitoring well (designated as MW-38 in Figure 2) twenty (20) feet 

into bedrock at existing monitoring well cluster MW-3; 

2. Placement of four {4) exploratory borings (designated as EB-1 throu~h EB-4 in Figure 2) 

twenty (20) feet into bedrock; additional exploratory borings may be drilled per logistics in 

Section 4.0; 

3. Collection of five {5) groundwater samples during drilling of each exploratory boring and 

MW-38 at the following approximate depths below land surface (BLS), for 24- to 48-hour 

turn-around analyses: 10, 40, 75, 125, and 200 feet; 

4. Collection of split-spoon soil samples every five (5) feet during completion of exploratory 

borings and MW-38 for characterization of site lithology; 

5. Installation of at least one {1) three-well cluster {to be designated MW-7) at the location of 

either one of the four {4) pre-planned exploratory borings or an alternate field-selected 

location. Selection of well cluster location{s) shall be based on results of 24- to 48-hour 

turn-around analyses and the logistics outlined in Section 4.0; 

6. Collection and analyses of two {2) rounds of groundwater samples from the new and 

existing on-site monitoring wells; and 

. 7. Collection and analyses of two (2) rounds of samples from City of Stoughton Municipal 

Well Nos. 3 and 6. 

The above scope of work is based on a number of assumptions. These are discussed in the 

following paragraphs. 
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Firstly, the scope of work as outlined assumes that exploratory borings can successfully be drilled 

to depths of 220 feet, through boulder and bedrock formations, using drilling methods which do 

not require the use of fluids. Any use of drilling fluids would compromise the value of groundwater 

analytical data. If in the course of completing soil borings drilling either cannot proceed, or can 

proceed only at an unacceptable rate, one of two option~ shall require selection: 1) cease drilling 

and base selection of the well cluster location on samples collected to the depth drilled; or 2) 

proceed with drilling using fluids and qualify subsequent data. 

Secondly, the scope of work assumes that sufficient groundwater sample quantities can be 

successfully collected during drilling activities. If difficulties are encountered due to technological 

or geological limitations, well cluster location(s) would have to be made based on limited data. 

Thirdly, the above scope assumes use of temporary casing for borings when a significant confining 

layer is intercepted, regardless of whether the boring is to be developed into a· monitoring well. 

This precaution is necessary to ensure that a pathway is not introduced for the migration of any 

upper aquifer contaminants into the lower aquifer. 

Fourthly, field scheduling shall need to take into account the requirement for 24- to 48-hour turn

around analytical results before drilling equipment, supplies, and materials are staged at a new 

boring location. For a given boring, the first three (3) samples should not impact the schedule, as 

drilling can proceed in the same bore hole while analyses are conducted. However, it is possible 

that data for the fourth, and especially the fifth sample shall not be received prior to completion of a 

given boring to the anticipated 220 foot depth. A flexible work schedule shall be required so that 

days off coincide with such down time to the extent possible. 

3.0 HYDROGEOLOGY 

The following subsections describe the regional and site hydrogeologic settings of the Stoughton 

Landfill. 

3.1 REGIONAL HYDROGEOLOGIC SETTING 

Two principal aquifers have been identified in Dane County: the Cambrian sandstones and 

localized deposits of Quaternary sand and gravel alluvium/glacial outwash. Essentially, the 

aquifers are in hydraulic connection, but the Cambrian bedrock may be partially confined. 

Secondary permeability from fractures probably increases hydraulic conductivity in the bedrock 

aquifer, while small-scale depositional structures control localized permeability in the glacial 

aquifer. Groundwater is the principal source of potable water in Dane County (Cline, 1965). The 
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sandstone bedrock aquifer is used primarily for municipal water supplies, while the glaclal aquifer 

is used for rural domestic supplies. 

The water supply for the City of Stoughton is derived from four wells located in the. deeper 

Cambrian sandstone strata. The closest municipal well is located about 3,000 feet west of the 

landfill across the Yahara River. The boring for this well penetrated a 75-foot-thick clay layer from 

85 to 160 feet below the ground surface. Casing was installed from the surface to a depth of 950 

feet. 

The above-referenced 75-foot clay unit may effectively separate the glacial deposits into two 

separate hydraulic units In some areas. However, this unit was not penetrated by borings 

advanced during well installation during the RI. (See cross-sections in Figures 3 and 3A.) If it is 

present, it is interpreted to be deeper than the boulder unit encountered by the deep wells on site. 

3.2 SITE HYDROGEOLOGY 

Shallow groundwater flow at the Stoughton Landfill forms a radial pattern, and the water table level 

is roughly variable with the topography (Figure 3A). The recharge area and peak water level is 

located near the center of the landfill between the two knolls (topographic high points) on the east 

and west sides of the landfill. The steepest gradient is to the north/northeast toward the wetlands 

in that area. · The surrounding wetland and the Yahara River serve as local receptors of the 

groundwater associated with the landfill. 

Between the west knoll of the landfill and the Yahara River, the gradient is nearly horizontal, but 

groundwater is known to flow westward to the Yahara River and its adjacent wetlands. 

The static_ water level varies from approximately 850 feet above mean sea level (AMSL) in the 

central recharge area down to approximately 844 feet AMSL around the perimeter of the landfill. 

Topographic elevations range from a high at the west side knoll of 866 feet AMSL to a low at the 

northern perimeter of 844 feet AMSL. These levels create an average depth to groundwater of 

approximately 1 o feet. Water levels remained nearly constant from April 1989 to September 1989. 

4.0 EXPLORATORY BORING AND WELL LOCATIONS - FIELD DECISION KEY 

Selection of the well cluster location(s) shall be field determined based primarily on 24- to 48-hour 

turn-around analyses. Following is a 'decision key' which outlines the general order of drilling 

locations, and the logistics to be used for well cluster placement. For all borings except those 
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drilled for Intermediate and shallow wells, groundwater samples shall be taken at five (5) depths 

BLS (1 0, 40, 75, 125, and 200 feet) and soil samples shall be taken every five (5) feet. 

I. A bedrock monitoring well (designated MW-38 on Figure 2) shall be drilled and completed 

at the west-central edge of the landfill. 

II. After completion of MW-38, an exploratory boring (designated EB-1 on Figure 2) shall be 

drilled approximately 350 feet west of the landfill boundary. 

If possible, completion of EB-1 should be timed such that field personnel are scheduled for 

down-time. This shall allow drilling equipment to remain in place until analytical data is 

received for all groundwater samples. 

Ill. If groundwater samples from both EB-1 and MW-38 are contaminated at depth in excess 

WDNR PALs: 

A. A bedrock monitoring well shall be placed at the EB-1 location. A shallow and an 

intermediate well shall be co-located in separate borings in the immediate vicinity 

for completion of a three-well cluster. 

B. Three (3) additional exploratory borings (EB-2 through EB-4 on Figure 2) shall be 

completed. Based on field assessment of analytical data, one of the following 

procedures shall be implemented: 

1. If samples adequately define the horizontal extent of groundwater 

contamination, the EPA WAM may request that one or more additional 

monitoring wells/clusters be completed at any of the three (3) boring 

locations. 

2. If further definition of the horizontal extent of groundwater contamination 

is required, additional boring locations shall be selected via consultation 

with the Work Assignment Manager r,NAM). The WAM may request that 

one or more monitoring wells/clusters be completed at any of these 

borings. 
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IV. If groundwater samples from E8-1 are contaminated at concentrations less than WDNR 

PALs and MW-38 indicates contamination at depth in excess of WDNR PALs: 

A. Three (3) additional exploratory borings (E8-2 through E8-4 on Figure 2) shall be 

completed. Continue with iterations of 111.8.1. and 111.8.2. 

8. A three-well cluster shall be completed at the exploratory boring location where 

contamination is found. If contamination is found at more than one location, or if 

contamination Is not found, the location of the well cluster shall be selected via 

consultation with the WAM. 

V. If groundwater samples from neither E8-1 nor MW-38 indicate concentrations in excess of 

WDNR PALs: 

A. A three-well cluster shall not be completed at the E8-1 location unless otherwise 

decided in consultation with the WAM. 

8. Three (3) additional exploratory borings (E8-2 through E8-4 on Figure 2) shall be 

completed. Continue with iterations of 111.8.1. and 111.8.2. 

VI. It is highly unlikely that E8-1 samples would indicate contamination while MW-38 samples 

would be clean. However, should this situation arise, a field determination as to how to 

proceed shall be made in consultation with the WAM. 

~O METHODS AND PROCEDURES 

The following subsections outline methods and procedures to be followed during placement of 

exploratory borings and monitoring wells, and sampling activities. 

5; 1 DRIWNG AND SAMPLING EQUIPMENT 

Collection of groundwater samples during drilling operations is a critical element in selecting well 

locations. Consequently, preferred drilling methods shall be those which do not require use of 

fluids, e.g. air percussion, cable tool, or hollow stem auger. If hollow stem augers are used in 

unconsolidated formations, the inside working diameter shall be at least 2.25 inches greater than 

the well casing inside diameter (ID). If air percussion methods are used, the ID of the temporary 

outer casing shall be at least four (4) inches greater than the well casing ID. For wells installed 
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deeper than two (2) feet into bedrock, the same bore hole diameter as in · unconsolidated 

formations should be used. 

Sampling equipment to be used during drilling shall consist of a GeoprobeR or HydropunchR for 

groundwater and split-spoons for soils. A submersible pump shall be used for sampling of 

monitoring wells. Field screening equipment shall include a pH meter, conductivity /temperature 

meter, electronic water level indicator, and a photoionization detector. 

As indicated in Subsection 2.1, site geology may preclude use of the drilling methods referenced 

above to the total desired depth of 220 feet. If such conditions are encountered in the course of 

drilling, a field decision shall be made via consultation with the WAM as to whether to proceed 

using alternative methods which require use of fluids, or to limit data collection to that obtained to 

the depth drilled without fluids. 

Drill rigs and equipment shall be inspected by the Jacobs Field T earn Leader (FTL) prior to 

initiation of field work to determine if they are adequate. If new equipment is introduced in the 

course of drilling to accommodate site geology, it shall be inspected by the FTL prior to use. 

5.2 DECONTAMINATION PROCEDURES 

Decontamination procedures shall be conducted at a central decontamination area under the 

direction of the Jacobs FTL A decontamination area for vehicles already exists at the site; 

however, the existing area is inadequate for the drilling equipment anticipated to be needed to 

place the deep borings. Prior to initiation of field work, either this area shall be upgraded or an 

alternate area shall be developed. The pad shall be lined and designed to prevent run-on and run

off. If necessary, it shall be designed with a collection sump that pumps to a storage tank. 

If it becomes necessary to conduct decontamination of sampling devices or other equipment 

during the advancement of a boring, such that use of the central decontamination area is deemed 

to be an undue inconvenience, cleaning shall be conducted near the boring location. In such an 

event, a temporary decontamination area shall be prepared using plastic for ground/surface cover. 

All decontamination-derived wastes shall be containerized and staged at the central 

decontamination area. 

Sample collection devices shall be decontaminated prior to sampling, and between sampling 

intervals/locations. Stainless steel screen and riser shall be decontaminated, both inside and out, 

prior to installation; clean gloves shall be used during installation. All other equipment shall be 
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deeper than two (2) feet into bedrock, the same bore hole diameter as in unconsolidated 
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groundwater and split-spoons for soils. A submersible pump shall be used for sampling of 

monitoring wells. Field screening equipment shall include a pH meter, conductivity /temperature 

meter, electronic water level indicator, and a photoionization detector. 

As indicated in Subsection 2.1, site geology may preclude use of the drilling methods referenced 

above to the total desired depth of 220 feet. If such conditions are encountered in the course of 

drilling, a field decision shall be made via consultation with the WAM as to whether to proceed 

using alternative methods which require use of fluids, or to limit data collection to that obtained to 

the depth drilled without fluids. 

Drill rigs and equipment shall be inspected by the Jacobs Field Team Leader (FTL) prior to 

initiation of field work to determine if they are adequate. If new equipment is introduced in the 

course of drilling to accommodate site geology, it shall be inspected by the FTL prior to use. 

5.2 DECONTAMINATION PROCEDURES 

Decontamination procedures shall be conducted at a central decontamination area under the 

direction of the Jacobs FTL A decontamination area for vehicles already exists at the site; 

however, the existing area is inadequate for the drilling equipment anticipated to be needed to 

place the deep borings. Prior to initiation of field work, either this area shall be upgraded or an 

alternate area shall be developed. The pad shall be lined and designed to prevent run-on and run

off. If necessary, it shall be designed with a collection sump that pumps to a storage tank. 

If it becomes necessary to conduct decontamination of sampling devices or other equipment 

during the advancement of a boring, such that use of the central decontamination area is deemed 

to be an undue inconvenience, cleaning shall be conducted near the boring location. In such an 

event, a temporary decontamination area shall be prepared using plastic for ground/surface cover. 

All decontamination-derived wastes shall be containerized and staged at the central 

decontamination area. 

Sample collection devices shall be decontaminated prior to sampling, and between sampling 

intervals/locations. Stainless steel screen and riser shall be decontaminated, both inside and out, 

prior to installation; clean glov~s shall be used during installation. All other equipment shall be 
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decontaminated prior to Initiating drilling, and between drilling locations. Any additional 

decontamination shall be performed at the discretion of the Jacobs FTL. 

For most equipment, decontamination shall be accomplished by completely removing all visible 

soil with a high pressure steam cleaner using fresh, clean, potable water which is available on site. 

Decontamination procedures specific to sampling equipment are discussed in Section 5.6.2.4. 

Decontaminated equipment and materials shall be covered and stored on an elevated platform in a 

designated clean area. At no time shall this platform be walked on or allowed to have soil 

deposited on it in any way. If any equipment or materials come into contact with the ground or are 

otherwise potentially contaminated, they shall be decontaminated again. 

Personal decontamination procedures shall be those described in the site-specific Health and 

Safety Plan (Section 8.0). All disposable personal protective equipment shall be containerized and 

managed as outlined in Section 5. 7. 

5.3 EXPLORATORY BORINGS 

The depths and thickness discussed in this section are estimates derived from area well logs. 

There are no records of nearby borings penetrating the boulder layer at the Stoughton Landfill site. 

Four (4) exploratory borings, designated as EB-1 through EB-4 in Figure 2, shall be placed twenty 

{20) feet into bedrock. During drilling of each boring, groun~water samples shall be collected from 

five (5) levels and soil samples shall be collected every five (5) feet. At least one {1) of the four (4) 

borings may be selected for completion into a bedrock monitoring well. However, if the logistics of 

the 'decision key' require placement of additional exploratory borings, one of these borings may 

be completed into a bedrock monitoring well either in lieu of or in addition to the well{s) completed 

at EB-1 through EB-4. Any borings not used for wells shall be properly abandoned per Wisconsin 

Administrative.Code NR 141 (Section 5.7.2). 

For each bedrock well completed at EB-1 through EB-4 or alternative boring locations, two {2) 

additional wells shall be completed as part of a three-well cluster. One {1) well shall be completed 

at the glacial till/boulder interface, approximately seventy-five (75) feet below grade (intermediate 

well). The second well shall be completed at approximately twenty {20) feet below grade {shallow 

well). One {1) soil sample shall be taken during drilling of each intermediate and shallow well for 

grain size analysis of the formation where the wells are to be screened. 
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In addition to the wells completed at the above referenced boring locations, a bedrock monitoring 

well shall be completed twenty (20) feet into bedrock at the west edge of the landfill (MW-3B In 

Figure 2). During drilling, groundwater samples shall be collected from five (5) levels and soil 

samples shall be collected every five (5) feet. 

If a low permeability layer (clays or silty clays) exceeding five (5) feet in thickness is encountered in 

the course of drilling operations, and temporary casing is not being used for the drilling method 

employed, temporary casing shall be installed and grouted five (5) feet into the confining layer. If 

the boring is converted into a monitoring well, the temporary casing shall become permanent. 

5.4 GROUNDWATER MONITORING WELLS 

At a minimum, the following wells shall be completed: 

o . Two (2) bedrock wells at approximately 220 feet. 

o One (1) intermediate well at approximately 75 feet 

o One (1) shallow well at approximately 20 feet 

As discussed in Sections 4.0 and 5.3, additional three-well clusters may be completed, each cluster 

consisting of a shallow, intermediate, and bedrock well in separate borings. 

5.4.1 MONITORING WELL DESIGN AND CONSTRUCTION 

The following specifications are presented for monitoring well installations that shall be constructed 

at the Stoughton Landfill site. Figures 4-8 contain well diagrams for reference. 

It is anticipated a total of four (4) wells shall be set, including two (2) bedrock wells, each 220 feet 

deep; one (1) intermediate well, 75 feet deep; and one (1) shallow well, 20 feet deep. All wells shall 

have ten-foot long stainless steel screens, and two-inch ID Schedule 40 stainless steel risers. All 

casing couplings shall be constructed of flush threaded joints. Casings and couplings shall be 

inspected prior to use for cuts, deformations, gouges, deep scratches, damaged ends, or other 

imperfections. Any casing or coupling with such a defect shall not be used. The well screens shall 

be permanently joined to the well casings by watertight flush threaded joints. The well casing shall 

be sealed on top with a vented cap. Stainless steel centralizers shall be utilized at a rate of one per 

every 50 vertical feet. 

The bedrock well screens shall be constructed with prefabricated filter packs in place around them. 

This is to ensure that the filter pack completely covers the screen. An additional amount of the 

specified filter pack sand shall be placed down hole by tremie pipe to fill any voids around the 

prefabricated filter pack to a level two (2) feet above the screened interval. Two (2) feet of fine 
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silica sand shall be placed atop the filter pack. The only exception to this shall be the shallow 

monitoring well, in which filter pack shall be placed only 0.5 feet above the top of the screen. A 

weighted tape measure shall be used to ensure the filter pack is to the proper depth. One-half 

(0.5) foot of fine sand shall then be placed above the filter pack. 

A bentonite slurry shall be used to seal off the hole above the filter pack in all wells over twenty-five 

(25) feet in depth. The bentonite seal shall be at least three (3) feet, but not exceed five (5) feet In 

thickness, In all cases except the shallow well, as described below. The bentonite employed for 

the filter pack seal shall be hydrated through a combination of the clean, potable water utilized to 

create the slurry and the formation water encountered in the borehole. This hydration process 

shall be allowed to proceed at least two (2) hours before the onset of grouting activities. 

After the bentonite seal has cured, the annulus shall be filled with a three- to five-percent bentonite 

grout to a level of six (6) feet below ground level. This grout shall be emplaced by pumping it 

through a side-discharging tremie pipe set within five (5) feet of the bentonite seal or per NA 141.1 O 

procedures. It shall be allowed to cure at least 48 hours prior to initiation of well development 

activities and 12 hours prior to any further work commencing, to permit it to reach adequate 

strength. 

5.4.1.1 SHALLOW MONITORING WELL 

The shallow monitoring well varies slightly in construction due to the greatly reduced depth. There 

shall not be a prefabricated filter pack. No stainless steel centralizers shall be utilized .. Filter pack 

shall be placed to 0.5 foot above the top of the well screen. A 0.5 foot layer of fine sand shall be 

placed directly atop the filter pack. The bentonite seal shall be only two (2) feet thick. The three

to five-percent bentonite grout shall be eliminated, and the three-inch slump concrete shall be 

placed directly on top of the bentonite seal. With only three (3) feet of concrete in the hole, the 

protective steel casing shall have to be cut off so that it does not extend into the bentonite seal. 

The casing shall be cut off on site to assure proper height. 

5.4.1.2 INTERMEDIATE MONITORING WELL 

The intermediate monitoring well shall be completed at the glacial till/boulder layer interface, which 

is approximately 75 feet below grade. The intermediate monitoring well shall be constructed as 

described in Section 5.4.1 (with no prefabricated filter pack). 
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5.4.1.3 BEDROCK MONITORING WELLS 

The bedrock wells shall penetrate a slightly varied stratigraphy of glacial till to approximately 75 

feet, where a boulder layer of unknown thickness shall be encountered. The boulder layer could 

continue down to the top of bedrock at approximately 200 feet, although this is not likely. The 

boulder layer probably shall be no more than 80 feet thick and shall overlie a clay layer that is 

present above the bedrock in other wells within the region. This clay layer is thought to overlie the 

bedrock at around 200 feet. Wells shall be completed at approximately 20 feet into the bedrock. If 

the clay layer is penetrated, the bedrock wells shall be cased five (5) feet into the clay with 6-inch 

steel outer casing grouted into place, and are to be constructed as described in Section 5.4.1, with 

prefabricated filter packs. 

5.4.1.4 WELL HEAD CONSTRUCTION 

The concrete pad surrounding the well head shall be four (4) feet square and a minimum of four (4) 

inches thick. However, the pad for the shallow monitoring well shall be six (6) inches thick. The 

pad shall slope away from the steel casing to enhance runoff. The outside edge of the pad shall be 

flush with the ground surface. Steel reinforcement within the concrete shall not be required. A 

five-inch protective steel casing with a locking cap shall be set around the riser. pipe to protect 

each monitoring well and to prevent tampering. The protective steel casing shall extend from the 

bottom of the ground surface seal to three-and-one-half (3.5) feet above the ground surface to 

adequately cover the riser pipe. The single shallow well protective casing shall be cut to fit on site. 

The monitoring well numbers shall be stenciled on the protective casing. 

5.4.1.5 BOLLARD POST CONSTRUCTION 

Three (3) steel bollard posts, three (3) inches in diameter by eight (8) feet overall length, shall be 

set in a 120-degree pattern around the well at a distance of approximately five (5) feet from the 

protective casing. The post shall be encased in concrete 12· in diameter to a depth of 4'-0" below 

grade. The encasement hole shall extend 4'-3" below grade. The encasement concrete shall be 

trowelled to have a 1 • pitch away from the post and be even with grade at the edge of the hole. 

The posts shall be 3" Schedule 40 carbon steel pipe filled with concrete. The protective casing and 

the posts shall be painted red. 

5.4.1.6 WELL CONSTRUCTION MATERIALS 

The well screen for the overburden monitoring wells shall be Schedule 40, factory-slotted, flush

threaded 304 stainless steel with a two-inch inner diameter (ID). Screens shall be ten-slot (.010-

inch) for all overburden monitoring well holes. Screened intervals are specified in the well 

diagrams; however, a field determination shall be made as to final screen placement. Screen 
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length Is ten (1 O) feet in all cases. Each well shall terminate with a flush-threaded stainless steel 

cap at the bottom. The well screen for the bedrock monitoring wells shall be Schedule 40, flush

threaded 304 stainless steel pre-packed screen, such as Johnson Filtration Systems Channel 

PackR or equivalent. This pre-packed screen shall utilize 20/40 pack with twelve-slot opening size. 

The well riser pipe shall be two-inch (ID) Schedule 40, flush-threaded 304 stainless steel for all 

monitoring wells. The well riser shall extend to an approximately height of three (3) feet above 

grade. It shall be topped by a stainless slip cap. 

Bedrock and intermediate well installation shall proceed by introducing all construction materials 

directly into the annular space between the stainless steel and the side walls via the use of a tremie 

pipe. A uniform and complete filling of the annular space with sand pack, bentonite slurry, and 

grout shall be achieved. A separate tremie pipe shall be used for cement and/or grout materials. 

A bottom-discharging tremie pipe shall be used for all other materials. 

Washed Silica Sand #20-40, or equivalent material, shall be used as a backfill around the screened 

interval and shall extend to two (2) feet above the top of the screen section and six (6) inches 

below the bottom of the screen section, unless otherwise specified by the FTL The filter pack 

sand shall conform to screen gradation analysis requirements of not less than 95 percent of the 

sand passing U.S. Standard sieve #40 and not more than 5 percent passing U.S. Standard sieve 

#20 . The fine sand above the filter packs shall be well sorted and conform to grain size gradation 

predominantly between .42 millimeters (mm) and .074 mm. 

The bentonite shall consist of a minimum purity of 90 percent montmorillonite clay and a minimum 

dry bulk density of seventy-five (75) pounds per cubic foot. The bentonite grout mix sh~II consist 

of neat Type I Portland cement (ASTM C150) mixed with three (3) to five (5) pounds of commercial 

bentonite powder and 7.5 gallons of water to each ninety-four (94) pound bag of cement. 

5.4.1. 7 WEU DEVELOPMENT 

After well Installation is completed and the cement/bentonite grout has set for at least 48 hours, 

each well shall be fully developed using bailers or pumps in accordance with Wisconsin 

Administrative Code NR 141.21 (Appendix A). Air-lift methods are not acceptable for development 

due to the potential for aeration of volatile organic compounds (VOCs). All down-well equipment 

shall be decontaminated prior to use as described in Section 5.6.2.4. 

13 
al\ 12e01800-1\lechadd1.wkp 



5.5 SURVEY CONTROL 

All monitoring well locations shall be mapped on a scaled drawing, specifying the exact vertical 

and horizontal location of each well. The vertical location of the top of each well casing shall be 

referenced to the nearest benchmark for the National Geodetic Survey Datum to an accuracy of 

0.01 feet. The plan shall show the wells in location to each other, property and structure 

boundaries, nearby surface waters, and a common reference point on a horizontal grid system. 

The origin of the grid system shall be located according to the state plane coordinate system. The 

location of the installed wells on the horizontal grid system should be accurate to within one (1) 
V 

foot. In addition, an 8.5" X 11 • scaled site map showing the monitoring wells and horizontal grid 

system shall also be prepared for the WDNR. 

5.6 SAMPLING AND ANALYSIS 

Subsections of 5.6 outline the sampling programs to be conducted during: 1) drilling of exploratory 

borings and the soil boring for MW-38 (Section 5.6.1 ), and 2) Rounds 1 and 2 of monitoring well 

sampling (Section 5.6.2). 

Note that sampling and analysis of investigation-derived wastes is covered under 'Site Restoration 

and Residuals Management' (Section 5. 7). 

5.6.1 EXPLORATORY BORING SAMPLING 

Groundwater and soil samples shall be collected during drilling of the four (4) exploratory borings 

and the soil borings for MW-38, MW-7S. and MW-71. Details regarding this sampling program are 

presented in Sections 5.6.1.1 through 5.6. 1.3. 

5.6.1.1 SAMPLING LOCATIONS AND PARAMETERS 

Sampling locations and parameters for the exploratory boring sampling program are summarized 

in Table 1. During drilling activities, five (5) groundwater samples shall be collected from each 

exploratory boring and from MW-38 (Figure 2) at the following depths/locations: 

o Two (2) samples: Collected from within the glacial till at depths of approximately 1 o feet 

and 40 feet. 

o One (1) sample: Collected at the interface between the glacial till and the boulder layer at a 

depth of approximately 75 feet. 
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o One (1) sample: Collected at the boulder/clay interface at an approximate depth of 125 

feet. 

o One (1) sample: Collected from the clay and sandstone interface at an approximate depth 

of 200 feet. 

The samples shall be analyzed by a subcontractor laboratory for low concentration volatile organic 

compounds tetrahydrofuran (THF) and dichlorodifluoromethane using non-standard methods, with 

a 24- to 48-hour turn-around time for verbal results. 

Split-spoon soil samples shall be taken during drilling of exploratory borings and MW-38 at 

intervals of five (5) feet using the Standard Penetration Test (ASTM Method D1586-84). These 

samples shall be examined in the field and the lithology classified using the Unified Soil 

Classification System (USCS). They shall also be screened using a photoionization detector (PIO). 

One (1) soil sample shall be taken while drilling each intermediate and shallow well to determine 

particle size, using ASTM Method.D-422. 

Sample intervals are subject to change, based on field observations by the FTL. 

5.6.1.2 SAMPLING PROCEDURES AND EQUIPMENT 

Four (4) 40-ml VOA vials of groundwater shall be collected from each sampling depth. Three (3) of 

the vials are required for analyses; the fourth represents a contingency quantity in the event that it 

is required to resolve laboratory QA issues. 

Each 40-ml vial shall be completely filled with no head space. Samples shall be cooled to four (4) 

degrees centigrade. They shall not be acidified as samples shall be analyzed within twenty-four to 

forty-eight hours to accommodate data-based field decisions; acidification could result in loss of 

volatiles. 

Assuming five (5) groundwater samples from each of five (5) borings (including MW-38), a total of 

twenty-five samples (100 40-ml containers) are expected. However, given that additional borings 

may be drilled, groundwater samples in excess of this number may be required. 
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A GeoprobeR or HydropunchR shall be used to collect groundwater samples. Such sampling 

devices are Inserted through a pilot hole, then driven Into the formation. Due to the manner of 

sample collection, purging shall not be required. 

Soll samples shall be taken with a split-spoon every five (5) feet during drllllng for classlflcatlon 

using the Unified Soll Classification. Each son sample shall be screened with a photolonlzatlon 

detector and the results recorded on the son boring log. The two son samples collected for ASTM 

0-422 (MW-7S and MW-7I) particle size analysis shall be placed In 16-ounce containers and 

archived for potential fu1ure analyses. 

A summary of equipment and supplies to be used for sampling Is listed In Table 2. 

5.6.1.3 SAMPLE HANDLING AND ANALYSES 

Field Identification numbers shall be assigned to each groundwater and son sample. Additionally, 

each groundwater sample shall receive a unique control number assigned from the TES X sample 

number control log. The field identification nomenclature shall be formatted as follows: 

SL-EB4-10 
SL = Stoughton Landfill 
EB4 = Exploratory Boring No. 4 
1 o = Depth of sample In feet (BLS) 

The location from which each sample Is taken shall be recorded with Indelible Ink In the field log 

book along with the sample number, date and time. Photographs and photographic log forms 

shall be used to document sampling sites and to verify written descriptions entered In the field log 

book. All rou1lne measurements and observations, difficulties encountered, and deviations from 

the work plan also shall be recorded In the field log book. 

All samples shall be hand delivered to the laboratory. The original copies of the chain-of-custody 

documents, along with a copy of the sample analysis request forms, shall accompany the samples. 

A laboratory shall be subcontracted to conduct analyses of the groundwater samples for the low 

concentration non-standard volatile organic compounds tetrahydrofuran (THF) and 

dlchlorodlfluoromethane. The laboratory QA Officer shall be provided with a copy of the QAPjP 

and shall be responsible for conducting analyses of samples within Its guidelines. Verbal analytical 

data shall be provided on a 24- to 48-hour tum-around basis, with hard copy data packages to 

follow. 
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5.6.2 WELL SAMPLING 

Two rounds of groundwater samples shall be collected from the following wells: 

o New on-site monitoring wells 

o Existing on-site monitoring wells 

o City of Stoughton municipal well numbers 3 and 6 

During both rounds of sampling, a sample also shall be collected from a well at the residence of 

Mr. Enoch Riendahl, located north of U.S. Highway 51 between Amundson Parkway and County 

HighwayN. 

Details regarding the above rounds of groundwater sampling are presented in Sections 5:6.2.1 

through 5.6.2.6. 

5.6.2.1 SAMPLING LOCATIONS AND PARAMETERS 

Table 3 presents a summary of the type and number of samples, including QA/QC samples, 

anticipated to be collected during this field investigation. The location of existing on-site 

monitoring wells are indicated on Figure 9. New wells include MW-3B at existing cluster MW-3, 

and MW-7S, MW-71, and MW-7B to be installed at a location west of the landfill. 

Both field and analytical parameters are also identified on Table 3. Field parameters include pH, 

specific conductance, temperature, total well depth, and water levels. Laboratory parameters 

include THF, Dichlorodifluoromethane, TCL volatiles, TCL semi-volatiles, TAL inorganics, Mercury, 

and Cyanide. 

5.6.2.2 SAMPLING PROCEDURES AND EQUIPMENT 

Sample quantities, preservatives, holding times, and bottle types and sizes to be used are 

indicated in Table 4. Sampling equipment and supplies to be used are listed in Table 2. Jacobs' 

Standard Operating Procedures (SOP) are included in Appendix C. Sampling methods and 

equipment are described in the following paragraphs apply to all wells except for the well at Mr. 

Enoch Riendahl's residence. The residential well shall be purged by running the pump at least five 

(5) minutes prior to sampling. Groundwater samples shall then be collected as the water comes 

out of the pump and before discharge to the holding tank. 

Prior to purging, static water level and total depth shall be measured in each well to 0.01 foot. 

Procedural details are given in Jacobs' SOP for field measurement of static water levels and total 
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depth (Jacobs, 1987; Section 38). The casing volume M of water that shall be evacuated for a 

two-inch ID well ls calculated as: 

V (gal) = 0.16 gal/ft X well water-column height (ft) 

The volume of water that Is purged from a well before sampling shall be an integral multiple of V, 

that multiple being a function of the recharge rate. Specifically, for a low-yield well incapable of 

yielding three casing volumes, the well shall be evacuated to dryness once, then sampled after · 

physical parameters (pH, temperature, specific conductance) have been checked. For higher 

yielding wells, three casing volumes shall be evacuated and the physical parameters shall be 

reviewed for stability prior to sampling. Purge waters shall be containerized and managed as 

outlined in Section 5. 7 of this work plan. 

Field screening equipment shall include the following: pH meter, conductivity /temperature meter, 

and photoionization detector. A submersible pump shall be used for purging and sampling 

monitoring wells. At each sample location, volatile organic compound samples shall be collected 

first, in a manner limiting agitation and aeration of the sample. The remaining samples shall be 

collected for analysis in the order of most volatile to least volatile. 

Jacobs' SOP for groundwater sampling (Jacobs, 1987; Section 25) shall be followed. If site 

conditions exist that preclude strict adherence to the SOP, modifications shall be made to preserve 

sample quality and integrity. 

5.6.2.3 FIELD QA/QC SAMPLES 

Field QA/QC samples are indicated in Table 3. These samples are discussed below: 

Equipment Rinsate Blank: A bailer and submersible pump are the only non-dedicated sampling 

device to be used in this effort. After decontaminating the bailer, sampling personnel shall fill the 

bailer with high performance liquid chromatography (HPLC) grade water for organic analyte 

equipment blanks and with distilled water for the inorganic analyte equipment blanks. The water 

shall then be placed into the respective sample container for the analyte of interest. 

Collocated/Replicate Samples: Duplicate samples shall be collected at the same time as 

investigative samples by alternately filling two sets of sample containers from the same well for 

each of the parameters to be analyzed. 
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Trip Blank: One trip blank shall be prepared for each shipment container of samples of volatile 

organic compounds. The analytical laboratory shall provide bottles filled with high performance 

liquid chromatography (HPLC) water for this purpose. Each trip blank bottle shall be analyzed for 

the same volatile organic compounds as the primary samples. 

5.6.2.4 FIELD AND LABORATORY QA/QC 

Decontamination of Equipment 

All non-dedicated sampling equipment to be used on site shall be decontaminated prior to 

sampling and between each sampling location according to the procedures outlined below: 

o Wash with non-phosphate detergent and potable water; 

o Rinse with potable water; 

o Thoroughly rinse with deionized/distilled water; and 

o Remove excess water by shaking and air drying. 

If the central decontamination area discussed in Section 5.2 cannot be used, a temporary 

decontamination area shall be prepared using plastic for ground/surface cover. 

Decontaminated equipment shall be covered and stored in a designated clean area. If any 

equipment comes into contact with the ground or is otherwise potentially contaminated, the above 

outlined decontamination procedures shall be repeated. 

All liquid decontamination wastes and disposable sampling equipment shall be containerized, 

staged at the central decontamination area, and further managed as outlined in Section 5. 7. 

Field Instrument Calibration 

Instruments used for field screening shall be calibrated according to the procedures and frequency 

specified in Section 6.0 of the QAPjP. (See Appendix B for excerpt.) 

Laboratory QA/QC 

The laboratory(ies) shall prepare laboratory blanks, spikes, and duplicates and analyze them for 

the appropriate parameters to assure that quality analytical data are obtained. As indicated in 

footnote 1 of Table 3, MS/MSD analyses shall be conducted at a frequency of one per (20) or 

fewer Investigative samples. For the volatile fraction, triple volumes shall be collected at the 

location selected for MS/MSD analyses. Double volumes shall be collected for MS/MSD analyses 

in the semi-volatile fraction. 
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5.6.2.5 SAMPLE HANDLING AND ANALYSES 

Field Identification numbers shall be assigned to each groundwater sample. Acldltlonally, each 

groundwater sample shall receive a unique control number assigned from the TES X sample 

number control log. The field Identification nomenclature shall be formatted as follows: 

SL-MW3B-0793 
SL = Stoughton Landfill 
MW3B = Monitoring Well No. 3 - Bedrock 
0793 = July 1993 

Custody procedures fall Into three categories: field, laboratory, and final evidence file. 

Requirements for these activities are Included in the following sections of Revision 1 of the OAPjP: 

o Field Procedures - OAPjP Section 5.2.1 

o Laboratory Procedures - QAPjP Section 5.2.2 

o Final Evidence FIie Procedures - OAPjP Section 5.2.3 

The above sections of the QAPjP clearly outline required documentation, and are Included for 

reference in Appendix B of this work plan. 

All samples shall be shipped overnight by commercial carrier as low hazard environmental 

samples. They shall be sealed with U.S. EPA chain-of custody forms, securely wrapped in bubble 

pack wrap, Individually sealed in plastic bags, and placed In Ice In a cooler. Empty space in the ice 

chest shall be filled with bubble pack wrap to prevent breakage. The original copies of the chain

of-custody documents, along with a copy of the sample analysis request forms, shall accompany 

the sample shipment to the laboratory. 

Samples shall be analyzed by a CLP laboratory(les) designated by EPA prior to the time of 

sampling. CLP SOWs discussed In Section 7.0 of the QAPjP shall be used for CLP organics and 

inorganlcs. A Special Analytical Services (SAS) request has been prepared by Jacobs for THF and 

Dlchlorodlfluoromethane analyses (Attachment B of OAPjP). 

5.7 SITE RESTORATION AND RESIDUALS MANAGEMENT 

Jacobs shall coordinate arrangements for the analysis, treatment, and disposal of any Investigation 

derived wastes. However, _ultimate responsibility for such wastes Is the responslbDlty of U.S. EPA. 

5. 7. 1 RESIDUALS MANAG,EMENT 

Investigation derived wastes generated during the Implementation of this work plan shall consist 

primarily of decontamination liquids, well development and purge waters, drill cuttings, and 
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potentially drilling fluids/muds. Other associated wastes shall include disposable sampling 

equipment and personal protective gear. The volume of the above wastes generated shall be 

minimized to the extent possible. Following is a discussion of management practices to be 

employed for those investigation wastes generated. 

Soil Cuttings 

Soil cuttings shall be segregated based on the depth of origin within the formation. They shall be 

screened at the time of generation using a photoionization detector (PIO). Soils exceeding one (1) 

unit above background shall be containerized for sampling and TCLP analysis at a CLP laboratory. 

The containers shall be clear1y identified as to the exact location and depths from which the soil 

came, and staged in a secure area. 

If 55-gallon drum containers are used, one (1) sample shall be taken for every five (5) drums. The 

sample shall be taken from approximately the middle of the selected drum. If site conditions allow, 

larger containers, such as roll-offs, shall be used in lieu of 55-gallon drums. A minimum of two (2) 

samples would then be collected from opposite ends of the soil pile. Two additional samples 

would be collected for every additio.nal 100 cubic yards of material collected and stored. The 

samples would be taken from at least 18 inches below the surface of the soil pile. An attempt 

would be made to identify those areas of the soil pile which may contain elevated concentrations; 

these areas shall be segregated and sampled individually. 

Screened soils which do not exceed one (1) unit above background shall be returned to boring 

locations and graded to approximate the natural contours of the land. Soils analyzed for TC 

constituents, and which meet the Land Disposal Restrictions (LOR) treatment standard criteria, 

shall be disposed on site during remediation activities. Any soils not meeting LOR treatment 

standard criteria shall be shipped off site to a Subtitle C facility for further management. 

Liquids 

Liquids shall be segregated from soils. They shall be containerized at the point of generation. 

They shall be sampled representatively and analyzed by a CLP laboratory for TCL volatiles and 

semi-volatiles. 

Most liquids should be acceptable for treatment at the City of Stoughton POTW. Acceptance 

criteria previously developed by the City and the Respondents' contractor appear in Appendix D. 

Any liquids refused by the POTW shall be shipped off site to a Subtitle C facility for appropriate 
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disposition. During on-site storage, the containers shall be clearly Identified as to the origin of the 

liquids and staged in a secure area. 

Miscellaneous Wastes 
. . 

Due to the low hazards posed by the proposed field work, it is assumed that miscellaneous wastes 

such as disposable personal protective gear and sampling supplies would be non-hazardous. 

These wastes shall be containerized and staged on site for subsequent off-site disposition at a 

Subtitle D facility. 

5.7.2 BORE HOLE ABANDONMENT 

All bore hole abandonments shall comply with Wisconsin Administrative Code NR 141 (,Appendix 

A). For this study, affected bore holes include those lost before the desired depth can be achieved 

and those which are not used for well completion. Time lines and procedures in NR 141.25 require 

that all borehole abandonments be reported to WDNR within sixty (60) days. 

6.0 DUTIES OF PERSONNEL 

Duties of Personnel are outlined in Table 5. Following is a description of general responsibilities of 

various entities. 

The drilling subcontractor shall be responsible for boring and monitoring well construction, 

providing on-site decontamination facilities and toilets, waste handling, preparation of DNA

required boring and monitoring well construction documentation forms, preparation of soil and 

well construction logs, purging prior to sampling, well development, assisting Jacobs personnel 

with groundwater sampling and soil sampling, and project sit~~,,:· __ 
·- -- ..=.:::.~ . .:.:·. -,,. ~ . 

- : : ~:~~~~:-=:: :-·:--. 

Jacobs shall be responsible for project coordination, provldiif. -~~'J,y.drogeologist during all 

drilling operations, collection of soil and groundwatel:~~~~at-~iassification of earth 

materials, on-site field-testing/screening, acting as the U.S. EPA's representative on site, 

coordination of field and lab QA/QC activities, arranging for laboratory work to be performed by 

the subcontracted laboratories, initiating chain-of-custody documentation, liaison with 

representatives of the U.S. EPA and Respondents, providing project safety officer, and preparation 

of interim, draft and final reports and documentation. 

The City of Stoughton shall provide overall site security, and shall secure the right of entry to 

adjacent lands as may be required during completion of field work. services related to transport of 

liquids generated during field work (to City POTW), 

22 
al\ 12901800-1 \lechadd 1.wtcp 



The laboratories shall provide sample containers and preservatives for groundwater and City well 

samples requiring analysis. 

7.0 PROJECT SCHEDULE 

The project schedule for completion of the work described herein. is summarized in Table 6. The 

schedule shall be updated as required for the duration of the project. 

8.0 HEAL TH AND SAFETY 

Field work covered by this work plan shall be conducted off site. Consequently, minimal hazards 

due to exposure to contaminants is anticipated. Level D protective clothing (steel-toed boots, 

outer gloves, eye protection, and hard hats) should be adequate for compliance with 29 CFR 

1910.120 OSHA requirements. 

Prior to initiation of site work, Jacobs shall prepare a site specific Health· and Safety Plan. The Plan 

shall contain contingencies for the need to upgrade from Level D personal protection to modified 

Level D or Level C. 

Subcontractors shall be responsible to either develop an independent Health and Safety Plan or 

adopt an existing plan. 

9.0 REPORTING 

The following reports and data presentations are planned: 

o During drilling of the exploratory borings, the WAM shall be advised of progress and 

results of the work, and shall be consulted relative to the location proposed for the MW-7 

cluster and to the locations of additionally exploratory borings. 

o Within sixty (60) days of completion of the exploratory boring and monitoring well 

construction work, a construction report shall be submitted to the EPA and WDNR in 

accordance with NA 141.23 including: 

Completing WDNR well construction and abandonment forms; 

Mapping and elevations of borings and monitoring wells; 

Boring and monitoring well geologic logs; 

Particle size distributions data for MW-7S and MW-71 for the soil at the well screen 

depth; 

PIO data and groundwater analysis data; 

23 
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A written description of methods employed and significant observations made; 

and 

Well development procedures and documentation; 

o Following completion and validation of analytical results from the first round of 

groundwater monitoring well sampling and sampling of City wells numbers 3 and 6, a 

report of data and validation results shall be submitted; and 

o Following completion and validation of analytical results from the second round of 

groundwater sampling, a report of data and validation results shall be submitted. 

24 
II\ 12e01800-1\techadd1 .wt<p 



FIGURES 1-9 
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Soll 

Deoontemlnetlon/ 
Purge Weter 

Drill Cutting, 

Groundwater (5 
exploratory boring, x 
5 1empl1111borlngt 

Notee: 

PIO Soreenlng 
Uthologlo Deeorlptlon 
,uses, 

·None 

PIO Soreenlng 

None 

TABLE 1 

NON-CLP SAMPLE SUMMARY 
STOUGHTON CITY LANDFILL 

Particle 1ize enelyal1 by ASTM 
0-422 

TCL Volatiles 
TCL Seml-voletllee 

TCLP 

THF, Dlchlorodlfluoromethene 
(Non-Stenderd Methods> 

2 

220m 

3 

5 

25 

( H A11um111 five (5t 1oll boring, to e total depth of 220 feet eeoh. 

0 

0 

0 

0 

0(2t 

(21 Extra volume, of the ln-1ltu groundwater 111mpl11 will be oolleoted from the exploratory boring, 1hould re-enelyel1 be neoe11ery. 
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0 0 2 

0 0 220m 

0 0 3 

0 0 5 

0 0 25 



General Sampllng Equipment 

~ Well Keys 
~ Laboratory-Cleaned Sample 

Containers 
~ Preservatives (liquids in 

dropper bottles) 
~ HPLC-Grade Water 
~ Distilled Water 
~ Measuring Tape (100 feet) 
~ Thermometer 
~ Sterile Disposable Pipets 
~ pH Test Paper 
~ pH Meter 
~ pH 4.0 buffer solution 
~ pH 7.0 buffer solution 
~ pH 10.0 buffer solution 
~ Conductivity meter 
~ Conductivity meter calibration 

solution (KC1, water, & 
Iodine) 
Bailer (Teflon) 

& Sampling Pump · 
~ 250 ml glass beaker (pre

cleaned and foil-wrapped) 
~ Stainless steel/teflon

coated cable 
Geotech bladder pump 

- Modular sequence time control 
- Teflon tubing and connectors 
- Air compressor 
& 12-volt DC power source 
_ Wrenches for fittings 

[Table continued on next page) 
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TABLE 2 
STOUGHTON LANDFILL 
REQUIRED EQUIPMENT 

Miscellaneous Equipment 

~ Paper Towels 
~ Camera and Film 
~ Scissors & Utility 

Knife 
~ Duct Tape 
~ Indelible Marking 

Pens 
Grease Pencils 

& Calculator 
X Miscellaneous 

Toots 
Folding Table 

- Squirt Bottle for 
- Deionized Water 
X Kim-Wipes 

Knife 
- Stopwatch 
- Spray Paint and 

Stencils 
Bungie Cords/Tie-

- Downs 
Stainless Steel 
Trowel 

X Zip-loc bags 
X Large Trash Bags 



TABLE 2 (continued) 
REQUIRED EQUIPMENT 

Shipping Equipment 

X Coolers 
X Bagged Ice 
X Foam Packing Material 
X Large Plastic Bags 
X Package Tape 
X Zip-Lock Bags 

Twist Ties 
Cubitainers 

- Thimbles (filled with 
- activated carbon) 
X Fiber Strapping Tape 

Electrical Tape 
- Paint Cans (1 & 2 quart) 
- Can clips 
& Bubble wrap 

Health and Safety Equipment 

X Hazardous waste drums 
X Rain Gear 
X Ear Plugs 
X HNu (or other PIO) 

OVA (or other PIO) 
& First Aid Kit 

Combustible Gas Indicator 
Combustible Gas Indicator 

- Draeger Tubes (cyanide) 
- and Hand Pump 

Letters of Certification 
& Steel-Toed Boots 
X lnn~r Gloves 
X Nitrile Outer Gloves 
X Full-Face Respirator 

(Level C contingency) 
X Comb. Organic Vapor Cartridges 

Other Cartridges 
& Face Shield and/or Safety Goggles 

or Glasses 
X Hard Hat 
X Disposable Boot Covers 

Splash Apron 
& Drinking Water 
X Coated Tyvek (Level C contingency) 

Cotton Coveralls 

[Table continued on next page] 

sl\ 12e01800-3\table2.rev 

Paperwork. Labels, Etc. 

Receipt for Samples 
- Forms 
X Plain 3 X 5 White 

Labels 
X Label Tape (clear) 
X Federal Express 

Airbills 
X Sample Identification 

Labels 
X Chain of Custody Forms 
X U.S. EPA Region 5 Field 

Data Sheets 
X Custody Seals 
~ This Side Up Labels 
X UP Arrows 
~ U.S. EPA Do Not Tamper 

Labels 
X Environmental Lab 

Sample Labels 
X Inorganic Traffic 

Reports and Labels 
X Organic Traffic Reports 

and Labels 
X Well construction, abandonment 

forms 

Manuals/Reports 
~ Technical Work Plan Addendum 
X OAPP/SAP 
X Health and Safety 

Plan 
~ Letters of 

Introduction/ 
Credentials 

X Equipment Manuals 
X Standard Operating 

Procedures for 
Field 
Measurements 
OSHA Poster 



TABLE 2 (continued) 
REQUIRED EQUIPMENT 

Decontamination Equipment 

~ Plastic Buckets (5-gallon) 
~ Non-phosphate Cleanser (Llqulnox) 
~ Paper Towels 
~ Distilled/Deionized Water 
~ Methanol 
~ HPLC-Grade Water (Volatiles) 
~ Plastic Sheeting 
~ Decontamination Tubs 
~ Spray Bottles 
~ Scrub Brushes 
~ Drums, 55 gallon, decon. liq. storage 

sl\ 12e01~3\table2.rev 

Filter Equipment 

Filter flasks, cleaned 
- Rigid tubing, 
- Y-connect 

(and extra lengths) 
0.45-micron filters 
Fiber filters 
(prefilters) 

Flask funnels 
(millipore) 
with washers Intact 
Geotech 2.4L Filter 

- Hand pump 
- Disposable Nalgene 
- Filters 



TABLE3 

CLP SAMPLE SUMMARY 
STOUGHTON CITY LANDALL 

·. ·,·. _.: 

Note•: 

Groundwater 
(2 round• x 17 
welle) 

Municipal Well 
Weter 
(2 round• x 2 welle) 

pH 

Speclflo Conductance 

Temperature 

Weter Level• 

pH 

Specific Conductance 

Temperature 

THF, Dichlorodifluormethene 
(Non-etenderd Method•) ( 1) 

TCL Voletilee (1) 
(CLP protocol) 

TCL Semivoletilee (1) 
(CLP protocol) 

T AL Inorganic• 
(CLP protocol - total metele) 

Cyanide 

THF, Dichlorodifluoromethene 
INon-1tenderd Methods) 

TCL Volatiles (1) 
ICLP protocol) 

TCL SemivoletllH (1) 
(CLP protocol) 

T AL Inorganic• 
(CLP protocol • total metal•) 

Cyanide 

34 4 4 2 

34 4 4 4 

34 4 4 0 

34 4 4 0 

34 4 4 0 

4 0 0 0 

4 0 0 0 

4 0 0 0 

4 0 0 0 

4 0 0 0 

( 11 MS/MD enelyeee will be conducted et • frequency of one per 20 or fewer investigative eamplee for TCL organics. For the. volatile fraction, triple volume• 
will be collected et the location ■elected for MS/MSD enelyeee. Double volume• will need to be collected for MS/MSD analyse• In the aeml-volatile fraction. 

(2) Aeeumee four edditlonel monitoring wells. Indicated number of eemplee would lncreeae with additional new well•. 

el\ 12e01800-15\teble3.edd 

44 

4& 

42. 

42 

42 

4 

4 

4 

4 

4 



,. 

Concentredon Level 

Packaging level 

Pre111rvetlon 

Technical Holding Time 
(from collection to 

enelyai1) 

Required Semple Volume 

CONTAINER TYPE 

No. of Container• 
Needed · Exploratory 

Borings· 

No. of Containers 
Needed • Round 1 

No. of Containers 
Needed • Round 2 

low 

Low 

Add Nitric Acid to 
pH < 2, Cool to 

4°c 

180 days 

Container 
completely full 

1, 1 ·l Cubiteiner■ 

0 

24 

24 

SL\ 12E10800-6\tabla4.edd 

TABLE4 

SAMPLE PRESERVATIVES. CONTAINERS. AND HOLDING TIMES 
STOUGHTON LANDFILL 

Low Low low 

low Low Low 

Add 2 drops 1 :1 Add 2 drops 1 :1 HCI Store In dark. 
HCI Cool to 4°C Cool to 4°C 

Cool to 4°C 

14 days 14 days 7 days for 
extraction; 

40 days thereafter 

Container Container Container 
completely full completely full completely full 

NO HEADSPACE NO HEADSPACE 

2,80-oz. Amber 
4. 40-ml VOA vials 4. 40-ml VOA vials Glees with PTFE Cap 

0 100 0 

100 98 48 

100 96 48 

Low 

Low 

Add nitric acid to e final 
concentration of 0.5% 

(V M nitric acid end 
0.05% (WN) poteaeium 

dichrometa 

28 days 

Container 
completely full 

1, 1 ·l Cublteiner■ 

0 

24 

24 

Low 

Low 

Add NeOH to pH 
> 10. Cool ao 4•c 

14dey■ 

Container 
completely full 

1. 1 ·l Cublteine,. 

0 

24 

24 



Partv 

U.S. EPA 

WDNA 

City of Stoughton 

Jacobs Engineering: 

Susan Lorenz 

Lou Ehrhard 

Jeff Bale 

Bill Dytrych 

Drilling Company 

Laboratory 

sl\ 12e01aoo-1 \tables.rev 

Table 5 
Responsibilities of Key Project Personnel 

Stoughton Landfill 

Resoonsibilities 

Project oversight/review and approval 

Project oversight/review and approval 

Arrange access to off-site properties; transport or arrange for 
transport of liquid wastes off site to City of Stoughton POTW; 
site security 

Project management; EPA, WDNA, PAP liaison 

Field Team Leader; geologist; back-up project management; 
field oversight; sampling; data analysis and reporting; laboratory 
liaison 

Environmental Scientist; oversight and sampling support 

Geologist; oversight and sampling support 

Boring and monitoring well construction and abandonment; 
waste handling; boring and monitoring well purging and 
development; boring and monitoring well construction; 
soil/geologic logs; DNA forms completion; provide on-site 
decon and toilet facilities; project site security 

Provide sample containers and preservatives; laboratory 
analysis and data validation , 
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• Subcontract Analytical Services m : 

Site Activities 

• Mobillzation m· 
• Conduct Exploratory Borings D ~ ..n 'fr. !Ea 

• Install Monitoring Wells ~ z 2 21 • 
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GROUNDWATER MONITORING WELL REQUIREMENTS 

·-' NR lCl.01 Plarpoee· ··-······. • . .•. .• NR lCl.15 Drllllng methoda and Sulda 
NR lCl.03 Appllc:abllltJ NR 141.17 Dl,poaal and decontamlnatioa 

. NR lCl.05 Deanltlona NR 141.19 Borehole diameter 
NR lCl.055 Borehole p~ NR 141.21 Well development 
NR 141.06 Soil ~ NR lCl.23 Well and borehole comtruc-
NR 1'1.065 Well loc:attoa tion documentation 
NR 1'1.07 Well c:aa1na NR 1'1.25 Abandonment m1ulremtnta 
NR 1'1.09 WeU -- NR 141.27 Driven point welb 
NR 1'1.10 Tnmle pis- and -8na pro- NR 1'1.29 Temporary p-ound-ter -

cedure ltoring wella 
NR 141.11 P\lt« pecb NR lCUl Spedal ~ and a• 
NR 141.lS 8-llna nq~ta ceptloaa 

NR 141.01 Purpose. The purpose of this chapter is to establish mini
mum acceptable standards for the design, installation, construction, 
abandonment and documentation of groundwater monitoring wells. 
These rules are adopted under chs. 1«, 160 and '1Zl, Stata. 

HllterJ: Cr. Rep,w, January, 1990, No. 409, el. Z..1-90. 

NR 141.03 AppUc.ablllty. This chapter applies to all pe~ns installing 
groundwater monitoring wells for purposes regulated by the department 
under ch. 1«, 1'7 or 160, Stats., or in permits, plan approvals, licenses or 
~rders issued under those chapters. In addition, this chapter applies to 
all pe~ns installing groundwater monitoring wells in fulfillment of 
terms of a contract with the department. 

Note: Additional requlrementa collCfflling eoil testing and p-ound-t.er -pllq are lo
oted In otberebaptcnreRUlatlqwastewat.er and eolld and buardoua waate dlaposal,-cba. 
NR 110, 181, 206, 21S. 2h, 508. 612 and 550. · 

HlilltrJ: Cr. Repter, January, 1990, No. 409, el. Z-1-90. 

NR 141.05 Delnlllone. In thla chapter: 

(1) "Air rotary drilling" means a drilling method whereby the bore
hole ls advanced using a circular rotating action applied to a string of 
drilling rods which have a di.tl'med discharge bit attached to the bottom 
of the rods. Pres.,urized air is forced through the drilling rods and cools 
the drilling tools and removes the cuttings from the borehole. 

(2) "Annular space seal" means the following: 

(a) For wells constructed with filter packs, it is the material placed 
above the top of the filter pack or the filter pack seal up to the surface seal 
and between the well castng and the adjacent formation: or 

(b) For wells constructed into bedrock formations and without well 
screens, it is the material placed from the bottom of the enlarged bore
hole up to the surface seal, between the well casing and the adjacent 
formation. 

(3) "ASTM" means amerlcan society for testing and materials. 

(6) "Bedrock" means the solid rock underlying any lome aurficial ma
terial such as soil, alluvium or glaclal drift. &diock includes but Is not 
limited to limestone, dolomite, sandstone, shale and igneous and meta
morphic rock. 

~. Juuary, 1990, No. 409 
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(6) .. Bentonite" means a clay consisting of at least 859/e aodium 
montmorillonite. Bentonite ls available in the following foffl\S: 

(a) .. Bentonlte powder" means 200 mesh pure bentonite, without 
additives. 

(b) .. Bentonlte granules" means 8 mesh pure bentonite, without 
additives. 

(c) .. Bentonite pellets" means commercially manufactured tablets 
made by compres.,ing pure bentonite, without additives, into forms 
greater than¼• in size. 

(d) .. Bentonlte chlP.3" means commerclally processed angular fras
menta of pure bentomte, without additives. 

(7) .. Bentonite - cement grout" means a mixture with the ratio of 5 
pounds of bentonite with 94 pounds of Portland cement and 5 to 6 gal
lons of water from a known safe and uncontaminated source. 

(8) .. Bentonite - sand alurry" means a mixture with the ratio of 65 
pounds of bentonlte with 100 gallons of water from a known safe and 
uncontaminated source and 10-259/e sand by volume for a mud weight of 
12 pounds per gallon. 

(9) "Borehole" means a circular hole deeper than it is wide, con
structed in earth material for the purpose of either installing a well or 
obtaining geologic or groundwater related data. Boreholes are also re
fen-ed to a., drillholes. 

(10) .. Clay" meana an inorganic soil with low permeability character
istics and a plasticity index of 7 or more. 

( 11) ••eoarae sand" means a well sorted sand with a predominant grain 
size between 4.76mm and 2.0mm as established by the unified soil cwsl
llcatlon ayatem. 

(12) .. Concrete" means a slurry mixture with a ratio of 94 pounds of 
cement, equal volumes of dry sand and gravel and 5 to 6 gallons of water 
from a known safe and uncontaminated source. The ratio of sand and 
gravel to cement may not exceed 3 parts to one. 

(13) "Department" means the department of natural resoun:es. 

(1') .. Driven point well" means a well constructed by joining a drive 
point with lengths of pipe and driving the assembly into the ground with 
percus.,lon equipment or by band, without first removing material below 
the 10 foot depth. 

( 15) .. Filter pack" means the sand, gravel or both placed in direct con
tact with the well screen. 

(16) .. Filter pack aeal" means the sealing material placed in the 
annular space above the filter pack and below the annular space seal to 
prevent the migration of annular apace aealant into the filter pack. 

. (17) .. Fine sand" means a well sorted sand with a predominant grain 
me between .,2mm and .074mm, as establbhed by the unified soil clas.,i
llcation syatem. 
ResW-• .IUIIIU'f, 1990, No. 409 
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( 18) "Granular bentonite slurry" means a mixture of 30 pounds of un
treated bentonite powder added to 100 gallons of water from a known 
safe and uncontaminated source with 125 pounds of untreated bentonite 
granules mixed together with a Venturi-hopper mud mixer. 

(19) "Gravel" means an unconsolidated material with the predomi
nant grain size being between 76.2mm and 4.76mm, as establisMd by the 
uni.lied soil clas&fication system. 

(20) "Groundwater" means any waters of the state, as defined in a. 
144.01 (19), Stats., occurring in a saturated geologic formaton of rock or 
unconsolidated material. 

(21) "Groundwater monitoring well" means any cased excavation or 
opening into the ground made by digging, boring, drilling, driving, jet.
ting or other methods for the purpose of determining the physical, chemi
cal, biological or radiological properties of groundwater. Groundwater 
monitoring wells may be piezometers, water table ob:servation wells or 
both. 

(22) "Hollow stem auger drilling" means a drilling method where con
tinuous Oighting b welded to a hollow :stem pipe. The fiighting carries 
drill cutting, to the .surface as the Oighting is rotated and pushed down 
into the earth. 

(23) "Inside diameter" means the horizontal distance between the in
ner walls of a well casing, hollow stem auser or tremie pipe. 

(24) "Medium sand" means a well sorted sand with a predominant 
grain size between 2.0mm and .42mm, as establbhed by the unified soil 
classification system. 

(25) .. Montmorillonite" means a group of expanding lattice clay min
erals of the general formula: R.33AlzSi101o(OH)z· H20, where R means 
one or more cations of sodium, potassium, magnesium or calcium and 
where Al means aluminum, Si means silicon, 0 meana mygen and H 
meana hydrogen. 

(26) "Mud rotary drilling" means a drilling method whereby a bore
hole is advanced by using a circular rotating action applied to a string ot 
drilling rods which have a diffused discharge bit attached to the bottom 
of the string. A bentonite and water mud slurry is used to provide ~ 
hole stability, to cool the bit and to carry cuttinp to the ground surface. 

(27) "Neat cement grout" means a slurry mixture with a ration of 9' 
pounds of Portland cement mixed with 6 to 6 pllons of water from a 
known safe and uncontaminated source. 

(28) .. Percwaion drilling" means a drilling method using a cable tool 
drilling machine or a drilling method whereby the permanent or tempo
rary well casing is driven, or is set into a borehole and then driftlL 

(29) .. Permanent groundwater monitoring well" means any ground
water monitoring well in place for 60 ~ or longer. 

(30) "Piezometer" means a groundwater monitoring well, sealed be
low the water table, in.stalled for the specific pW"J)()l3e of determining ei
ther the elevation of the potentiometric :surf ace or the physical. chemi
cal, biological or radiological properties of groundwater at some point 
within the saturated zone or both. 
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(81) .. Potentlometrlc aurfaet" or "ptezometrlc aurfaet" means an lm
aglllarJ' surface repl"tlentlng the total head of ll"Oundwater and la the 
level to which water will rise in a well. 

(32) "Pai .. means pounds per square inch. 

(33) "'Purge" means an action that removes water from the well, com
monly accomplished by using a pump or bailer. 

(34) "'Rotu-f wash drilling .. means a drilling method whereby metal 
temporary ca.,mg is advanced into the borehole by driving. At selected 
intervals, the temporary casing ia cleaned out using rotary drilling tools 
by pumping clean water through the rod to flush out accumulated cut
ting,. This drilling method ia abo known as wash bore or wash down 
drilling. 

(35) "'Sand-cement grout" means a mixture of cement, sand and water 
in the proportion of 94 pounds of Portland cement, one cubic foot of dry 
sand and 6 to 6 gallons of water from a known safe and uncontaminated 
aowee. 

(36) "Sediment" means any aolid material dropping from suspension 
in water, including clay, silt, sand and gravel sized particles. 

(37) "Solid stem auger drilling" means a drilling method where contin
uous Oighting is welded onto a solid stem pipe. The Oighting carries drill 
cutting., to the surface as the Oigbting is rotated and pushed down into 
the earth. The borehole is created by a cutting bit located at the tip of the 
lead auger. 

(38) "Specific gravity" means the weight of a particular volume of sub
stance compared to the weight of an equal volume of water at a reference 
temperature. 

(39) ••Surge" means an action causing water to move rapidly in and 
out of the well acreen, thereby removing fine material from the surround
ing aquifer. 

(40) ''Temporary groundwater monitoring well .. means any ground
water monitoring well in place for less than 60 days. 

(41) "Top of bedrock" or "top of firm rock" means at least 10•1. of the 
drill cuttings being either: 

(a) Angular rock fragmenta. as in the cue of cryatalline rock; or 

(b) Rock fragment.a composed of individual graina or rock particles 
that are cemented together to form an aggregate as opposed to a single 
aediment particle. 

( 42) ''Tremie pipe" means a pipe or hose uaed to install well construc
tion materials in an annular space or a borehole. 

( 43) ••unconaolldated material" means that material found above firm 
bedrock. composed of single sediment particles. individual grains or rock 
fragments. Unconaolidated material includes but is not limited to clay, 
silt, aand, gravel, toes,, peat and organic aoiL 

( '4) '"Unified soil clas.,ification system" means the soil designation sys
tem baaed on the physical properties of the aoll developed from the air-
.R,sl,w, JUIUUJ, 1990, No. 409 
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field classification ayatem in 1952 and adopted by the American aodety 
for testing and materials in standard test method D2487-83. 

Note: A copy of thb publication ia anllable for inapectioo at I.he ollices ol lhe dc-putmat 
of natural raources, the aecretary ol at.ate and the rivisor ol atatutes and~ be obtalaed f« 
pel"30nal use from the American Society for Testins and Materia.b,. 1916 Race St....c. Ptau.. 
delphia. Penn,ylvania 19103. 

(45) "Water table .. means the surface of unconfined groundwater 
where the water pressure is equal to atmospheric pressure. 

(46) "Water table observation well" means any groundwater monitor
ing well, in which the screen or open borehole intel"3ects a water table 
"!hich is installed for the specific purp<>:ie of determining either the eleva: 
t1on of the water table or the physical, chemical, biological or radiologi
cal properties of groundwater at the water table or both. 

( 47) "Well .. means any borehole or other excavation or opening in the 
ground deeper than it is wide constructed for the purpo.,e of obtaining or 
monitoring groundwater. 

(48) "Well depth .. meaM the distance from the ground surface to the 
bottom of the well screen or to the bottom of the open hole when a well 
acreen is not used. 

(49) "Well volume .. means the volume of water contained in the well 
casing and the filter pack. 

Hiat.J: Cr. ftesbur, January, 1990, No. •09. el. 2-1-90. 

NR 141.055 Borehole prolection. If a borehole is left open, protective 
measures shall be taken to prevent the borehole from acting as a conduit 
for contamination or becoming a safety hazard. 

HlalorJ: Cr. Resister. January, 1990, No. •09, el. 2-1-90. 

NR 141.06 Soil leaaing. Specific soil sampling and testing procedures are 
specified in other chapters related to wastewater and aolid and hazardom 
waste disposal facilities. 

Nece: See cha. NR 110, 181. 206. 2U, 608, 1112 and 650, Wb. Adm. Cod&. 

Hr.t-,: Cr. Rep,ter. Jan11&17, 1990. No. •09. elf. 2-1-90. 

NR 141.065 Well location. (1) Monitoring wells installed where prior 
department approval is required shall be installed at the locations indi
cated on plans and specifications approved by the department prior to 
installation. 

(2). Followin~ i1!5tallation of the 'f!ells, an a.a--bullt plan map shall be 
submitted specifying the exact vertical and horizontal location of the 
wells. All monitoring well locations shall be reported to the department 
on a plan map drawn to a specific scale. The map shall indicate structure 
boundaries, property boundaries. any nearby surface waters and a north 
arrow. The plan shall s~ow the wells in relation to each other, to property 
and structure boundanes, and to a common reference point on a horizon
tal grid system. The origin of the Jrid system shall be located &C100rd.ing 
to latitude or longitude or accordmg to the state plane coordinate SY>' 
tem. The exact vertical location of the top of the well casing shall be 
referenced to the nearest benchmark for the national geodetic survey da
tum to an accuracy of 0.01 feet. This plan map shall ahow the exact loca
tion of the installed well on a horizontal grid sy3tem which is a.ccurat. to 

~. January, ltlO. No. 4ot 
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within one foot. Dlrectlon·of groundwater Oow shall be Indicated. In ad
dition, an 8.6-inch by 11-inch site map drawn to scale according to the 
horizontal grid system shall be submitted showing the location of wells 
and structures on the site. 

(3) The well casintp for wells constructed in a 0oodplain or 0oodway 
ahall terminate a minimum of 2 feet above the regional 0ood elevation for 
the well aite. 

HIICefr- Cr. Jtesl,lwr, January, 1990, No. •ot. d. Z.UI0. 

NR 141.07 WeU cuing. (1) SPECIPICATIONS. All permanent ground
water monitoring wells shall be constructed of new polyvinyl chloride 
(PVC) well casing materials except in situations where the rock, soil or 
groundwater may react with PVC, in which case an approval under 11. 
NR 141.31 for alternative materials shall be requested. All PVC casing 
materials shall meet national sanitation foundation standard 14 and 
ASTM D1785 specifications for any one of the following cell classifica
tions: 12454-B, 12454-C, 11443-B, 14333-D, 13233 or 15223-B. All casing 
shall have a minimum inside diameter of 1.9 inches. In unconsolidated 
geologic fonnations, aU wells less than or equal to 100 feet in depth shall 
be constructed of at least schedule 40 PVC casing and all wells greater 
than 100 feet in depth shall be constructed of at least schedule 80 PVC 
casing. All groundwater monitoring wells that penetrate greater than 2 
feet past the top of the bedrock shall be constructed of at least schedule 
80 PVC. Groundwater monitoring wells shaJl be installed with well cas,. 
ing no larger than a 4-inch inside diameter. 

(2) REP'ERENCE. The listed national sanitation foundation and ASTM 
references are available for inspection at the offices of the department of 
natural resources, the secretary of state and the revisor of statutes and 
may be obtained for personal use from the National Sanitation Founda
tion, 3476 Plymouth Road, P.O. Box 1468, Ann Arbor, Michigan 48106, 
and the American Society for Testing and Materials, 1916 Race Street, 
Philadelphia, Pennaylvania 19103. 

(3) AssEMBLY AND INST.A.LLATION. All casing couplings shall be con
structed of flUllh threaded joints. Solvent welded joints may not be used 
without prior written approval by the department. The casing shall be 
centered in the borehole. 

(') INSPECTION. Prior to use, the casings and couplings shall be in
spected for cuts, deformations, gouges, deep scratches, damaged ends 
and other imperfections. Any casing or coupling having such a defect 
may not be used. · 

HlililwJ: Cr. Jtesl,lwr, January, 1990, No. •09, elf. 2-1-90. 

NR 141.09 Well Screen. (1) SPECIPICATIONS. All permanent ground
water monitoring w:ell screens shall be constructed of material which is 
nonreactive with the constituents in soils and groundwater at the moni
toring location. The well screen may not be hand cut and may not be 
wrapped with filter cloth. The well screen slot size shall be sized to retain 
at least 60•t. of the grain size of the collapsed formation, based on a field 
sieve analysis, when collapsed formation is used as filter pack material or 
at least 90•t. of the grain size of the filter pack, based on a sieve analysis, 
if material other than collapsed formation ls used. Well screens on water 
table obaervatlon wells may not exceed 16 feet In length. Well screens on 
~.J1111UU1, 1990,No.,09 
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piezometers installed for the purpose of determining the elevation of the 
potentiometric surface may not exceed 6 feet in length. 

Note: Well acrftM for wells other than the water table obsenation wells and~ 
ldenti6ed above may yvy In migth. 

(2) AssEMBLY AND INST.A.LLATION. All well ~ns shaJl be perma
nently joined to the well casin!\,~f, Dush threaded joints. All joints aball 
be watertight. All well screens I be centered in the borehole. Monitor
ing wells installed in bedrock using an open borehole may be constructed 
without a well acreen. 
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Figure 1: 

Typical water table observation well and piezometer 
construction details. 
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NR 141.10 Tremie pipes and euling procedures. (1) MATERIALS. The 
tremie pipe used for the placement of sealant materials shall be one of the 
following materials: 

(a) Metal pipe, 

(b) Rubber-covered ho.,e reinforced with braided fiber or steel and 
rated for at least 300 psi, or 

(c) Thermoplastic pipe rated for at least 100 psi includina: 

1. Polyvinyl chloride (PVC) 

2. Chlorinated polyvinyl chloride (CPVC), 

3. Polyethylene (PE), 

4. Polybutylene (PB), and 

5. Acrylonitrite butadiene styrene (ABS). 

(2) PROCEDURES. This subsection describes department approved ae.al
ant placement methods when a tremie pipe is used. 

(a) The estimated and actual volume of sealing material used shall be 
calculated and reported to the department. 

(b) The sealant material shall be placed in one continuous operation in 
such a manner as to not disturb the integrity of the filter pack and aeal. 

(c) When a tremie pipe ls used, the bottom end shall be kept sub
merged in the sealant material throughout the aealing process. 

(d) The sealant material shall be brought up to the ground surface. 
The density of the sealant material Oowing from the annular space or 
borehole at the ground surface shall be the same as the density of the 
sealant material being placed. Any settling of the sealant material shall 
be topped off. 

(e) Tremie pipe - gravity. & depicted in Figure 2, aealing material 
may Oow by gravity through a funnel or hopper connected to a tremie 
pipe. The tremie pipe shall be lowered to the bottom of the annular space 
or borehole to be sealed and the sealing material placed from the bottom 
up. The end of the tremie pipe ahall be kept submerged in the grout w 
slurry at all times. 

(0 Tremle pipe- pumped. & depleted in Figure S, the 3eaJing material 
shall be placed by a pump through a tremle pipe into the annular :space or 
borehole. . 

Repw, JIUIIIU'J', 1990. No. '°9 
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Figure 2. 

Conductor (tremie) pipe~ gravity method 
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Figure 3. 

Conductor (tremie) pipe - pumped method 
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NR 141.11 Pllter paek1. All permanent groundwater monitoring wells 
lnatalled ln unconaolldated material and uaed for the collection of water 
quality samples shall be constructed with filter packs. Pennanent 
groundwater monitoring wells installed in bedrock may be constructed 
with filter packs. When used, the filter pack shall be the only material in 
contact with the well xreen. The estimated and actual volume of filter 
pack material used shall be calculated and reported to the department. 
All commercially prepared filter packs installed in permanent ground
water monitoring wells shall meet the ~uirements in sub. ( 1 ). All other 
filter pacb ahall meet the requirements m aub. (8). 

( 1) SPECIPJCATIONS. The filter pack shall be a well sorted, silica based 
sand or gravel. The sand or gravel uaed for filter pacb shall be hard and 
durable and ahall have an average specific gravity of not less than 2.60. 
The sand and gravel shall be visibly free of clay, duat and micaceoua and 
organic matter. Not more than 6o/e of the sand or gravel shall be soluble 
in a l0o/e hydrochloric acid solution. Thin, Oat or elongated pieces of 
gravel, the maximum dimension of which e:1ceeds 3 times the minimum 
dimension, may not constitute more than 21/e of the material by weight. 
The filter pack for wells installed in unconsolidated material shall be 
sized to retain at least 60% of the surrounding formation based on a sieve 
analysis. In bedrock, the filter pack shall be a medium or coarse sand or 
gravel. Crushed limestone, dolomite or any material containing clay or 
any other material that will adversely impact on the performance of the 
monitoring well may not be used as filter pack. 

(2) INSTALLATION. The filter pack shall extend from 6 inches beneath 
the well point to 2 feet above the top of the well screen. For water table 
observation wells constructed in areas where the depth to water table is 
less than 5 feet, the required filter pack height above the top of the well 
screen may be reduced to 6 inches to allow for the required amount of 
annular space sealant to be placed. To ensure that the filter pack is in
stalled evenly surrounding the well screen and casing over the proper 
depth interval, a tape measure, measumg rod or similar device shall be 
used to measure the height of the filter pack. The tape measure, measur
ing rod or similar device shall be carefully raised and lowered while the 
filter pack la being installed to identify bridging. If bridging occurs the 
filter pack material shall be tamped into place1 surrounding the well 
ecreen and easing, ualng a meaaunng rod or similar device. 

(3) CoLLAPSED PORIIATION. Collapsed formation may be Wied as filter 
pack material if the physical and chemical properties of the formation 
are consistent with the filter P84:k specifications stated in sub. ( 1) and if 
the collapsed formation will hmit the passage of formation fines into the 
well acreen. The grain size distribution of the collapsed formation shall 
be such that at least 60o/e of the formation will be retained by the well 
screen based on a field sieve analysis. If used as filter pack, the collapsed 
formation shall be visibly free of clay, dust and micaceous and organic 
mat~. Analysis of the colla~ formation for SJ?tcifiC gravity and parti
cle size shall be performed dunng well construction and shall be submit
ted to the de~artment to support its use as an acceptable filter pack. 
Following review of the submitted information, the department may re
~ulre new well construction if the collapsed formation analysis is not con
mtent with the filter pack specfflcatlons in sub. (1) and this subsection. 

HlaeerJ: Cr. Res!Nr. January, 1990. No. ,09. el. Z.1-90. 
Reatater. January, 1990, No. ,09 
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NR 141.13 Sealing reqalrementa. All materials and procedures u,ed in 
the installation of seals for permanent groundwater monitoring wells 
shall meet the requirements of this section. The calculated and actual 
volume of sealant material used for the filter pack seal and annular space 
seal shall be reported to the department. 

(1) FILTER PACK SEAL. (a) SpecijiGationa. All permanent groundwater 
monitoring wells installed with filter packs ahall be constructed with a 
filter pack seal. For all water table observation wells and piezometers. 
the filter pack seal shall extend 2 feet upward from the top of the filter 
pack and shall consist of 2 feet of clean fine sand. When bentonite-cemeot 
grout or neat cement grout is used as the annular apace sealant, 2 feet of 
bentonite shall be placed on top of the clean fine sand seal. Bentonite 
pellets shall be used for seals placed below the water table. Granular ben
tonite shall be Wied for aea1s placed above the water table. 

(b) I mlallalion. A tape measure, measuring rod or similar device shall 
be used to ensure that the filter pack aeal is installed over the proper 
depth interval. The tape measure, measuring rod or similar device shall 
be carefully raised and lowered while the filter pack seal material is being 
placed to indentify bridging. If bridging OCCW'3 the filter pack aeal mate
rial shall be tamped into place, surrounding the well casing, using a mea
suring rod or similar device. When a tremie pipe is used to place the filter 
pack seal the procedures of a. NR 141.10 (2) shall be followed. 

(2) ANNULAR SPACE SEAL. (a) Specification,. All permanent ground
water monitoring wells shall be installed with an aMular space seal de
signed to achieve a permeability of 1 x 10-1 centimeters per MC<>nd or 
less. For permanent groundwater monitoring wells constructed with 61-
ter packs, the annular space seal shall extend from the filter pack seal to 
the ground surface seal and shall be at least 2 feet in length. For monitor
ing wells constructed into bedrock formations and without well :,creens, 
the annular space seal shall extend from the bottom of the outer borehole 
to the ground surface seal and shall be at least 2 feet in length. Sealant 
materials may not contain additives. 

Neee: The department does not recommend the use ot neat ennmt sr-t ar _, mla
twain fractured ro,maUona becauae they may impact wat.er q..ality. 

1. Granular bentonite slurry may be used as an annular space aealant 
in any type of monitoring well. . 

2. Bentonite sand slurry may be uaed as an annular space aealant in 
any type of monitoring well. 

8. Bentonite pellets or granular bentonite ·may be med to aea1 the 
annular space under the following conditions: 

a. Granular bentonite may be used when there is no stand.ing water in 
the well above the filter pack aeal and the total well depth is less than 2S 
feet. 

b. Bentonite pellets may be Wied when the depth of standing water in 
the well is less than 30 feet and the total depth of the annular space aeal is 
less than 60 feet. 

4. If the well is constructed by circulating drilling mud containing no 
additives, the annular space may be sealed with bentonite slurry and 
cutting, if the mud weight is at least 12.0 pounds per gallon and the well 
is not constructed in contaminated material. 

~. Jan11a17. 1990. No. 409 
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6. Neat cement grout may be used as an annular space sealant only if 
achedule 80 PVC or stainles., steel well casing is used. 

6. Bentonite-cement grout may be used as an annular space sealant in 
any type of monitoring well in which a bentonite seal above the filter 
pack b.u been installed. 

(b) Installation. 1. When bentonite pellets or granules are used to seal 
the annular apace, they may either be poured freely down the borehole or 
added through a tremie pipe, l?rovidecl the apeci.lications of par. (a) are 
met. When a tre~ie pipe, provtded the specifications of par. (a) are met. 
When a tremle pipe IS used to place the annular apace sealant the proce
dura of a. NR 1'1.10 (2) shall be followed. 

2. When grouts or slurries are Wied to aea1 the annular space, the mate
rial may be poured freely down a tremie pipe or pumped down a borehole 
with the use of a tremie pipe, provided the specifications of par. (a) are 
met. For wells 100 feet in depth or greater the sealant material shall be 
pumped down the borehole with the use of a tremie pipe. When a tremie 
pipe is used to place the annular apace sealant the procedures of a. NR 
1'1.10 (2) shall be followed. 

3. When any slurry or grout is used, there shall be a 12-hour period 
between the time the aMular space seal is installed and the time the pro
tective cover pipe is installed. Any settling in the annular space seal shall 
be topped off before the protective cover pipe is installed. 

4. The top of the well caasing shall be covered with a protective cap. 

(3) GROUND SURFACE SEAL AND PROTECTIVE COVER PIPE. (a) Ground 
nr/ou ual. All permanent groundwater monitoring walls shall be con
atnlcted with a bentonite or concrete ground surface seal. The ground 
surface seal shall extend to a minimum of 60 inches below the land sur
face, and the top shall be sloped away from the well casing. If bentonite is 
used, the top of the surface seal shall terminate 12 inches below the land 
surface and ahaU be covered with top soil or native soil to prevent drying 
out. The ground surface seal shall be installed around the protective 
cover ~d may not be placed between the protective cover pipe and the 
well casing. If the monitoring well depth is such that both a minimum 2 
foot annular spac_e seal and a minimum 6 foot ground surface seal cannot 
both be placed, the ground surface seal may be shortened. 

N ... : Certain ac,lla an prone to rroet h•ve and the deputment d- no& ncommnd uae ol 
~ u a pound IW'face Nal In thme lituatlona. 

(b) ProUdiN cm,er pipe. The protective cover pipe shall consist of a 
metal casing at least 2 inches larger in diameter than the well casing with 
a locking cap. The protective cover shall extend from the bottom of the 
ground aur!~ seal to~ minimu~ of 2' inches above the ground surface. 
If the momtonng well JS located 1n a Ooodplain, the protective cover pipe 
ahall be wate~ight. There may be no more than, inches between the top 
of the w:ell casing and the top of the protective cover pipe. The protective 
cover pipe shall always extend above the top of the well casing. The de
partment may require additional protective devices, such as rings of 
brightly colored posts around the well, u neces.,ary. Weep holes or vents 
may be used in protective cover pipes. 

HINIJ: Cr. Repter, January, 1990, No. 409, el. Z.1-90. 
Resilw, JanUUJ, 1990, No. 409 
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NR 141.15 Drilling methods and luida. The drilling method ahall intro
duce the least possible amount of foreign material into the borehole, pro
duce the least possible disturbance to the formation and permit the 
proper construction and development of the required diameter well. 
Only air, water from a known safe source free or bacterial and chemical 
contamination or bentonite drilling muds, mixed with water from a 
known safe and uncontaminated source, may be used as drilling Ouida. 
The water used for drilling shall be stored in such a manner as to prevent 
contamination of the clean water. The department may require chemical 
analysis of the water used to produce drilling Ouida. Hammer drill lubri
cants, used with air rotary drill rigs. may not be used for installing 
groundwater monitoring wells. If air is used as a drilling 0uid, the air 
shall be filtered by a coalescing air filter. If water is used, the 30urce of the 
water ahall be reported. Drilling Ouid additives may not be used without 
prior written department approval. 

Hlal.-y: Cr. Resister, January, 1990, No. '°9, d. Z.1-90. 

NR 141.17 Diapoaal and decontamination. (1) All drill cuttings and 
fluids and surge and wash watel'3 from borehole and groundwater moni
toring well construction and development ahall be dispoeed of in a man
ner approved by the department. 

(2) All borehole and groundwater monitoring well construction and 
development equipment ahall be decontaminated by washing and triple 
rinsing or high pressure heat cleaning to prevent cross-contamination ol 
boreholes or groundwater monitoring wells. 

Hlatery: Cr. Resister, January, 1990, No. 409, elf. Z.1-90. 

NR 141.19 Borehole diameter. (1) BOREHOLES IN UNCONSOLIDATED C&
OLOCIC FORMATION. For all permanent groundwater monitoring wells in 
unconsolidated geologic formations. the borehole diameter ahall meet the 
following requirements: 

(a) If hollow stem augers are used, their inside working diameter ahall 
be at least 2% inches greater than the inside diameter of the permanent 
well casing. 

(b) If solid stem augers are Wied, their outside diameter ahall be at 
least '-.inches greater than the inside diameter of the permanent well 
casing. 

( c) If an air or mud rotary method is Wied, the borehole diameter shall 
be at least 4 inches greater than the inside diameter of the permanent 
well casing. If a temporary outer casing is used, the inside diameter of the 
temporary outer well casing ahall be at least , inches greater than the 
inside diameter of the permanent well casing. The temporary outer cu
ing ahall be pulled as the annular space is being sealed. 

(d) If percussion methods. including the rotary wash, wash down and 
wash bore methods. with a temporary outer casing are used, in uncomol
ida~ geologic formations, the inside diameter of the temporary outer 
casmg shall be at least , inches greater than the inside diameter of the 
permanent well casing. The temporary outer casing ahall be remoftd 
during the sealing of the annular apace. 

(2) BOREHOLES IN BEDROCK GEOLOGIC POIUlATIONS. For all permanent 
groundwater monitoring wells installed deeper than 2 feet past the top of 

ftesbter, January. 1990. No. 40I 
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the bedrock, the borehole diameter shall meet the following 
requirements: 

(a) If an air or mud rotary method ls used to construct the monitoring 
well, the requirementa of sub. (1) (c) ahall be followed. 

(b) If percussion methods are used to construct the monitoring well, 
the requirementa of sub. (1) (d) shall be followed. 

Hi.t-,: Cr. Jteslater. January, 1990. No. 409, d. Z.1-80. 

NR 141.21 Well de.elopmeat. All permanent groundwater monitoring 
wells ahall be developed according to the requlrementa of section. Wells 
sealed with grout or slurry ahall be developed after a minimum waiting 
period of 12 hours after installation ls comf leted and before the initial 
water quality samples are taken. The l(oal o well development is to p~ 
duce water free of sediment and all drill cuttings and drilling fluids. 

(ll WBLLB THAT CANNOT BE PURGED DRY. All permanent groundwater 
mon toring wells that cannot be purged dry shall be developed by the 
following procedure: 

(a) Alternately surge and purge the well for a minimum of 30 minutes. 
The surge and purge cycle shall consist of several minutes of surging fol
lowed by several minutes of purging to remove the material collecting in 
the bottom of the well. The surging shall move formation water in and 
out of the well screen. The surging shall move formation water in and out 
of the well screen. The surging shall be accomplished by using either a 
bailer or surge block or by pumping the well sufficiently to cause a 
drawdown and then allowing the well to recover and repeating the 
process. 

Neer. When a aarp block la uaecl, care ahould be taken to avoid drawtn1 the annular 1pace 
aal -terial Into the lllter pack or weU -n. 

(b) After the final surge and purge cycle is completed, the well shall be 
pumped or bailed until 10 well volumes of water are removed or until the 
well produces sediment free water. If sediment free water is not obtained 
any remaining sediment shall be removed from the bottom of the well. 
Well volume shall be calculated in the following manner: 

Va + V1 - well volume 

Va - volume of water in well casing 

Va - n D l I H a ft• 
2 

V 1 - volume of water in filter pack 

Va - N n H1(i 1 if ·t 
N - porosity of filter pack 

Da - inside diameter of well casing 

D1 • outside diameter of well casing 

D1 • diameter of borehole 
Re■later,Jan111111, 1990,No.409 
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H1 • height of water column 

H2 - length of filter pack or the height of the water column in water 
table observation wells. 

D, 

-..--
II, 

...,_CTP 

-0. 

~. Jan111111, 1990, No. 40I 
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(2l WELLS THAT CAN BE PURGED DRY. All permanent groundwater 
mon toring wells that can be purged dry shall be developed in a manner 
which limits agitation by slowly purging the well dry. Wells which can be 
purged dry may not be surged and no water inay be added to the well. 
The development procedure ls complete when 6 volumes of well water 
have been removed or when the well produces sediment free water. 

H--,: Hlatorr, Cr. Repter, January, 1990, No. Cot, elf. Z-1-90. 

NR 141.23 Well and borehole conatractlon documentation. (1) AU per
manent groundwater monitoring well construction shall be reported to 
the department, using forms and instructions provided by the depart
ment. within 60 daya after the well has been installed. The completed 
report ahall include the foUowing information: 

(a) Well location, 

(b) Well casing material and installation procedures, 

(c) Well acreen materials and installation procedures, 

(d) Filter pack materials and installation procedures, 

(e) Sealing materials and installation procedures, 

(f) Drilling methods and Ouida used for installation, 

(g) Borehole diameter, 

(h) Well development procedures, and 

(i) Any other information deemed necessary by the department. 

(2) All permanent groundwater monitoring wells installed after Febru
ary 1, 1990 shall be labeled with labels supplied by the department. 

(3) All borehole construction data ahall be reported to the department 
using forms and instructions supplied by the department within 60 days 
after construction. The completed report shall include the following 
data: the results of any soil tests done and a description of the soil struc
ture, soil color, mottling, moisture content, layering, jointing, lenses, 
fractures, organic matter and voids and any other information deemed 
n~ by the department. The constructor ahall report any decon
tamination procedures used between borehole installations. 

HilMIJ: Hlatorr, Cr. Realater, January, 1990, No. Cot, elf. Z-1-90. 

NR 141.25 Abandonment reqalrementa. The following requirements ap
ply to the abandonment of all boreholes greater than 10 feet deep or 
which inter,ect a water table and all groundwater monitoring wells. The 
department may require, by order or other appropriate means, that any 
borehole or monitoring well be abandoned. The department shall con
sider the following factors in determining whether a borehole or monitor
ing well should be abandoned: purJ)OISe, location, groundwater quality, 
age and condition of the well or borehole potential for groundwater con
tamination and well or borehole construction. 

(1) TIKELINES POR ABANDONMENT. (a) A borehole shall be abandoned 
within 8 working daya after its uae has been dbcontinued. 
R.tslaw, January, 1990, No. Cot 
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(b) Any permanent groundwater monitoring well no longer being uaed 
to gather information on geol~c or groundwater properties aha1l be 
abandoned within 60 daya after its use has been discontinued. 

(c) Any groundwater monitoring well found br the department to be 
acting as a conduit for groundwater contamination shall be abandoned 
within 16 working daya after written notification by the departmenL 

(d) Any groundwater monitoring well constructed after February 1, 
1990 not meeting the requirements of this chapter shall be abandoned 
and replaced with a monitoring well meeting the requirement:s of this 
chapter or any department approval granted under this chapter within 
60 daya after installation of the noncomplying well or 15 daya after writ
ten notification by the department that the well is noncomplying. 

(2) ABANDONMENT PROCEDURES. (a) Boreholu. Any borehole intenect
ing the water table or greater than 10 feet deep, who.,e w,e ha3 been dis
continued, shall be abandoned according to the requirement:s of par. (d). 

(b) Moniloring wella - impermeable annular space seou. A permanent 
groundwater monitoring well known to be constructed with an imperme
able annular space seal shall be abandoned according to the requirement:s 
of par. (d) after the protective cover pipe and ground surface seal have 
been removed and the well casing cut off at lea3t 4 feet below the ground 
surface. The well casing may be completely removed during abandon
ment by pulling the well casing, overdrilling around the casing and then 
pulling the well casing out of the ground or by drilling out the well c:a:sing 
completely. If the well casing is to be removed, the well shall be sealed as 
the casing is removed. 

(c) Monitoring wells• permeable annular space uou and toeU. in IOCIIU 
areas. A groundwater monitoring well not known to be constructed with 
an impermeable annular space seal or located in an existing or planned · 
future waste disposal or treatment area shall be abandoned by removing 
the protective cover pipe and the ground surface seal and then com
pletely removing the well casing. The well casing shall be pulled out ol 
the ground as the well ls filled according to the requirements of par. (d). 

( d) Sealing requirnnfflla. Boreholes and groundwater monitoring welb 
shall be abandoned by complete filling with neat cement grout, benton
ite<ement grout, sand-cement grout, concrete or bentonite-eand alurry. 
When a tremie pipe is used to place the sealing material, the procedures 
of s. NR Ul.10 (2) shall be followed. A tremle pipe shall be med to aban
don groundwater wells and boreholes greater than 30 feet in depth or 
with standing water. Groundwater monitoring wells and boreholes 
greater than 100 feet in depth shall be sealed with a tremie pipe-pumped 
method. Bentonite may be used as a sealing material without the me ol a 
tremie pipe under the following conditions: 

1. Granular bentonite may be used for boreholes and groundwater 
monitoring wells less than 25 feet deep and when there is no standing 
water above the filter pack eeal. 

2. Bentonite pellets may be used for boreholes and groundwater moni
toring wells less than 60 feet deep and the depth of standing water is._ 
than 30 feet. 



690-26 ...... WISCONSIN ADMINISTRATIVE CODE 

8. Bentonlte chips may be used for boreholes and groundwater moni
toring wells which are greater than , inches in diameter and les., than 250 
feet deep and the depth of standing water ls Jes., than 150 feet. 

(3) SEALANT SE'ITLEIIENT. Any settling of the sealant material shall be 
topped off. Sealing material may be terminated , feet below the ground 
surlace in agricultural areas to avoid interference with agricultural activ
ities. A native aoil plug shall be placed on top of the settled sealing mate
rial in such cases. 

(4) ABANDONMENT DOCUMENTATION. All borehole and permanent 
groundwater monitoring well abandonments shall be reported to the de
partment within 60 days of the abandonment on fonns supplied by the 
department. In addition to the information required on the form, the 
person performing the abandonment shall report any decontamination 
procedures used between borehole and well abandonments. 

HllulJ: Cr. Repater, .lanlllll'Y, 1990, No. 409, d. 2-1-90. 

NR 1'1.27 Drl•ea point wells. Driven point wells with galvanized steel 
drive pipes and contaminant compatible well screens may be used as per
manent groundwater monitoring wells if prior department approval is 
obtained. Written documentation shall be supplied to the department 
prior to installation indicating: 

(1) That the well ls to be used only for water table elevation measure
ments or to monitor for parameters for which the well casing and screen 
material will not interfere with the analytical results: 

(2) That the well will not provide a conduit for contaminants to enter 
the groundwater: and 

(3) That information on subsurface stratigraphy is not needed. In situ
ations where subsurface geologic information is needed, a separate bore
hole ahall be constructed to collect the required data. 

HiurJ: Cr. Resiater, Janlllll'Y, 1990, No. 409, el. 2-1-90. 

NR 141.29 TemporalJ groundwater monitoring wells. Temporary 
groundwater monitoring wells may be installed according to (es., strin
gent standards than specified for permanent groundwater monitoring 
wells. Any temporary monitoring well construction shall be approved by 
the department prior to its installation. All temporary monitoring wells 
shall be abandoned In accordance with a. NR 1'1.25 within 120 days 
after their installation. 

Hi.t.rr, Cr. Repter, .l111111111'Y, 1990, No. 409, el. 2-1-90. 

NR 141.31 Special circumstances and Hceptlons. (1) The department 
may require or approve more restrictive or alternative well material, as
aembly, installation, development or abandonment if the contaminant 
concentrations or geologic setting require alternative construction. Prior 
written approval is required before any alternative materials are used in 
monitoring well installation. 

(2) Exceptions to the requirements of this chapter may be approved by 
the department prior to installation or abandonment. An exception re
quest shall state the reasons why compliance with the rule requirements 
is Infeasible. The department may conditionally approve an exception by 
requiring materials or procedures which safeguard against contamina
tion and result In IJ'Oundwater monitoring well construction which b 
~-.IIIIIUlll'Y, 1990, No. 409 
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substantially equivalent to the requirements of this chapter. Failure to 
comply with the conditions of an exception voids the department'a ap
proval of the exception. 

Hla&erJ: Cr. Resiater, .l111111111'Y, 1990, No. 409. d. 2-1-90. 
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Sample Identification and legal chain-of-custody procedures to be followed for this field 

Investigation are described In the following sections. 

5.1 Sample Identification 

Each field sample wlll receive a discreet Identification number. Sample nomenclature wlll be as 

follows: 

"SL" - Stoughton landffll 
"EB" - Exploratory Boring 
"MW" - Monitoring Well 
"BK" - Background Well 
"MU" - Municipal Well 
·s• - Shallow groundwater sample 
"D" - Deep groundwater sample 
"B" - Bedrock groundwater sample 
"TB" - Trip Blank 
"DUP" - Duplicate 
"ER" - Equipment Rlnsate 
"MS" - Matrix Spike 
"MSD" - Matrix Spike Duplicate 

All samples wlll be Identified to Include the date and location of the sample. _Examples of typical 

sample nomenclature are as follows: 

Sample No. 

SL-MW1 S-0393 

SL-EB4-20 

Descriptton 

Groundwater sample obtained from MW1 S (shallow well of 
well cluster MW-1) In March, 1993 

Soil sample collected at a depth of 20 feet during drilling of 
exploratory boring EB4. 

5.2 Sample Custody Procedures 

It Is EPA and Region V policy to follow the EPA Region V sample custody or chain-of-custody 

protocols as described In "NEIC Policies and Procedures•, EPA-330/9-78DDI-R, Revised June 

l,985. This custody Is In three parts: field procedures, laboratory procedures, and final evidence 
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file procedures. Final evidence flies, Including all orlglnals of laboratory reports and purge flies, are 

maintained under document control In a secure area. 

A sample or evidence file Is under your custody If It: 

o Is In your possession; 

o Is In your view, after being In your possession; 

o Is In your possession and you place It In a secured location; or 

o Is In a designated secure area. 

s.2.1 Field Chain-of-Custody Procedures and Documentation 
The sample packaging and shipment procedures summarized below wlll Insure that the samples 

will arrive at the laboratory with the chain-of-custody Intact Field custody procedures are as 

follows: 

.(a) The field sampler Is personally responsible for the care and custody of the 
samples untU they are transferred or proper1y dispatched. As few people as 
possible should handle the samples. 

(b) All bottles wm be tagged with sample numbers and locations. CLP samples wUI be 
labeled with the appropriate Sample Management Office (SMO) number and 
stickers. 

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

(d) EPA wlll review all field activities to determine whether proper custody procedures 
were followed during the field work and decide If addltlonal samples are required. 

Examples of Chain-of-Custody forms to be utlllzed for CLP and subcontractor analytical services 

are provided In Attachments C and D, respectively. 

Field logbooks will provide the means of recording data collection activities performed. As such, 

entries wm be described In as much detail as possible so that persons going to the site could re

construct a particular situation without reliance on memory. 
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Field logbooks wlll be bound, field survey books or notebooks. logbooks wlll be assigned to field 

personnel, but wlll be stored In the document control center when not In use. Each logbook wlll be 

Identified by the project-specific document number. 

The title page of each logbook wlll contain the followlng: 

o Person to whom the logbook Is assigned; 
o Logbook number; 
o Project name; 
o Project start date, and 
o End date. 

Entries Into the logbook wlll contain a variety of Information. At. the beginning of each entry, the 

date, start time, weather, names of all sampling team members present, level of personal 

protection being used, and the signature of the person making the entry wUI be entered. The 

names of visitors to the site, field sampling or Investigation team personnel and the purpose of their 

visit wlll also be recorded In the field logbook. 

Measurements made and samples collected will be recorded. All entries wlll be made In Ink and no 

erasures wlll be made. If an Incorrect entry Is made, the Information wlll be crossed out with a 

slngle strike mark. Whenever a sample Is collected, or a measurement Is made, a detaRed 

description of the location of the station, which Includes compass and distance measurements, 

shall be recorded. The number of the photographs taken of the station, If any, wlll also be noted. 

All equipment used to make measurements will be Identified, along with the date of calibration. 

Samples wlll be collected following the sampling procedures described In the Technical Work Plan 

Addendum provided as Attachment A. The equipment used to collect samples wlll be noted, along 

with the time of sampling, sample description, depth at which the sample was collected, volume 

and number of containers. Sample Identification numbers wDI be assigned prior to sample 

collection. Fteld duplicate samples, which wm receive an entirely separate sample Identification 

number, wDI be noted under sample description. 

Transfer of custody and shipment procedures are as follows: 

(a) . Samples are accompanied by a property 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 rellnqulshlng and receMng 
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wlll sign, date, and note the time on the record. This record documents transfer of 
custody of samples from the sampler to another person, to a mobile laboratory, to 
the permanent laboratory, or to/from a secure storage area. 

(b) Samples wlll be properly packaged for shipment and dispatched to· the 
appropriate laboratory for analysis, with a separate signed custody record 
enclosed In each sample box or cooler. Shipping containers wlll be locked and 
secured with strapping tape and EPA custody seals for shipment to the laboratory. 
The preferred procedure Includes use of a custody seal attached to the front right 
and back left of the cooler. The custody seals are covered with clear plastic tape. 
The cooler Is strapped shut with strapping tape In at least two locations. 

(c) Whenever samples are co-located with a source or government agency, a 
separate Receipt for Samples Form Is prepared for those samples and marked to 
Indicate with whom the samples are being co-located. The person relinquishing 
the samples to the facility or agency should request the representatives signature 
acknowledging sample receipt. If the representative Is unavallable or refuses, this 
Is noted In the "Received By" space. 

(d) All shipments wlll be accompanied by the Chain-of-custody Record Identifying the 
contents. The orlglnal record and yellow copy wDI accompany the shipment, and 
the pink copy wlll be retained by the sampler. 

(e) If the samples are sent by common carrier, a blll of lading should be used. 
Receipts of bllls of lading wlll be retained as part of the permanent documentation. 
If sent by mall, the package will be registered with return receipt requested. 
Commercial carriers are not required to sign off on the custody form as long as 
the custody forms are sealed Inside the sample cooler and the custody seals 
remain Intact. 

s.2.2 Laboratory Chain-of-custody Procedures 
The chain-of-custody procedures for the CLP laboratory wlll be performed In accordance with the 

EPA SOWs for low level organics and lnorganlcs. The subcontractor laboratory wlll follow the 

chain-of-custody procedures specified by the EPA SOP for "The Determination of Volatne Organic 

Compounds In Water by Gas Chrornatography/PID/HECD" (EPA, 1988) and 55 FR 26986 (June 

29, 1990) for the analysis of non-standard volatile organic compounds and TCLP, respectively. 

The basic components for maintaining laboratory chain-of-custody (COC) are: 

o Samples must be relinquished Into the possession of an authorized laboratory 
staff member; or 

o Samples must be within the authorized staff member's line-of-sight; or 

o Samples must be locked In a secured storage area with restricted access. 
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Furthermore, any change of possession or custody must be documented on appropriate COC 

forms. This documentation must Include both the Initials of the Individual relinquishing the sample 

and those of the Individual receiving the sample, as well as the date of the custody transfer. 

Documentation regarding chain-of-custody procedures wlll be submitted with the CLP-type data 

package requested from the laboratory. 

s.2.3 Final Evidence File Custody Procedures 
The evidence file Includes all relevant records, such as, but not limited to CLP data and CLP 

custody documents, CRL validation reports, logs, field logbooks, photographs, Inspection and 

sampling reports, and data documentation and reviews. It wlll be compiled according to the 

protocols described In "NEIC Policies and Procedures", EPA-330/9-78DDI-R, revised June 1985. 

The EPA Region V CRL wlll maintain a portion of the evidence file, Including, all CLP data, CLP 

custody documents, and CRL data validation reports. This file wlll be held by CRL for three years 

after which It wlll be sent to the federal records center for archiving. The CPM wlll maintain the 

remainder of the file Including but not limited to, reports, field logbooks, photographs, 

correspondences, logs, and alrbllls during the project. The evidence file wm be document 

controlled Into Jacobs' TES X document control file and maintained In a secured, limited access 

area under the custody of the Jacobs TES X Document Control Officer. Upon the closure of the 

work assignment, the project document control file will be transferred to M&E's TES X document 

control system under custody of M&E's Document Control Officer. 
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This section describes procedures for maintaining ttie accuracy of all the Instruments and 

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

Instruments and equipment should be calibrated prior to each use or on a scheduled, periodic 

basis. 

8.1 Fleld Instruments/Equipment 

Instruments and equlpmen{ used to gather, generate, or measure environmental data wlll be 

calibrated with sufficient frequency and In such a manner that accuracy and reproducibility of 

results are consistent with the manufacturer's specifications. 

Equipment to be used doing the field sampling will be examined to certify that It Is In operating 

condition. This Includes checking the manufacturer's operating manual and the Instructions for 

each Instrument to ensure that all maintenance requirements are being observed. Field notes from 

previous sampling trips wlll be reviewed so that the notation on any prior equipment problem are 

not overlooked, and all necessary repairs to equipment have been carried out. A spare electrode 

wlll be sent with each pH meter to be used for field measurements. Two thermometers wlll be sent 

to sampling locations where measurement of temperature Is required, Including those locations 

where a specific conductance probe/thermometer Is required. 

Calibration of field Instruments Is governed by the specific Standard Operating Procedure (SOP) 

for the applicable field analysis method, and such procedures take precedence over the following 

general discussion. 

Calibration of field Instruments wlll be performed at the Intervals specified by the manufacturer or 

more frequendy as conditions dictate. Fleld Instruments wlll Include a pH meter, thermometer, 

specific conductivity /temperature meter, and possibly either a flame Ionization detector (FIO) or 

photolonlzatlon detector (PIO). In the event that an Internally calibrated field Instrument tans to 

meet calibration/checkout procedures, It wlll be returned to the manufacturer for service. 
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The pH meter will be calibrated with standard buffer solutions prior to a fleld trip. In the field, the 

meter wlll be calibrated dally with two buffers before use. Thereafter, the meter wlll be checked 

against the two buffer solutions as needed. Calibration procedures and frequency will be recorded 

In a field log book along with the lot numbers of the buffer. A general procedures for pH meter, 

specific conductivity meter and thermometer are described below: 

o Temperature of sample and buffer should be the same. 

o Connect pH electrode Into pH meter and tum on pH meter. 

o Set temperature setting based on the temperature of buffer; place electrode In first 
buffer solution. 

o After reading has stabilized, adjust "CALIB" knob to display correct value. 

o Repeat procedure for second buffer solution. 

o Place pH electrode In the sample and record the pH as displayed. 

o Remove pH electrode from sample and rinse off with distilled water. 

o The pH meter must be recalibrated every time It Is turned off and turned back on, 
or If It starts gMng erratic results. 

The calibrations performed, standard used, and sample pH values are to be recorded In the fleld 

notebook. Appropriate new batteries will be purchased and kept with the meters to facilitate · 

Immediate replacement In the field as necessary. 

6.1.2 Temperature Calibration 

Temperature measurements are carried out utilizing a thermometer. The thermometers must be 

Inspected before use to ensure there Is no mercury separation. The thermometers should be 

rechecked In the field before and after use to see If the readings are logical and the mercury Is still 

Intact The thermometers should be checked biannually for calibration, by Immersing them In a 

bath of known temperature unto equlllbrlum Is reached. They should be discarded If found to have 

more than 10% error. The reference thermometer used for the bath calibration should be NIST 

traceable. 
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The conductivity cells of the specific conductivity meter will be cleaned and checked against 

known conductivity standards before each field trip. In the field, the Instrument wlll be checked 

dally with NIST traceable standards. The calibration procedure Is described below. 

o Place the probe In conductivity calibration standard solution. 

o Set temperature knob for_ temperature of standard solution. 

o Turn to appropriate scale and set the Instrument for the value of calibration 
standard. 

o Rinse off the electrode with distilled water. 

o Measure the conductivity for distilled water to be used for a field blank, making 
sure temperature Is set correctly for temperature of solution to be tested. 

o If the conductivity of blank (distilled water) Is high, It must be discarded and a new 
blank sample procured. 

All readings and calibrations should be recorded In the field notebook. 

8.1.4 FID/PID Instruments 

The FID will be checked dally by use of the Internal calibration mechanism. The PIO will be 

calibrated dally with a gas of known concentration 0.e., calibration gas). 

8.2 Laboratory Instruments 

All laboratory calibration procedures will be performed by the CLP laboratory(les) In accordance 

with the CLP Statements of Work (SOWs) for CLP organic and Inorganic analyses. Analytical 

equipment used for· CLP organic analyses· will be maintained and calibrated according to 

procedures specified In CLP SOW the "Superfund Analytical Methods for Low Concentration Water 

Organics Analysis" (EPA, 199.1). Analytlcal equipment for CLP metals analyses will be maintained 

and calibrated In accordance with CLP SOW ILM01.0 (U.S. EPA, 1991). 

For samples to be analyzed by the subcontractor laboratory, calibration procedures described by 

55 FR 26986 (June 29, 1990) wlll be utilized for TCLP analyses and calibration for the analyses of 

low concentration volatile organics will be performed In accordance with -rhe Determination of 

Volatlle Organic Compounds In Water by Gas Chrornatography/PID/HECD" {EPA, 1988). 
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to the EJ~ 

SampOng of a monHorfng wen may be dMded Into three parta: 1) measurement of borehole 
volume -and water level, 2) evacuation of borehole wa1er, and 3) obtaining the aample. 
lnformaUon pertinent to sampling such as the wen designation, the Ume the pump Is turned on 
and off, the time of 881llpltng, and volume of water pumped wf1I be recorded In the ffeld 
notebook. Photographs should be taken of each sampltng location. 

1. 

2. 

If the wen to be sampled has a permanent pump and the weD 18 currently fn operation. 
(and has pumped long enough to evacuate a mlnlmum of 3 borehole volumes) conect 
a sample dlrectty from the discharge point Into the appropriate sample container. The 
sampllng procedure to be used Is as foOows: 

o Sample containers wlll be rinsed (except ¥e1len oollectfng samples for extractable 
organic compounds and pestlclde/PCBs) wfth sample wafer a minimum of three 
times to ensure that possible contamJnants In the sample bottle are removed 
u~lesa pre-preserved containers are~-

0 

0 

0 

0 

When aampttng for volatne organic compounds (VOAs) the 40 ml sample vlaJs 
wlD have no headspace. To avoid aeration. the glass aampler wDI be held at an 
angle so that the stream ct water flows dOYm the aldt. F1II the vlal untl It 
overflowa to enmlnate arr/ air bubbles and replace the teffoM!ned cap. A 
staJnJess steel cup may be used to ftD the vlal, I necessary. Two or ttvee vlaJa 
will be coneeted for each sample. 

Tum the vlaJ upside-down and tap It to check for aJr bubbles, If there are ltrf 
bubbles, refill the vlaJ and check for air bubbles again. Repeat this procedure 
d an acceptable aample II obtained. 

For other samples, such as Inorganic compounds « other organic compoundt, 
follow the descriptlonl of sample contaJnert and preservation methods described 
In Sedtonl 28.0 and 29.0. 

Peckage the sample according to standard procedures desal)ed In Sedlon 31.0. 

Put aamples on Ice and ship to appropriate anal'ftlcal laboratory using lhlpplng 
procedures described In Secaon 31.0. 

If the wel to be aarnpled has a dedicated Installed pwnp, but the wel Is not In operation 
at the 1lme of aampDng, • pre-sampllng water level meauement wll be taken, the pump 
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will be turned on and three borehole volumes wUI be evacuated. In addltfon, phyalcal 
parameters (pH, oooductMty, temperature) wm be monitored untll stable (11 O percent), 
If stabntzatlon 18 not reached within 30 mlnutet after the three borehole volume 
evacuation, then the wen wUI be sampled without stablttzatlon. Prlo, to turning the pump 
on. measure the water level. TM sampllng procedure to be used Is as fonows: 

o Take a water level measurement. The Sampnng Plan wfO specify the appllcablt 
method for a specfflc wea. 

o Calculate the borehole water volume for weD evacuation purposes (or use a 
previously prepared table or graph). 

o Tum on the pump, evacuate a minimum of three borehole volumes, and monitor 

0 

0 

0 

parameters for stabntzatJon as described above. 

eonect water sample In appropriate sample container from the discharge valve 
at the wellhead after evacuation and stabltlz.ation. 

Tum off the pump. 

Measure recovery waier levels as specffled In Sampling Plan: thla wm trif be 
Implemented at the flr8t aampllng event of that wel, and Ott/ If pumping tests 
have not occurred pr~ at that pa,tSeular weL 

If the wen to be sampled does not have &rr/ downhole equipment In It. a portable pump 
wm be used for wen evacuation of at least ttvee to ftve borehole volumes and 
parameters wll bl monitored for stabltlzatlon as described above. lhe aampDng 
procedure to be used Is as foftowl: 

o Calculate the wel watet volume. 

o Measure discharge rate from the p.rnp, using the appropriate method. and 
calculate the time required for ~ of three borehole volumel. 

o Collect water sample dtrectly from the pump dlsc:hatge tubing Into appropr1ate 
sample contalnerl. 

o Remove pump from weD and decontaminate the pump by ste~ 
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Measure r&COVery water levels as epecffled In the Sampang Plan. Recovery 
measurements wtU onJy be taken during the flrst aampnng event of a wea. 

Wells_ which do not have do'Mlhole pumping equipment or are not large enough for a 
submersible pump (or do not yield much water) wtn be sampled with a stafnless steel 
or tenon bafier, field conditions permtttfng. The baner has a tel'lon ball-valve check 
system which enables aampOng from a discrete depth within the wen. The sampling 
procedure to be used la as foffows: 

o Take a water level measurement prior to balling. The method for a specific wea 
wm be determined In the Sampnng P1an. 

o Attach the baDer to a nylon rope and raJst and lower by hand. Offferent ropes 
wlll be used for each wen so that there wm be no cross~tnatJon between 
wells •. All sample- coflectlon ballers wUI be decontamlnated prior to use and 
between wen ~pnngs uslng procedurea described In Section 26.0. 
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Bucket type baDert are tan narrow buckets equipped with a cfltd< valve on the bottom. Thll 
valve aJIOW8 water to enter from the bottom as the balJer Is lowered, then prevents Its release 
as the baller Is ralsed (see Flgure 25-2). Top fltnng ballers are also avallable and may be useful 
for wen purging but generally result In Increased sample turbulence and are not recommended 

r· for sample acquisition. 
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Thls device Is partlcularty useful when samples must be recovered from depths greater than 
the range (or capabtllty) of suction 11ft pumps, when volatf1e 8tr1pplng Is of concern. or when 
wen casing dlametera are too narrow to accept submerslble pumpt. It Is the method of choice 
for the co11edJon of aamptes which are susceptible to volatne component strfpplng or 
degradation due to the aeration assodated with most other recovery syatemt. Samplel can 
be recovered with a minimum of aeration If care ls taken to gradually lower the baJ1er untl It 
contacts the water awface and Is then anowec1 to sink as It fllla. Teflon II generally the best 
construction materlal but other materials (PVC, staJnless steel, etc.) are acceptable I compatfble 
with designated sample analysll. The prinwy dlsadvantages ot baJ1erl are their lmlled aample 
volume and lnabn1ty to collect discrete samples from a depth below the water IUl'face. 

Procedurea for UM 

1. Using clean, noncontamlnatln equipment. Le., an electronic level lndJcator (avoid 
lndJcatlng paste), determine the water level In the wel, then caJculate the 1luld volume 
In the casing. 

. 2. 

3. 

4. 

Purge a mJnlmum of three to Ive borehole YOlumel or untD discharge chatader1stlcl 
atablllze. See discussion on fleld measurements In Sectlonl 12.0, 13.0 and 14.0. 

Altach precleaned baDer to cable or lne for lowering. 

Lower baller alowty untD It contacts water aurfac:e. 

/,J',aN baller to alnk and Ill with a mJnlmum of surface dlstur1>anc». 

Slowt, raJ8e baller to surface. Do not allow baller lne to contact ground. 
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7. l1p baller to allow stow discharge from top to flow gently down the aide of the sample 
bottle with minimum entry turbulence. 

a. Repeat steps 2-8 as needed to acquire sufficient volume. 

9, Select sample bottles and preserve the sample, H necessary, according to the guldennes 
In Section 28.0. 

10. Check that a Teflon~ner Is present In cap H required. Secure the cap tfghtfy. 

11. Label the sample bottle with an appropriate tag. Be sure to complete the tag wtth an 
necessa,y Information. Record the lnfonnatJon In the field logbook and complete a1I 
chafn-of-<mtody documents. 

12. Thoroughly decontaminate the baner after each use according to specfflc laboratory 
Instructions, or the general guldennea In Section 26.0. In some cases, especially where 
trace analysts Is desired, It may be prudent to use a separate baller fOC' each wen. 



l 
I 

{ 

.. , 
I 

.·~ 
! 

SECTION 38.0 

VOL: Ill, SEC: 31 
DATE: 10/89 
EFFECTIVE: 12/89 
SUPERCEDES: 11/87 
PAOE 2 OF 4 

FIELD MEASUREMENT OF STATIC WATER LEVELS AND TOTAL DEPTH 
IN GROUNDWATER MONITORINO WELLS 

INTRODUCTION 

Static water level and total depth measurements In groundwater monHorfng wells enable the 
scientist or engineer to accurately determine the hydraunc gradient of a groundwater aquifer. 
The measurements are also useM guides that allow for monitoring of physical changes In an 
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EVALUATIONS 

Avallable Equipment 

There Is a variety of methods and devices available for recording static water levels and total 
depths In groundwater monttonng wens. 

These methods and devices range from completely manual to fully automated. The most 
commonly employed Instruments combine both manual and automatic features In an Instrument 
ruggedly bunt for field operation. This type of Instrument usually employs a battery powered 
probe assembly attached to a cable which Is lowered Into the wen casing. When the probe 
makes contact with the water awface an eleetr1cal Impulse Is transmitted In the cable to either 
a meter or sound amplffler housed In the body of the Instrument. The Instrument Is often 
equipped with a sensHMty adjustment switch that enables the operat« to discern between 
actual and false readings due to the presence of aallne, lrnmJsclble components on top of the 
groundwater. 

The primary consideration In aelectlon of the approprtate lnstnment lhould be the abltlty of 
the Instrument to withstand rugged treatment. 

Measurement Probleme 

The prlma,y problem encountered during measurement of static water level and total depth In 
groundwater monitoring wells Is property recording the measurement at a common reference 
point. ColM10f1 reference points are those points where the elevation Is known with respect 
to mean aea leveL · 
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When measuring etaUc water levels and total depths In groundwater monitoring wens, the 
measurement Is taken at the top of the wen casing which may be marked for Mure use. 

APPARATUS 

Water Level Measurement 

The fonowtng apparatus are needed for the field measurement of static water level: 

0 

0 

Water level lndlcator equipped wfth a probe assembly capable of detecting staUc water 
levels at undetermined depths; 

Sman (pocket) measuring tape capable of providing measurements to the 0.01 O Inch 
lncremenl 

Total Depth Measurement 

The fonowtng apparatus are needed for the measurement of total depth In groundwater 
monitoring wens: 

0 

0 

0 

Measuring tape of sufficient length to provide measurements to 0.01 O Inch at 
undetermined lengths, 

Teflon-coated stalnless steel nne to be used as a plumb ltne, 

Stalnless steel plumb for detecting bottom of groundwater monitoring wens. 

MEASUREMENT PROCEDURE 

Static Water Level 

Recommended measurement procedures are outllned below: 

o With the water level Indicator sensHMty switch set at Its fuU setting position, lower the 
probe untD It contacts the water surface as Indicated by audible alarm or dlaJ needle 
reaction. 

0 Raise the probe out of the water untJI the JndJcalor or alarm turns off. Repeat raising 
and towering probe by hand untD precise level Is obtained. 
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Record the Increment readlng at the designated reference point (for example, to adjacent 
ground surface, or to top of easing) to the nearest 0.1 O feet. 

FoDowfng measurement of static water level, tum meter to the off position to conseive 
battery IHe. 

Total Well Depth 

I 1 Recommended measurement procedures are outllned below: 
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Reel out the anticipated length of measuring tape on the ground surf ace. 

Attach stalnless steel plumb to a plumb Dne and lower Into wen untll the plumb 
encounters the base of the wea. 

Record the position of the plumb Df'.le at the designated reference point 

Remove plumb nne and plumb from well casing and place paraffel to the measuring 
tape. Record total depth of groundwater monHorlng weD at the posl6on where the 
measuring tape coincides with the measured ref ere nee point 

Decontaminate plumb and Une. 

QUALITY ASSURANCE 

The foffowfng fletd measurement reference Information must be recorded for quanty assurance 
documentation: 

0 

0 

Designated reference point 

Elevatlon of designated reference point. 
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2.05 WELL ING AND ANALYSIS 

All monitoring wel (locations MW-1 through MW-7) will be sampled tn the w4Rte, 
ef-¼99¼{2 ~J!\f.~r::.i~:::: :nz and again tn the spF4Rg l\l.ii@i of 1992 for a 11 TCL 
1norganics and organic and for the non-standard voes as tested for as part of 
the prev tous RI work. :., . .":::7iltlilti2ltiJ.f§J@m1S,EilZffi'.iH~il{mfiiffflfilll!t 
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