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STRAND

ASSOCIATES, INC.

ENGINEERS

910 West Wingra Drive
Madison, Wisconsin 53715
(608) 251-4843

January 2, 1992

Ms. Terese Van Donsel, Project Manager
MI/WI Section II

U.S. Environmental Protection Agency
230 S. Dearborn St.

Chicago, IL 60604

Re: Stoughton WI City Landfill Site
Workplan for Additional RI Work--Revision No. 1

Dear Ms. Van Donsel:

Enclosed for your review, as requested by your agency and the Wisconsin
Department of Natural Resources, are three copies of the subject workplan.
Revisions have been made in response to EPA’s comments received on December 4.
Note that Table 2.01-1 has been added, which lists field and laboratory analytes,
investigative samples, and QA/QC samples for the exploratory boring groundwater
sampling and analysis work. Other tables have been added regarding personnel
responsibilities and workschedule as the agencies have requested. Figures 2 and
3 have been replaced with our standard well details, as the previous figures
prepared by ENSR are not consistent with NR 141. New language is shown
highlighted and deleted language is shown with strike-out. Three additional
copies are being sent directly to Ms. Robin Schmidt of the Wisconsin Department
of Natural Resources.

We appreciate your comments on our draft Revision 1 which we discussed on
December 31, and which we have addressed herein. If you or your staff have any
questions concerning this revised workplan, do not hesitate to contact us.
Sincerely,

LANDFILL STEERING COMMITTEE:

040-921/mdd:hs

cc Ms. Robin Schmidt/DNR, w/(3) encls.
¢c  Mr. Robert Kardasz/City of Stoughton, w/(2) encls.
¢cc  Mr. Tim Wright/Jessup Group, w/encl.
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SECTION 1
INTRODUCTION

The U.S. Environmental Protection Agency (EPA) and the Wisconsin Department of
Natural Resources (DNR) have requested that the Stoughton City Landfill
potentially responsible parties (PRPs) perform additional work to better define
the extent of groundwater impacts to the west of the site. Although EPA and DNR
had indicated in correspondence to the PRPs that the additional work should also
include collection of more data on surface water and sediment quality to the east
of the site, discussions held during a meeting on October 18, 1991 with
representatives of EPA and DNR concluded that additional surface water and
sediment data is not necessary at this time, and that the additional work should
focus on the groundwater impacts west of the site. This was confirmed in a
letter dated October 24 from Mary Pat Tyson of EPA to Robert Kardasz of the City.

The objectives of the work presented herein are to descr1be the vertical and
horizontal extent of groundwater contamination # - 3 ¥

the site. Although all target compound list (TCL) 1norgan1cs and organics, as
well as non-standard volatile organic compounds (VOCs) previously tested for
during the remedial investigation (RI) work will be analyzed for in groundwater
samples to be collected, special emphasis will be given to the compound
tetrahydrofuran (THF). THF was found in levels of concern in samples from two
of the groundwater monitoring wells previously installed and monitored as part
of the RI work.

1.01 SCOPE OF WORK
Consistent with the above objectivé, the scope of work is as follows:

1. installation of a bedrock monitoring well at eiisting monitoring well
cluster MW-3, designated MW-3B (for bedrock well);

2. exp]oratory bor1ngs at the MW-3 cluster location and at Tocations

i st of the MW-3 location, with analysis of
at various depths and with completion of the
test borings within the bedrock, to provide information as to the vertical
and horizontal distribution of THF and potentially other VOCs in the
groundwater west of the site;

3. installation of a three-well cluster at a point downgradient of the MW-3
cluster (new well designation MW-7S, MW-7D and MW-7B), at the approximate

040-926/5TOTNPL/MOD: h5 /010292 , 1-1



western edge of the area of groundwater contamination, based on the
exploratory boring results;

4. two rounds of groundwater sampling from the existing and the new
monitoring wells (MW-1S, MW-1D, MW-2S, MW-2D, MW-3S, MW-3D, MW-3B, MW-4S,
MW-4D, MW-5S, MW-5D, MW-6S, MW-6D, MW-7S, MW-7D, MW-7B) :

5. a round of sampling of City of Stoughton public water supply wells No. 3
and No. 6 for THF to be conducted in the spring of 1992.

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

DNR  Wisconsin Department of Natural Resources

EPA  U.S. Environmental Protection Agency

ERM  Environmental Resource nt, Inc.

FSP  Field Sampling Plan {f %, ERM, 1988

ID internal diameter

MW groundwater monitoring well

NR141 Wisconsin Administrative Code governing the construction of groundwater
monitoring wells

PID photoionization detector

POTW publicly owned treatment works

ppm parts per million

QAPP Quality Assurance Project Plan §

RI remedial investigation

SAP  Sampling and Analysis Plan, ERM, 1988

TCL  target compound list

THF  tetrahydrofuran

VOCs volatile organic compounds

040-926/STOTNPL/MOD : hs /010292 1 - 2
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SECTION 2
METHODS AND PROCEDURES
Methods and procedures for the previous site investigation work are described in

ERM’s "Sampling and Analysis Plan" (SAP) (ERM, 1988). It is intended that the
additional work as described here1n.be completed i f with those

2.01 EXPLORATORY BORINGS

Exploratory borings will be given the numeric designation EB-1, EB-2, etc. Water
samples collected from the exploratory borings will be have a "WEB" prefix,
indicating a water sample collected from an exploratory boring, and a two or
three digit suffix designating the depth (in feet) below grade from which the
water sample was collected. WEB-1-30, for example, would represent a water
sample from EB-1 collected at a depth of 30 ft below grade.

For the exploratory borings, analysis of groundwater samples, duplicates and
blanks will be performed using EPA wastewater methods 601/602 for THF and other
identifiable VOCs. A "fast turn around" arrangement will be made with a local
qualified analytical laboratory to facilitate field decisions as to locations and
completed depths of exploratory borings. Alternratively;-en-site-testing-may be
performed- if- a- suitable- serw-ice for such -testing -is-identified-and-if-en-site
deteection-1imits-equivalent-te-laberatery-Jimits-can-be-aceemplished:

Exploratory borings will be constructed by air-rotary methods, with installation
of a drill casing advanced with the boring. A hollow drill string of sufficient
internal diameter (nominal 2 inch) for 1nsta11at1on of pump1ng and sampling
equipment will be used.

040-926/STOTNPL/MOD :hs /010292 2 - 1



table. Groundwater samples in unconsolidated material will be collected as
follows:

. flush hole using air-1ift to remove cuttings and debris from
drilling;

. insert decontaminated stainless steel sample pipe with well screen
and point to depth of hole;

. withdraw drill casing and drill assembly sufficiently to allow the
unconsolidated material to collapse around the well point and
screen; ’

-

. purge well by pumping or bailing; and

. collect groundwater sample using decontaminated stainless steel or
teflon bailer.

s the-drilling- equipment- employed does not allow
insertion of the sampling pipe past the drill bit, sampling in unconsolidated
‘zones will be as follows:

. flush hole using air-1lift to remove cuttings and debris from
drilling;

. purge hole by pumping or bailing; and

. collect groundwater sample using decontaminated stainless steel or
teflon bailer, having integral screen section.

In bedrock, groundwater samples will be collected as follows:

. set drill casing in top of bedrock;

. drill to desired depfh in bedrock, leaving open hole;

. flush hole using air-lift to remove cuttings and debris from
drilling;

« - remove drill assembly;

. ;;g]ate sample zone with double packer assembly (e.g. Tigre-Tierra);

. purge and sample using decontaminated submersible pump.

040-526/STOTHPL/¥OD: hs /010282 ‘ 2-2
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5 w11] be collected in VOC vials in the f1e1d and
kept on ice unt11 delivery to the 1aboratory
e employed i

The above procedure will be employed at a minimum to a 20 ft depth into the
bedrock for each exploratory boring, or to a depth where no detectable THF is
observed.

Should field observations and VOC/THF methods 601/602 analyses indicate that

interval, either to reduce unnecessary expense or to obtain more usefu]
1nformat1on,‘ riate adjustments w111 be made fo]]ow1ng
€OREUrFenEe @ 31

During construction of the exploratory borings, geologic classification will be
accomp]1shed in the field, at approximately ten foot intervals, on the basis of

High pressure water and steam cleaning of dr1111ng equipment will be performed
between construction of exploratory borings, in accordance with NR 141.17(2).
Sampling equipment will be cleaned # :
& between collection of groundwat
ified in the Field Sampling Plan (FSP)

?%8§§RM -North Central, Sampling and Analysis Plan, Part I-Field Sampling P]an,

040-926/STOTNPL/MDD : hs /010292 2 - 3



Figure 1 shows the hypothetical location of the exploratory borings. Initially,
it is proposed that the indicated exploratory borings be constructed. EB-1 would
provide information as to the depth of THF contamination at the MW-3 location,
which is the location where groundwater THF values were found to be the highest
during the RI. - Data from EB-2 through EB-5 would indicate if contamination
(horizontal or vertical) has extended to the distance of the exploratory boring.
If not, one or two additional exploratory borings would be constructed to the
east for the purpose of identifying gradients in groundwater THF concentrations.

040-926/STOTHPL/MOD: hs /010292 2-4



It is intended that EB-1, EB-2-and EB-3
proposed location of EB-2-and EB-3
from MW-4-and MW-3 to the most proxim

5 be constructed initially. The
approx1mate1y in the d1rect1on

Depend1ng
1

tions may require adjustment, 9y

Upon completion, and coll
boreholes will be abar

accordance with NR 141.25 {
2.02 GROUNDWATER MONITORING WELLS

A total of four additional monitoring wells are proposed to be installed, unless
the extent of contamination dictates that additional wells are needed. One,of
the wells (MW-3B) will be located at the MW-3 monitoring well cluster. This well
will extend into the Cambrian sandstone bedrock in order to assess potential
contamination at that depth. The remaining three wells will be designated as the

MW-7 monitoring well cl

4
Attached Figures 2 and 3 show well construction details.

A.  Glacial Drift Wells

MW-7S w11] be a shallow water table well screened to intersect the water table.
at approximately 70 to 80 ft be]ow

040-926/STOTNPL/MDD :hs /010282 2 - 5
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Monitoring wells MW-7S and MW-7D will be installed using nominal 6 inch ID hollow
stem augers. Air-rotary or mud-rotary methods may be required for MW-7D should
construction not be practical by the hollow stem auger method.

For MW-7D, soils will be sampled cont1nuous]y to the depth of the water table,
and every five to ten feet below the water table, using split-spoon sampling in
accordance. with the FSP

For MW-7S and MW-7D, a soil sample will be obtained from the selected screen
interval depth for analysis for particle size distribution (ASTM Method D422).

Well construction will be as for the previous wells, as spec1f1ed in the FSP
i , using Type 304 stainless steel riser and screen

er material may be used in MW-7D
(further -than-10-ft above the sereen ¥ €. Two feet of fine sand will be
installed above the filter pack, cons1stent with Wisconsin’Administrative Code
NR 141.

B. Bedrock Wells

MW-3B and MW-7B will be bedrock wells constructed in the upper 20 feet of
competent bedrock (about 200 to 250 ft below grade), unless the exploratory
‘boring data indicate that a deeper setting is warranted.

It is anticipated that eable-teel; mud f£liifd-rotary or air-rotary methods will
be employed for the construction of these wells. A nominal 8 inch casing will
be advanced. If a potential confining layer is encountered, a nominal 6 inch
casing will be installed within the 8 inch casing and firmly seated in the
bedrock. The remaining bedrock will be drilled to a suitable depth to allow
installation of the screen materials. Finished well construction will conform
with NR 141. Riser and screen materials will be Type 304 stainless steel. Mild
stee] may be used for riser pipe beyend-10-feet: above the sereen ¥ &,

Beginning at the ending depth of MW-3D or MW-7D, as appropriate, soils and

bedrock will-be logged at approximately %5
characterization of cuttings. Cuttings will
fgzgntervals by means of a PID. !

10 ft intervals by field
e field screened at about 10

040-926/STOTNPL/MDD: hs /010292 2 - 6



C. Decontamination Procedures

High pressure hot water and steam cleaning will be performed on all drilling
equipment between cons d 11

D. Monitoring Well Development

Following 1nsta11at1on wells will be developed a minimum of 24 hours after their
construction using ba11ers or pumps in accordance with the requirements of NR

2.03 HEALTH AND SAFETY

A1l field activities will be performed in accordance with a--s-ite--and- werk-
speeafae hea¥H+ nd - safet

040-926/STOTNPL /MDD :hs /010252 2 - 7



2.04 RESIDUALS MANAGEMENT

Cuttings will be field screened using a Pl

Cuttings having a reading below 10 ppm will be wasted on-site. Cuttings having
a PID measurement above 10 ppm will be containerized for ultimate disposal.

040-926/STOTNPL /MDD :hs /010292 2 - 8
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2.05 WELL SAMPLING AND ANALYSIS

A1l monitori
ef-1991/2 ¢
inorganics and organics, and for the non-standard VOCs as tested for as part of
the previous RI work. §$& 5 5

040-926/STOTNPL/MDD: hs /010292 2 - l 2 .
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City of Stoughton municipal wells No. 3 and 6 will be sampled in the garly

of 1992, with analysis for THF. If THF is detected in either of the wells, that
well wi]] be resampled with analysis for all TCL inorganics and organics and non-
standard VOCs previously tested for as part of the RI.

2.06 SURVEY CONTROL

The location and ground surface elevation for borings and monitoring wells will
be established by survey methods in accordance with the QAPP £SF.  Monitoring

QTHé;fdﬂ]owing reports and data presentations are planned:

. during drilling of the exploratory borings, the EPA and DNR project
managers will be advised of progress and results of the work, and

will be consulted relative to the Jlocations of additional
exploratory borings :

s upon completion of the exploratory boring program, the EPA and DNR
project managers will be consulted relative to the location pro osed
for the MW-7 cluster

040-926/STOTNPL /MDD : hs /010292 . 2 - 1 3



within 60 days of completion of the exploratory boring and
monitoring well construction work, a construction report will be
submitted to the EPA and DNR,
including:

- mapping and elevations of borings and monitoring wells,

- boring and monitoring well geo1ogié logs,

- particle size distribution data {ASTM ¥
MW-7S and MW-7D for the soil at the well screen depth,

- results of field hydraulic conductivity (slug) tests,

- PID data and groundwater analysis data (THF and VOCs
using wastewater methods 601/602),

- a written description of methods employed and
significant observations made, and

- well deve]opment procedures and documentation;

dat1on of analytical results from the

report of data and validation results will be submitted; and

following comp]et1on and va11dat10n of analytical results from the

and-sampling- ef-C}ty-we
results will be submitted.

040-926/STUTNPL /MDD : hs /010282 2 - 1 4
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STRAND SUAIAU Y e

AC. e T T A
ASSOCIATES. INC. WAS, L Fm.-/« LI

ENGINEERS

910 West Wingra Drive
Madison, Wisconsin 53715
(608) 251-4843

January 7, 1992

Ms. Terese Van Donsel

Project Manager

MI/WI Section II

U.S. Environmental Protection Agency
230 South Dearborn Street

Chicago, Illinois 60604

Re: Stoughton, Wisconsin City Landfill
Additional RI Work Workplan Figures )

Dear Ms. Van Donsel: T e

-y

Enclosed please find three copies of Figures 1, 2 (2A and 2B) and 3 for incllfsfaﬁ i.n:,ghe~ g
"Workplan for Additional RI Work - Revision 1" which was transmitted on January.2,
1992. These figures should be inserted after Table 2.09-1 and just before Appendix-A.

We apologize that these did not arrive with the rest of the work plan. If you have any
questions, please call.

Sincerely,
FOR THE STOUGHTON CITY LANDFILL STEERING COMMITTEE
JW Cdx/év“/\
Jane M. Carlson
cc: Vﬁs Robin Schmidt, DNR w/(3) encl.
Mr. Robert Kardasz, City of Stoughton, w/(2) encl.
Mr. Tim Wright/Jessup Group, w/encl.
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o A reference point will be established on the
piezometer from which water 1level
measurements will be taken. The reference
point elevation will be established by a
survey taken with respect to US Datum mean
sea level elevation to an accuracy of 0.01
feet. '

Vertical staff gages will consist of commercially available,
porcelain-enameled iron sections. These sections will be fixed
to a backing board which will be securely seated into the
underlying material. A reference point will be established on
the gage and surveyed with respect to US Datum.

6.4 Soil Sampling

Soil above the water table in the shallow monitoring well boring
will be logged using the Unffie

Sample retrieval will be enhanced by fitting a spring retainer to
the split spoon sampler. The sampler will be capable of
obtaining a minimum sample of two feet in length. The Standard
Penetration Test (SPT) blow counts will be recorded for each six-
inch interwval, and the "n" count will be the sum of the blows for
the second and third intervals. Samples will be logged prior to
being removed from the sampler. Composite soil samples will be
removed from the soil sampler in two foot intervals and placed in
both headspace and sampling jars. Headspace jars will consist of
clean, one-pint or one-quart Mason jars. These jars will be
filled about 1/4 full, sealed, shaken and allowed to equilibrate



water sampling, and field hydraulic conductivity testing.
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) minutes, at which time the concentration of

for approximately |
organic vapors in the headspace above the so0il sample will. be
measured using an HNu photoionization meter. The sampling jars
will be filled prior to placement of the soil in the headspace
jar. The two-foot composite soil sample above the water table,
exhibiting the highest concentration of organic wvapor above
background will be selected for 1laboratory analysis of TCL
compounds.

One replicate sample will be collected as part of the soil
investigation. Background samples will be collected at two

sampling intervals above the water table off the site

between each boring and split spoon samplers

will be Similariy treated between each sample.

6.5 Ground Water Monitoring

This section details standard procedures and includes the design

and installation of six, two-well monitoring clusters, ground




~drilling procedures for the deeper wells will be modified
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6.5.1 Monitoring Well Design and Installation

Two wells will be installed at each of the antic1pated six

One well will be installed in the water table and the other will
be completed at a depth of approximately 70 to 80 feet below
ground surface. The shallow well will be screened in the upper
10 feet of the saturated zone, with the top of the screen
Be : f ibove the water table. The deep
well will also have a screened interval of 10 feet. 1If during

the drilling program a potential aquitard/aquiclude is 1located,

, on \1ing. { v eusie)bled to prevent
possible interaction between separate aquifers. In that

instance, the deeper well will Dbe finished in the uppermost
portion of the 1lower aquifer. The details of a typical
monitoring well cluster are shown schematically in Figure 6-2.

Monitoring wells will be constructed to comply with applicable
federal, state, and local regulations concerning ground water
monitoring of hazardous waste management sites.

The following procedures will be used to install the monitoring
well clusters:

o] Wells will be advanced using a nominal six-
inch I.D. hollow stem auger
E | to total depth.
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Soil above the water table in the shallow
water table wells will be logged 1 e
USES] and sampled with a two-inch diameter
split spoon sampler as discussed in Section

6.2. Split spoon samples of the soil below
the water table in the shallow, water table
well and in the deeper monitoring well will
be taken and logged every five feet.

Alsingle soil sample will be collected from
the screened interval portion of each
monitoring well installed at the site by
using the split spoon sampler with a spring
retainer attachment. This sample will be
analyzed for particle size distribution using
ASTM Method D 422.

In the event that a potential confining layer
is encountered during monitor well drilling,
an undisturbed sample will be taken for
laboratory measurement of hydraulic

conductivity using a falling head

constructed with two-inch I.D. flush joiﬁt,
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i 10 (0.010 inch) manufactured
slot openings. The well screen will be ten

feet in 1length, and a S
will be fitted into the bottom of the screen
before installation. The well screen and

riser will be installed in the boring prior
to removal of the augers.

The annular space around the screen will be
backfilled with washed, rounded, well
sand to two feet above the top of the

screen. The sand will be free of silt and of
an appropriate size for the well screen slot
opening.

A minimum of two feet of compressed bentonite
pellets will be placed above the sand pack to
seal the annular space around the casing.
&b the able
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(o) The remaining space above the bentonite éeal
will be filled with a cement-bentonite grout
placed with a tremie pipe. The grout seal
shall be prepared of an approximate mixture
of one bag of Portland cement, five pounds of

bentonite powder, and ten gallons of water.

o The 1 riser pipes will be fitted with a
vented cap.

o A four-inch diameter protective steel casing
with hinged 1locking steel cover will be
cemented in place to a depth of 2.5 feet
below the ground surface. The cement will be
sloped away from the casing to promote
drainage away from the well.

(o) All equipment used in construction of the
well will be decontaminated prior to
initiation of well construction. Drilling

o insed with

detergent followed by

each boring.

Following installation, monitoring wells will be developed no
sooner than 24 hours following the grouting of the wells. Each
well will be developed by surging and pumping until at 1least
three well volumes have been removed and consistent values of pH,
conductivity and temperature have been obtained. Equipment used

in well development may include surge blocks, bailers, or pumps.
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6.5.2 Ground Water Sampling

One round of ground water samples will be collected from eacH

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

6.5.2.1 Water Level Measurement
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6.5.2.4 Sample Withdrawal

During sample_withdrawal, special care will be taken to avoid
physically altering or chemically contaminating samples.
Sampling will be performed with bottom £filling Teflon bailers.
Ground water pH, specific conductance, and temperature will be
determined in the field on secured samples and field filtration

33

-

parameters.

andi cyvan analysi e preserved '‘as sted ab

: One (1) replicate sample will be obtained for every ten
(10) ground water samples collected.

6.5.3 Hydraulic Conductivity Testing

Field &

initial ground water sampling in order to estimate the hydraulic

Srade g

tests will be conducted following well development and

conductivity of the water bearing strata. The

fist et ] E s

1. The pretest static water level in the well
will be measured.

l will be performed for
=
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A pressure transducer will be inserted below
the static water level, sufficiently deep to
avoid contact with the slug3upon insertion.

Water level readings will be taken with the
pressure transducer at the following time
intervals: 0.2 seconds from 0 to 2 seconds,

1 second from 2 to 20 seconds, 5 seconds from
20 to 120 seconds, 0.5 minutes from 2 to 10

minutes, and 2 minutes from 10 to 100
minutes.

Results will be plotted in the field to
determine if the data are sufficient and
reliable to enable computation of hydraulic
conductivity.
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6.6 Private Water Well Sampling

A survey of ground water utilization in the vicinity of the
Stoughton City Landfill site will be conducted during Task 1 of
the RI. Area grbund wéter flow patterns and private well
construction details will be evaluated to select suitable private

wells to be sampled, i1f necessary.

The following procedures will be used to obtain samples from

private wells:

from an outdoor spigot.

o Water will be allowed to run through the tap
for fifteen minutes to purge the water
distribution system.

o Samples will be collected directly in the

appropriate sample containers.

o Samples will be preserved according to
procedures outlined in Section 7.0

PR

lexceptio
Filtere

' o) If possible, the sample will be collected
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o An additional sample will be collected to
obtain field readings for pH, specific

conductance, and temperature.

o One (1) replicate and one (1) blank sample
will be 'collected during the private water
well sampling program. '

6.7 Air Sampling

The potential release of contaminants to the air at the Stoughton
City Landfill site will be monitored as part of the RI by

employing representative, gaseous air sampling to detect volatile

used to effectlvely locate two upw1nd and three
downwind sampling locations. If shifts in wind direction occur,

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

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

Upon removal of any organic contaminants from the charcoal tubes,

the extract will be analyzed for target and analyzable VOCs as
described in Appendix A of the QAPP.
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7.0 SAMPLE HANDLING AND ANALYSIS

The required sample containers, preservation methods, maximum
holding times, and filling instructions for each sample type are
summarized on Table 7-1. Notations of which laboratory will be
performing the analysis of the collected samples are also
indicated on Table 7-1. Sample bottles, provided by CompuChem
Laboratories, will be prepared using procedures required by the
Contract Laboratory Program (CLP). Sample bottles, provided by
Pace Laboratories, for the analysis of tetrahydrofuran,
trichlorofluoromethane, and dichlorodifluoromethane will be
prepared using procedures appropriate for the analyzation of
these parameters using nonstandard methods. Sample containers
for soil gas and air sampling are commercially available
cartridges containing activated carbon. Table 7-1 also lists
handling procedures appropriate for these samples. Detailed
information concerning the sample preservation and custody
procedures are contained in the accompanying'documents: Quality

Assurance Project Plan and Data Management Plan.

Waste generated on site will be properly handled and disposed of

to prevent contamination of clean areas and to comply with

existing regulations | 2 npendium)! If soil

encountered during borehole drilling is suspected to be hazardous
because of abnormal discoloration, odor or air monitoring levels,
the. soil cuttings will be containerized in a new, unused drum.
Similarly, materials generated during decontamination procedures,

including washwater and soil materials, will be disposed in



’

TABLE 7-1

SANPLE CONTAINER AND PRESERVATION REQUIREMENTS

Naximum
: Holding
Soil Gas_Parameters(1) Container Preservation Time Filling Instructions
Target and Analyzable Activated Carbon tool 4% Cap cartridge ends
Volatile Organics Cartridge
Ground Water/Surface Water
Parameters(2)
TCL Volatile Organics 2 x 40 ml Glass Vials cool 4°C 14 days Zero headspace, no air bubbles
with Teflon-lined septum
TCL Base Neutral Organics 3 x 1 liter amber glass cool 4°C : : 7 days Fill to neck of bottle
and Acid Extractable bottles with Teflon-lined
Organics cap
PCBs/Pesticides 2 x 1 liter amber glass Cool 4°C 7 days Fill to neck of bottle
bottles with Teflon-lined
cap
TCL Metals (3) 2 x 500 ml Polyethylene 0.45 u Filtration 6 months Fill to neck of bottle
bottle (Ground Water Only)
HNg3 to pH<2
cool 4°
Cyanides 1 x 1 liter glass bottle NaOH to pH>12 24 hours Fill to neck of bottle
with Teflon-lined cap cool 4°C
Other Volatile . 2 x 40 ml Glass Vials Cool 4% 14 days Zero headspace, no air bubbles

organics (1,4) with Teflon-lined septum



TABLE 7-1 (continued)

SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS

Naximum
Holding
Soil/Sediment Parameters(2) Container Preservation Time Filling Instructions
TCL Volatile Organics 2 X & oz wide-mouth glass tool 4°¢ 10 days o Zero headspace, pack tightly
jars with Teflon-lined cap
TCL Base Neutral Organics 1 x 1 liter, wide-mouth cool 4% 10 days At least 3/4 full
and Acid Extractable amber glass jar with Teflon-
Organics Lined cap
PCBs/Pesticides From semivolatile Organic cool 4°C 10 days At least 374 full
Container
TCL Metals (3) 1 x 1 liter, wide-mouth cool 4°C 6 months At least 374 full
amber glass jar with Teflon-
lined lid
Cyanides From TCL Metals Container cool 4% 14 days At least 374 full
Air Parameters(1)
Analyzable Volatile Activated Carbon Cartridge cool 4% Cap cartridge ends

Organics

Note: ALl samples will be shipped by overnight carrier to their final laboratory destination under custody.
(1) Soil gas, air and other volatile organic parameters to be analyzed by Pace Laboratories.

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

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

(4) Other volatile organics include tetrahydrofuran, trichlorofluoromethane, and dichlorodifluoromethane.
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drums. Composite samples will be collected from drum materials
and tested by the Toxic Characteristic Leaching Procedure (TCLP)
to determine if the cuttings should be disposed of as a hazardous
waste.
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DEPARTMENT OF NATURAL RESOURCES NR 143 690-7
Chapter NR 141

GROUNDWATER MONITORING WELL REQUIREMENTS

NR 141.01 Purpose NR 141.16 Cross contamination

TN NR 141.03 Applicability NR 141.17 Disposal and decontamination
N NR 141.05 Defnitions NR 141.19 Borehole diameter
. NR 141.055 Borehole protection NR 141.20 Aquiler test or recovery wells
NR 141.06  Soil testing NR 141.21 Well development
NR 141.065 Well location . NR 141.23 Well and borehole construc-
NR 141.07 Well casing tion documentation
NR 141.09 Well screen NR 141.25 Abandonment requirements
NR 141.10 Tremie pipes and sealing pro- NR 141.27 Driven point wells
; cedures NR 141.29 Temporary groundwater mon-
NR 141.11 Filter packs itoring wells
NR 141.13 Sealing requirements NR 141.31 Special circumstances and ex-
NR 141.15 Drilling methods and fluids ceptions

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. 144, 160 and 227, Stats.

, . History: Cr. Register, January, 1990, No. 409, efl. 2-1-90.

NR 141.03 Applicability. This chapter applies to all persons installing
and abandoning groundwater monitoring wells and boreholes for pur-
poses regulated by the department under ch. 144, 147 or 160, Stats., orin

. permits, plan approvals, licenses or orders issued under those chapters.
) In addition, this chapter applies to all persons installing groundwater
monitoring wells and boreholes in fulfillment of terms of a contract with
the department. All wells and boreholes installed for purposes regulated
by the department under this chapter shall be abandoned according to s.
NR 141.25. All other wells and boreholes shall be abandoned according
to the provisions of ch. NR 112.

Note: Additional requirements concerning soil testing and groundwater sampling are lo-
. cated in other chapters regulaling wastewaler and solid and hazardous waste disposal, see chs.
; NR 110, 206, 213, 214, 508, 512, 650 and the 600 series.

History: Cr. Register, January, 1990, No. 409, cff. 2-1-90; am. Register, June, 1991, No.
426, eff. 7-1-91.

NR 141.05 Dcfinitions. In this chapter:

' (1) “Air rotary drilling”’ means a drilling method whereby the bore-
. - hole is advanced using a circular rotating action applied to a string of
drilling rods which have a diffused discharge bit attached to the bottom

i of the rods. Pressurized air is forced through the drilling rods and cools
the drilling tools and removes the cuttings from the borehole. .

(.i ‘“‘, -(2) “Annular space seal’”’ means the {ollowing:

(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 casing 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 adjacen
formation. :

Register, June, 1991, No. 426
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(2m) “Aquifer test well'.' means a well installed to provide information

on the hydraulic conductivity, transmissivity, storage coefficient, cap-
ture zone, specific capacity, radius of influence or other physical parame-
ters of an aquifer, defined geologic unit, or water bearing formation
through the imposition of a sustained stress on the aquifer by removal of
water.

(3) “ASTM" means american society for testing and material§.

(5) “*Bedrock” means the solid rock underlying any loose surficial ma-
terial such as soil, alluvium or glacial drift. Bedrock includes but is not
limited to hmestone, dolomite, sandstone, shale and i lgneous and meta-
morphic rock.

(6) “Bentonite” means a clay consisting of at least 85% sodium
montmorillonite. Bentonite is available in the following forms:

(a) ‘“Bentonite powder” means 200 mesh pure bentonite, without
additives.

(b) “Bentonite granules” means 8 mesh pure bentonite, without
additives.

(c) “Bentonite pellets” means commercially manufactured tablets
made by compressing pure bentonite, without additives, into forms
greater than %" in size.

(d) “Bentonite chips” means commercially processed angular frag-
ments of pure bentonite, without additives.

(7) “Bentonite - cement grout” means a mixture with the ratio of 5
pounds of bentonite with 94 pounds of Portland cement and 8.5 gallons
of water from a known safe and uncontaminated source.

(8) “Bentonite - fine sand slurry’’ means a mixture with the minimum
ratio of 50 pounds of bentonite with 100 gallons of water from a known
safe and uncontaminated source and 10-25% sand by volume for a mud
weight of 11 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-
ferred to as drillholes.

(10) “Clay” means an inorganic soil with low permeability character-
istics and a plasticity index of 7 or more.

(11) “Coarse sand’’ means a well sorted sand with a predominant grain
size between 4.76mm and 2.0mm as established by the unified soil classi-
fication system.

(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 resources.

(14) “Driven point well”’ means a well constructed by joining a drive
point with lengths of pipe and driving the assembly into the ground with

Register, June, 1991, No. 426
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percussion equipment or by hand, 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 seal” means the sealing material placed in the
annular space above the filter pack and below the annular space seal to
prevent the mlgratlon of annular space sealant into the filter pack.

(17 “Fine sand" means a well sorted sand with a predominant grain
size between .42mm and .074mm, as established by the unified soil classi-
fication system.

(18) “Granular bentonite slurry” means a thoroughly blended mixture
of up to 30 pounds of untreated bentonite powder added to 100 gallons of
water from a known safe and uncontaminated source with a minimum of
100 pounds of untreated bentonite granules mixed together by a Venturi-
hopper mud mixer or other equivalent high shear mixer.

(19) “Gravel” means an unconsolidated material with the predomi-
nant grain size being between 76.2mm and 4.76mm, as established by the
unified soil classification system.

(20) “Groundwater’ means any waters of the state, as defined in s.
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
g\orlllitoring wells may be piezometers, water table observation wells or

oth.

(21m) “High-solids grout” means a thoroughly blended mixture of
water from a known safe and uncontaminated source with untreated
bentonite, without additives, which has been approved by the
department.

(22) “Hollow stem auger drilling’”’ means a drilling method where con-
tinuous flighting is welded to a hollow stem pipe. The flighting carries
drill cuttings to the surface as the flighting 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 auger or tremie pipe.

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

(25) ““Montmorillonite’”” means a group of expandmg lattice clay min-
erals of the general formula: R.33A1,8i,010(0OH), - H,0, where R means
one or more cations of sodium, potassmm, magnesium or calcium and
where Al means aluminum, Si means silicon, O means oxygen and H
means 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 of

Register, June, 1991, No. 426
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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 bore-
hole stability, to cool the bit and to carry cuttings to the ground surface.

(27) “Neat cement grout” means a slurry mixture with a ration of 94
pounds of Portland cement mixed with 5 to 6 gallons of water from a
known safe and uncontaminated source.

(28) “*Percussion 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 driven.

(29) “‘Permanent groundwater monitoring well” means any ground-
water monitoring well in place for 60 days or longer.

(30) “Piezometer” means a groundwater monitoring well, sealed be-
low the water table, installed for the specific purpose of determining ei-
ther the elevation of the potentiometric surface or the physical, chemi-
cal, biological or radiological properties of groundwater at some point
within the saturated zone or both. .

(31) “Potentiometric surface’ or “piezometric surface’” means an im-
aginary surface representing the total head of groundwater and is the
level to which water will rise in a well.

(32) “Psi’”’ 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.

(33m) “Recovery well” means a well intended and designed to capture
and remove contaminated groundwater or non-aqueous phase liquids
from the subsurface.

(34) “Rotary wash drilling"’ means a drilling method whereby metal
temporary casing is advanced into the borehole by driving. At selected
intervals, the temporary casing is cleaned out using rotary drilling tools
by pumping clean water through the rod to flush out accumulated cut-
tinﬁs. This drilling method is also 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 5 to 6 gallons of water {from a known safe and uncontaminated
source.

(36) “Sediment’ means any solid 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 flighting is welded onto a solid stem pipe. The flighting carries drill
cuttings to the surface as the flighting 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.

Register, June, 1991, No. 426
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(39) “‘Surge” means an action causing water to move‘rapidly in and
out of the well screen, thereby removing fine material from the surround-
ing aquifer. oo .

(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 70% of the
drill cuttings being either:

(a) Angular rock fragments, as in the case of crystalline rqck; or

(b) Rock fragments composed of individual gra{n's.“or rock particles
that are cemented together to form an aggregate as opposed to a single
sediment particle.

. (42) “Tremie pipe’”’ means a pipe or hose used to install well construc-
tion materials in an annular space or a borehole.

(43) “Unconsolidategl material”’ means that material found above firm
bedrock, composed of single sediment particles, individual grains or rock
fragments. Unconsolidated material includes but is not limited to clay,
silt, sand, gravel, loess, peat and organic soil.

(44) “Unified soil classification system’” means the soil designation sys-
tem based on the physical properties of the soil developed from the air-
field classification system in 1952 and adopted by the American society
for testing and materials in standard test method D2487-83.

Note: A copy of this publication is available for inspection at the offices of the department
of natural resources, the secretary of state and the rivisor of statutes and may be obtained for
personal use from the American Society for Testing and Materials, 1916 Race Street, Phila-
delphia, Pennsylvania 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 we]l, in which the screen or open borehole intersects a water table,
which is installed for the specific purpose of determining either the eleva-
tion of the water table or the physical, chemical, biological or radiologi-
cal properties of groundwater at the water table or both.

Note: Construction of a typical water table observation well is depicted in Figure 1.

(47) “Well” means any })orehole or other excavation or opening in the
ground deeper than it is wide constructed for the purpose of obtaining or
monitoring groundwater.

(48) ““Well depth’” means the distance from the ground surface to the
bottom of the well screen or to the bottom of the open hole when a well
screen is not used.

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

History: Cr. Register, January, 1990, No. 409, eff. 2-1-90; am. (7), (8) and (18}, cr. (2m),
(21m) and (33m), Register, June, 1991, No. 426, eff, 7-1-91.
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NR 141.055 Borehole protection. 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.

History: Cr. Register, January, 1990, No. 409, eff. 2-1-90.

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

Note: See chs. NR 110, 181, 206, 214, 508, 512 and 550.
History: Cr. Register, January, 1990, No. 409, eff. 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) Following installation of the wells, an as-built 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 show the wells in relation to each other, to property
and structure boundaries, and to a common reference point on a horizon-
tal grid system. The origin of the grid system shall be located according
to latitude and longitude or according to the state plane coordinate sys-
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 show the exact loca-
tion of the installed well on a horizontal grid system which is accurate to
within one foot. Direction of groundwater flow shall be indicated. In ad-
dition, an 8.5-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 casings for wells constructed in a loodplain or floodway
s{:all teﬁminate a minimum of 2 feet above the regional flood elevation for
the well site.

History: Cr. Register, January, 1990, No. 409, efl. 2-1-90; am. (2), Register, June, 1991,
No. 426, eff. 7-1-91.

NR 141.07 Well casing. (1) SPECIFICATIONS. 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 s.
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 formations, all 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. Groundwater monitoring wells shall be installed with well casing
no larger than a 4-inch inside diameter. Groundwater monitoring wells
shall have a vented cap except as provided in s. NR 141.13 (4) (b).

Register. June, 1991, No. 426
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(2) REFERENCE. 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 f[rom the National Sanitation Founda-
tion, 3475 Plymouth Road, P.O. Box 1468, Ann Arbor, Michigan 48106,
and the American Society for Testing and Materials, 1916 Race Street,
Philadelphia, Pennsylvania 19103. K' '

(3) ASSEMBLY AND INSTALLATION. All casing couplings shall be con-
structed of flush threaded joints. Solvent welded joints may not be used
without prior written approval by the department. The casing shall be
centered in the borehole.

(4) 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.

History: Cr. Register, January, 1990, No. 409, eff. 2-1-90; am. (1), Register, June, 1991,
No. 426, efl. 7-1-91.

NR 141.09 Well screen. (1) SPECIFICATIONS. All permanent ground-
water monitoring well 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 90% of the grain size of the collapsed formation, based on a sieve
analysis, when collapsed formation is used as filter pack material or at
least 90% of the grain size of the filter pack, based on a sieve analysis, if
material other than collapsed formation is used. Well screens on water
table observation wells may not exceed 15 feet in length. Well screens on
piezometers installed for the purpose of determining the elevation of the
potentiometric surface may not exceed 5 feet in length.

.. Note: Well screens for wells other than the water table observation wells and piezometers
identified above may vary in length.

(2) ASSEMBLY AND INSTALLATION. All well screens shall be perma-
nently joined to the well casing by flush threaded joints. All joints shall
be watertight. All well screens shall be centered in the borehole. Monitor-
ing wells installed in bedrock using an open borehole may be constructed
without a well screen,

Reaiateor Inne 1991 Na 400
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g . ) . . NR 141.10 Tremie pipes and sealing procedures. (1) MATERIALS. The

. . ... . . Figure 1. o i ‘ tremie pipe used for tge placement of sealant materials shall be one of the

e LT . o ‘ following materials: .
. .Typical water table observation well and piezometer

~t+ ... construction details. (a) Metal pipe,
S ' . : - -~ (b) Rubber-covered hose reinforced with braided fiber or steel and

uj QJ rated for at least 300 psi, or

N R (c) Thermoplastic pipe rated for at least 100 psi including:
: oa&:{,i"r“;gwELL :::;e::;e cover L oMETER ) 1. Polyvinyl chloride (PVC)
locking cap o 2. Chlorinated polyvinyl chloride (CPVC),

PRI

P

h Venleq cap ® ) t 3. Polyethylene (PE),
Soll or cI;y cap‘ -:::::?:ll:aog?;und ‘Soll or clay cap : 4. POIYbUtylene (PB), and
vy surface seal > A ‘x/ 5. Acrylonitrite butadiene styrene (ABS).
‘ P R R T e ! : L . .
5:2?".3 :ln"l:;ﬁ o R PR S " ,::r:: 2 loast 60 ) ' (2) PROCEDURES. This subsection describes department approved seal-
Inches betow and lncl:::ebelow land . ant placement methods when a tremie pipe is used.
surface sur co . .
A R i (a) The estimated and actual volume of sealing material used shall be
ranulat bentonite calculated and reported to the department.

W noeded) (b) The sealant material shall be placed in one continuous operation in

2 teet of cloan — ] o such a manner as to not disturb the integrity of the filter pack and seal.

fine sand * ~

_ ' P (c) When a tremie pipe is used, the bottom end shall be kept sub-
Extend fliter pack

merged in the sealant material throughout the sealing process.

+ 2 feet above top WATER TABLE .
" of soreen ° . (d) The sealant material shall be brought up to the ground surface
" ot scroun seal. The density of the sealant material in the annular space or borehole

at the bottom of the ground surface seal 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. As depicted in Figure 2, sealing material
may flow 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 shall be kept submerged in the grout or
slurry at all times. . .

(maximum 15 )

Filter pack s—————fa*
. PIEZOMETRIC

SURFACE

5 et of
bentonile
(It needed)

Fllter pack seat
2 leet of clean
Well screen fine sand

{(Maximum 5 ft.}

(f) Tremie pipe - pumped. As depicted in Figure 3, the sealing material
shall be placed by a pump through a tremie pipe into the annular space or
borehole. Tremie pipes used for the placing of pumped slurry or grout
shall be fitted with a J-hook end or a closed end with side discharge ports.

Note: The J-hook end or closed end with side discharge ports of the tremie pipe will direct

,;i e
L% i { ) the flow of the materials to the side or upward.

Extend Filler pack
2 leet above top
of screen

e e ——— e ————— e

Closed boltom
Fliter pack

Not to scale

History: Cr. ister, January, 1990, No. 409, efl. 2-1-90; am. (1), Register, June, 1991,
No. 426, eff. 7-1-91,

Recister June 1991 No. 426
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Figure 2. ‘ ' . Figure 3.
Conductor (tremie) pipe — gravity method ' Conductor (tremie) pipe — pgmped method
"—qul Plpe
Pumlnmltﬂlll Casing Pipe TR TN )
Outer Orilthole L) U

* Parmanen| Well Casing Pipe
Groul
Pump
= * o Ouler Dillihole -

Grout Overflow f =G

Grout Overllow

VT vt tenta et te T g 4 2

AT

YAl

AR

e e i —

—— T e e
TR g o te Ao

o5
&

\ History: Cr. Register, January, 1990, No. 409, eff. 2-1-90; am. (2) (d) and ([), Register,
i June, 1991, No. 426, efl. 7-1-91. .

Register June. 1991. No. 426
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NR 141.11 Filter packs. All permanent groundwater monitoring wells
installed in unconsolidated material and used for the collection of water
quality samples shall be constructed with filter packs. Permanent
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 screen. The estimated and actual volume of filter
pack material used shall be calculated and reported to the department.
All commercially prepared flter packs installed in _permanent ground-
water monitoring wells shall meet the requirements in sub. (1). All other
filter packs shall meet the requirements in sub. (3).

(1) SPECIFICATIONS. The filter pack shall be a well sorted, silica based
sand or gravel. The sand or gravel used for filter packs shall be hard and
durable and shall have an average specific gravity of not less than 2.50.
The sand and gravel shall be visibly {ree of clay, dust and micaceous and
organic matter. Not more than 5% of the sand or gravel shall be soluble
in a 10% hydrochloric acid solution. Thin, flat or elongated pieces of
gravel, the maximum dimension of which exceeds 3 times the minimum
dimension, may not constitute more than 2% of the material by weight.
The filter pack for wells installed in unconsolidated material shall be
sized to retain at least 50% of the surrounding formation based on a sieve
analysis. In formations which are predominantly silt and clay, the filter
pack shall be a fine sand. In bedrock, the filter pack shall be a medium or
coarse sand or gravel. Crushed limestone. dolomite or any material con-
taining clay or any other material that will adversely impact on the per-
formance of the monitoring well may not be used as filter pack.

(2) INSTALLATION. The filter pack shall extend from 6 inches beneath
the bottom of the well 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 7 {eet, 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 installed evenly surrounding the well screen and casing over the
proper depth interval, a tape measure, measurng rod or similar device
shall be used to measure the height of the filter pack. The tape measure,
measuring rod or similar device shall be carefully raised and lowered
while the filter pack is being installed to identify bridging. If bridging
occurs the filter pack material shall be tamped into place, surrounding
the well screen and casing, using a measuring rod or similar device.

(3) CoLLAPSED FORMATION. Collapsed formation may be used as filter
pack material if the collapsed formation will limit the passage of forma-
tion fines into the well screen and either an artificial filter pack cannot be
installed or the formation grain size is greater than or equal to fine sand
sized grains. The grain size distribution of the collapsed formation shall
be such that at least 90% of the formation will be retained by the well
screen based on a sieve analysis. Analysis of the collapsed formation for
specific gravity and particle size shall be performed and documentation
shall be submitted to the department to support its use as an acceptable
filter pack. Following review of the submitted information, the depart-
ment may require new well construction if the collapsed formation anal-
ysis is not consistent with the filter pack specifications.

History: Cr. Register, January, 1990, No. 409, efl. 2-1-90; am. (1) to (3), Reglster, June,
1991, No. 426, eff. 7-1-91.

Register, June, 1991, No. 426
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NR 141.13 Sealing requlrcmen(s All materials and procedures used 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) Specifications. All permanent groundwater
monitoring wells installed with filter packs shall 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 high-solids grout,
granular bentonite slurry, bentonite-cement grout or neat cement grout
is used as the annular space sealant, 5 feet of bentonite shall be placed on
top of the clean fine sand seal. Bentonite chips no greater than % inch in
diameter or bentonite pellets shall be used for seals placed below the wa-
ter table. Bentonite granules may be used for seals when there is no
standing water above the filter pack and the borehole is less than 25 feet
or in areas where the depth to water table is less than 7 feet. For water
table observation wells constructed in areas where the depth to water
table is less than 16 feet, the filter pack seal shall be reduced to 2 feet of
bentonite to allow for the required amount of annular space sealant to be
placed. For water table observation wells constructed in areas where the
depth to water table is less than 7 feet, the required fitler pack seal may
ge r(iducgd to allow for the required amount of annular space sealant to

e placed.

(b) Installation. A tape measure, measuring rod or similar device shall
be used to ensure that the filter pack seal 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 identify bridging. If bridging occurs the filter pack seal mate-
rial shall be tamped into place, surroundmg 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 s. NR 141.10 (2) shall be followed. Bentonite
pellets, bentonite chips or bentonite granules shall be hydrated in 2 foot
lifts as placed in the borehole when placed above the water table.

(2) ANNULAR SPACE SEAL. (a) Specifications. All permanent ground-
water monitoring wells shall be installed with an annular space seal de-
signed to achieve a permeability of 1 x 10-7 centimeters per second or
less. For permanent groundwater monitoring wells constructed with fil-
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 water
table observation wells constructed in areas where the depth to water
table is less than 7 feet, the annular space seal shall be bentonite gran-
ules. For monitoring wells constructed into bedrock formations and
without well screens, 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. These require-
ments may be met by: .

Note: The department does not recommend the use of neat cement grout or cement mix-
tures in fractured formations because they may impact water quality.

1. Bentonite granules slurry may be used as an annular space sealant in
any type of monitoring well except where the depth to the water table is
less than 7 feet.

Register, June, 1991, No. 426
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2. Bentonite sand slurry may be used as an annular space sealant in
any type of monitoring well except where the depth to the water table is
less than 7 fegt. o ‘

3. Bentonite pellets, bentonite chips or bentonite granules may be used
to seal the annular space under the following conditions:

a. Bentonite granules may be used when there is no standing.water in
the well above the filter pack and the total well depth is less than 25 feet
or the depth to water table is less than 7 feet.

b. Bentonite chips with diameter no larger than % inch or bentonite
pellets may be used when the depth of standing water in the well is less
than 30 feet and the total depth of the annular space seal is less than 50
feet except where the depth to the water table is less than 7 feet.

4. High-solids grout approved by the department, bentonite-cement
grout or neat-cement grout may be used to seal the annular space in
which a bentonite filter pack seal has been placed except where the depth
to the water table is less than 7 {eet.

(b) Installation. 1. When bentonite chips with diameter no larger than
% inch, bentonite pellets or granules are used to seal the annular space,
they may either be poured freely down the borehole or added through a
tremie pipe, provided the specifications of par. (a) are met. When a
tremie pipe is used to place the annular space sealant the procedures of s.
NR 141.10 (2) (a) and (b) shall be followed.

2. When grouts or slurries are used to seal 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 space sealant the procedures of s. NR
141.10 (2) shall be followed.

3. When any slurry or grout is used, there shall be a 12-hour period
between the time the annular 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 casing shall be covered with a protective cap.

(3) GROUND SURFACE SEAL AND PROTECTIVE COVER PIPE. (a) Ground
surface seal. All permanent groundwater monitoring wells shall be con-
structed 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 2 inches below the land
surface and shall be covered with top soil or native soil to prevent drying
out. The ground surface seal shall be installed around the protective
cover and 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 space seal and a minimum 5 foot ground surface seal cannot
both be placed, the ground surface seal may be shortened.

Note: Certain soils are prone to frost heave and the department does not recommend use of
concrete as a ground surface seal in these situations.

Register, June, 1991, No. 426
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(b) Proleclive cover 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 pipe shall extend from the bottom of
the ground surface seal to a minimum of 24 inches above the ground sur-
face except as provided in sub. (4). There may be no more than 4 inches
between the top of the well casing and the top of the protective cover
pipe. The protective cover pipe shall always extend above the top of the
well casing. For water table observation wells constructed in areas where
the depth to water table is less than 7 feet, the required length of protec-
tive cover shall be reduced and may not extend through the annular
space seal or into the filter pack. If the monitoring well is located in a
floodplain, the protective cover pipe shall be watertight. The department
may require additional protective devices, such as rings of brightly
colored posts around the well, as necessary. Weep holes or vents may be
used in protective cover pipes.

(4) GROUND SURFACE SEAL AND FLUSH MOUNTED PROTECTIVE COVER
PIPE. (a) Ground surface seal. All permanent groundwater monitoring
wells with a flush mounted protective cover pipe shall be constructed
with a concrete ground surface seal. The ground surface seal shall extend
to, but not beyond, the total depth of the flush mounted protective cover
pipe. The ground surface seal shall be installed around the flush mounted
protective cover pipe and may not be placed between the flush mounted
protective cover pipe and the well casing.

(b) Flush mounted prolective cover pipe. The flush mounted protective
cover pipe may be installed only in high vehicular traffic areas and may
not be installed in areas subject to ponding or flooding. The flush
mounted protective cover’s lid shall have the wording “‘monitoring well”’
on its outer surface. Flush mounted protective cover pipes shall be in-
stalled through an impervious surface such as asphalt or concrete. If an
impervious surface does not exist one shall be created which will support
the weight of the traffic in the area. The flush mounted protective cover
pipe shall consist of a watertight metal casing with an inside diameter at
least 4 inches greater than the inside diameter of the monitoring well
casing. The flush mounted protective cover pipe shall be one continuous
metal piece or 2 metal pieces which are joined with a continuous weld.
The flush mounted protective cover pipe shall be a minimum of 12 inches
in length. There may be no more than 8 inches between the top of the
monitoring well casing and the top of the flush mounted protective cover
pipe after installation. The flush mounted protective cover pipe shall
have an exterior flange or lugs. The flush mounted protective cover pipe
may not extend beyond the annular space seal. The flush mounted pro-
tective cover pipe or the monitoring well shall have a locking mechanism.
The monitoring well installed within any flush mounted protective cover
pipe shall have a watertight cap.

Note: Figure 4 depicts 2 typical lush mounted protective cover pipes after installation.

Note: An exterior flange or lugs will aid in the stabilization of the flush mounted protective
cover pipe within the ground surface seal.

Note: Alter removing the watertight cap and prior to taking a pressure head measurment a
waiting period is recommended to enable the water level to stabilize.

Register, June, 1991, No. 426
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Figure 4.
. Two typical flush mounted protective cover pipes after
B - installation. '
-
Preexisting Impervious Surface No Prior Impervious Surface
With Exterior Flange and With Exterior Lugs and
Interior Lock: Locking Cover:
6 Inch
Minimum “Monitoring Well™
Width {Wording on Surface)
Impervious Surface | Cemant Ground Locking Cover
(Cement, Asphalt) Surlace Seal Nonimpervious ‘ Flush Cement Pad
\ Surface N
T :
A ./-,. AL
Grave! . Exterior Flange
Annular Space Seal (Minimurn)
S Feet of Bentonite
|_—"" (I Needed)
2] _——— 2 Feet of Fine Sand
Water Table v
. -
' . Well Screen !
d—""" (Maximum 15F) ¥
L No! To Scale I ;
History: Cr. Register, January, 1990, No. 409, eff. 2-1-90; am. (1), (2} (a) (intro.), l.; 2.and
3. and (b{ 1. and 4, and (3), r. and recr. (2) (a) 4., 1. (2) (a) 6. and 6., cr. (4), Register, June,

1991, No. 426, ef. 7-1-91,

Register, June, 1991, No. 426
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NR 141.15 Drilling methods and fluids. The drilling method shall 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 of bacterial and chemical
contamination or bentonite drilling muds, mixed with water from a
known safe and uncontaminated source, may be used as drilling fluids.
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 fluids. 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 fluid, the air
shall be filtered by a coalescing air filter. If water is used, the source of the
water shall be reported. Drilling fluid additives may not be used without
prior written department approval.

History: Cr. Register, January, 1990, No. 409, eff. 2-1-90.

NR 141.16 Cross contamination. Precautions shall be taken to prevent
cross contamination of aquifers or uncontaminated zones.

History: Cr. Register, June, 1991, No. 426, eff. 7-1-91,

NR 141.17 Disposal and decontamination. (1) All drill cuttings and
fluids and surge and wash waters from borehole and groundwater moni-
toring well construction and development shall be disposed of in a man-
ner approved by the department.

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

History: Cr. Register, January, 1990, No. 409, eff, 2-1-90.

NR 141.19 Borchole diameter. (1) BOREHOLES IN UNCONSOLIDATED GE-
OLOGIC FORMATION. For all permanent groundwater monitoring wells in
unconsolidated geologic formations, the borehole diameter shall meet the
following requirements:

(a) If hollow stem augers are used, their inside working diameter shall
be at least 2/4 inches greater than the inside diameter of the permanent
well casing.

(b) If solid stem augers are used, their outside diameter shall be at
least 4 inches greater than the inside diameter of the permanent well
casing. :

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

Note: The dual-tube or triple-tube fevem rotary systems are rotary methods.

* (d) If percussion methods, including the rotary wash, wash down and
wash bore methods, with a temporary outer casing are used, in unconsol-
idated geologic formations, the inside diameter of the temporary outer
casing shall be at least 4 inches greater than the inside diameter of the

Racietar Inne 1001 Na 494
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permanent well casing. The temporary outer casing shall be removed
during the sealing of the annular space.

(2) BOREHOLES IN BEDROCK GEOLOGIC FORMATIONS. For all permanent
groundwater monitoring wells installed deeper than 2 feet past the top of
the bedrock, the borehole diameter shall meet the following
requirements:

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

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

History: Cr. R.egisger. January, 1990, No. 409, efl, 2-1-90,

NR 141.20 Aquifer test or recovery wells. The installation, location and
construction o? any aquifer test well or recovery well installed for a pur-
pose regulated by the department under ch. 144, 147 or 160, Stats., shall
be approved by the department program responsxble for overseeing  work
at the site prior to installation. Unless another time period is specified by
law, the department shall complete its review and make a determination
on all applications for approval within 65 business days after receipt of
the complete application for approval. Applications may be included
with other submittals for work to be performed at the site. The start of
the 65 day review period will not begin until a complete apphcatlon is
-received by the department. All requests for approval shall be in writing,
except that for situations that require immediate response, an approval
may be requested verbally and an advanced verbal approval may be
granted by the department and followed up with a written confirmation.
Aquifer test wells or recovery wells may be used.for pressure head moni-
toring or water quality monitoring only with the approval of the depart-
ment. All aquifer test and recovery wells shall be abandoned according to
s. NR 141.25 and documented according to s. NR 141.23.

Note: See ch. NR 112 for additional reqmrements that apply to aquifer test wells and re-
covery wells,

History: Cr. Register, June, 1991, No. 426, efl. 7-1-91.

NR 141.21 Well development. All permanent groundwater monitoring
wells shall be developed according to the requirements of section. Wells
sealed with irout or slurry shall be developed after a minimum waiting
period of 12 hours after installation is completed. The goal of well devel-
opment is to produce water free of sediment and all drill cuttings and
drilling fluids.

(1) WELLS THAT CANNOT BE PURGED DRY. All permanent groundwater
monitoring wells that cannot be purged dry shall be developed by the
followmg 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 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. . .

Register, June, 1991, No. 426
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Note: When a surge block is used, care should be taken to avoid drawing the annular space
seal material into the filter pack or well screen,

(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:

V, + V, = well volume

V,; = volume of water in well casing
V,=n1 (%I)ZHI:!

V, = volume of water in filter pack
‘vz = NI H, [(%3) 2. (%2)21
N = porosity of filter pack

D, = inside diameter of well casing

D, = outside diameter of well casing

&5 8
I

= diameter of borehole
= height of water column

length of sand used in filter pack and fine sand filter pack seal or
the ﬁelght of the water column in water table observation wells.

Note: There are 7.48 gallons per cubic foot.
= height of water column

H, = length of filter pack or the height of the water column in water
table observation wells.

Register. June. 1991. No. 426
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. CALCULATION OF WELL VOLUME

- IN WATER YABL‘E OBSERVATION WELL - ’ "IN PIEZOMETER
) i

Water level in well

Z Filter peck see)

H,

H,
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(2) WELLS THAT CAN BE PURGED DRY. All permanent groundwater
monitoring 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 may be added to the well.

History: Cr. Register, January, 1990, No. 409, efl. 2-1-90; am. (intro.), (1) (a) and (b) and
(2), Register, June, 1991, No. 426, efl. 7-1-91

NR 141.23 Well and borchole construction documentation. (1) All per-
manent groundwater monitoring well construction shall be reported to
the department, using forms and instructions provided by the depart-
ment, within 60 days after the well has been installed. The completed
report shall include the following information:

(a) Well location,
(b) Well casing material and installation procedures,
(c) Well screen materials and installation procedures,
(d) Filter pack materials and installation procedures,
+ (e) Sealing materials and installation procedures,
(f) Drilling methods and fluids used for installation,
(g) Borehole diarheter,
(h) Well development procedures,
(i) Sieve analysis, and
(j) 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 shall be reported to the department
using forms and instructions supplied by the department within 60 days
alter construction. The completed report shall include the following
data: the resuits 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
necessary by the department. The constructor shall report any decon-
tamination procedures used between borehole installations.

History: Cr. Register, January, 1990, No. 409, efl. 2-1-90; am. (1) (h), renum. (1) (i) to (j),
cr. (1) (i), Register, June, 1991, No. 426 eff. 7-1-91.

NR 141.25 Abandonment requirements. The following requirements ap-
ply to the abandonment of all boreholes greater than 10 feet deep or
which intersect 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: purpose, location, groundwater quality,
age and condition of the well or borehole potential for groundwater con-
tamination and well or borehole construction.

(1) TIMELINES FOR ABANDONMENT. (a) A borehole shall be abandoned
within 3 working days alter its use has been discontinued.

Register, June, 1991, No. 426
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(b) Any permanent groundwater monitoring well no longer being used
to gather information on geologic or groundwater properties shall be
abandoned within 60 days after its use has been discontinued.

(c) Any groundwater monitoring well found by the department to be
acting as a conduit for groundwater contamination shall be abandoned
within 15 working days after written notification by the department.

(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 requirements of this
chapter or any department approval granted under this chapter within
60 days after installation of the noncomplying well or 15 days after writ-
ten notification by the department that the well is noncomplying.

(2) ABANDONMENT PROCEDURES. (a) Boreholes. Any borehole intersect-
ing the water table or greater than 10 feet deep, whose use has been dis-
continued, shall be abandoned according to the requirements of par. (d).

(b) Monitoring wells - impermeable annular space seals. A permanent
groundwater monitoring well known to be constructed with an imperme-
able annular space seal shall be abandoiied according to the requirements
of par. (d) after the protective cover pipe and ground surface seal have
been removed and the well casing cut off at least 30 inches below the
ground surface. The well casing may be completely removed during
abandonment 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 casing completely. If the well casing is to be removed, the well shall
be sealed as the casing is removed.

‘(¢) Moniloring wells - permeable annular space seals and wells in wasle
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 of
the ground as the well is filled according to the requirements of par. (d).

(d) Sealing requirements. Boreholes and groundwater monitoring wells
shall be abandoned by complete filling with neat cement grout, benton-
ite-cement grout, sand-cement grout, concrete or bentonite-sand slurry.
When a tremie pipe is used to place the sealing material, the procedures
of s. NR 141.10 (2) shall be followed. A tremie pipe shall be used 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 use of a
tremie pipe under the following conditions:

1. Bentonite granules may be used for abandonment of boreholes and
ground water monitoring wells less than 25 feet deep and when there is no
standing water above the filter pack seal.

2. Bentonite chips no greater than % inch in diameter or bentonite pel-
lets may be used for abandonment of boreholes and groundwater moni-
tx})lrmg3 (\)v?llstless than 50 feet deep and the depth of standing water is less
than eet.

Register, June, 1991, No. 426
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3. Bentonite chips no greater than % inch in diameter or bentonite pel-
lets may be used {or abandonment of boreholes and groundwater moni-
toring wells which are greater than 4 inches in diameter and less than 250
feet deep and the depth of standing water is less than 150 feet.

(3) SEALANT SETTLEMENT. Any settling of the sealant material shall be
topped off. Sealing material may be terminated 30 inches below the
ground surface in agricultural areas to avoid interference with agricul-
tural activities. A native soil plug shall be placed on top of the settled
sealing material 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 forms 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.

History: Cr. Register, January, 1990, No. 409, efl. 2-1-90; am. (2) (b), (2) (d) 1 to 3and (3),
Register, June, 1991, No. 426, efl. 7-1-91,

NR 141.27 Driven 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 is 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 analytica!l 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 shall be constructed to collect the required data.

History: Cr. Register, January, 1990, No. 409, efl. 2-1-90.

NR 141.29 Temporary groundwater monitoring wells. Temporary
groundwater monitoring wells may be installed according to less 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 s. NR 141.25 within 120 days
after their installation.

History: Cr, Register, January, 1990, No. 409, efl. 2-1-90.

NR 141.31 Special circumstances and cxceptions. (1) The department
may require or approve more restrictive or alternative well material, as-
sembly, installation, development or abandonment i{ 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

Register, June, 1991, No. 426
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requiring materials or procedures which safeguard against contamina-

tion and result in groundwater monitoring well construction which is -

substantially equivalent to the requirements of this'chapter. Failure to
comply with the conditions of an exception voids the department's ap-
proval of the exception. .

History: Cl_' Reglster, January, 1990, No. 409, efl. 2-1-90.

®

Register, June, 1991, No. 426
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Sampling and Analysis Plan

Part II - Quality Assurance Project Plan
Revision: 1
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1.2.4 Preliminary Conceptual Site Model
A preliminary conceptual site model is presented in Figure 1-4
and includes all known and suspected sources of contamination,
potential routes of migration, and potential human and
environmental receptors. Ground water users, and potentially
surface water bodies, are anticipated to be the primary receptors
of concern for contamination attributable to the Landfill proper
or the suspected disposal of 1liquid waste down auger holes.

However, other potential migration pathways such as air, will

also be evaluated during the RI. The conceptual site model is
poorly defined, primarily because of a lack of information on
specific hazardous substances disposed at the site, ambiguous
data pertaining to ground water flow direction, and a general
lack of information on other potential pathways and receptors.
Because of this, potential contaminant migration routes and

receptors will be reevaluated during Task 1 of the RI usin

[ THEdE to ensure sufficient scope for
t phases of the RI. ; gy ;
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1.3 Target Compounds

Based on sample results from previous site investigations and the
nature of the disposal facility, target compounds for the
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Stoughton City Landfill
Sampling and Analysis Plan
Part II - Quality Assurance Project Plan

Stoughton City Landfill RI/FS will include volatile and semi-
volatile organic compounds, pesticide

CHSINGEgan
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ndjicvanida in water and soil/sediment; tetrahydrofuran,
trichlorogluoromethane, and dichlorodifluoromethane in water and
soill/sediment; and, target and other analyzable VOCs in soil gas

£door air. Table 1-3 contains the Target Compounds List
(TCL) and the Contract Required Quantitation Limits (CRQL) for
water and soil/sediment samples. The three VOCs to be determined
by nonstandard methods including their detection 1limits are
listed in Table 1-4, and target VOCs and other potentialiy
analyzable VOCs in soil gas and air and their respective
detection limits are indicated in Table 1-5.

1.4 Project Objective

In addition to the general project objectives sfated in Section
1.1, specific objectives include the following:

o Characterize the nature of potential
contamination at the site.

0 Locate and delineate contaminant sources at
the site.
o Evaluate the vertical and horizontai extent

of contamination originating from the
Stoughton City Landfill site.

o Identify and evaluate potential contaminant
migration characteristics.



TARIE 1-3
TARGET COMFOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTTTATION LIMITS (CRQL) (1:2)

Quantitation Limits(3)
Water Iow Soil/Sediment(4)

’

~

I. Volatiles CAS Number uy/l /Ky
1. cChloramethane 74-87-3 10 10
2. Braomomethane, 74-83-9 10 10
3. Vinyl Chloride 75-01-4 10 -10
4. Chloroethane 75-00~3 10 10
5. Methylene Chloride 75-09-2 5 5
6. Acetone 67-64-1 10 10
7. Carbon Disulfide 75-15-0 5 5
8. 1,1-Dichloroethene 75~35~4 5 5
9. 1,1-Dichloroethane 75-34-3 5 5
10. 1,2-Dichlorvethene (total) 540-59-0 5 5
11. Chloroform 67-66-3 5 5
12. 1,2-Dichloroethane 107-06-2 5 5
13. 2-Butanone . 78-93-3 10 10
14. 1,1,1~-Trichloroethane 71-55-6 5 5
15. Carbon Tetrachloride 56-23-5 5 5
16. Vinyl Acetate 108-05-4 10 10
17. Bramodichloramethane 75-27-4 5 5
18. 1,2-Dichloropropane 78-87-5 5 5
19. cis-1,3-Dichloropropene 10061-01-5 5 5
20. Trichloroethene 79-01-6 5 5
21. Dibramochloramethane 124-48-1 5 5
22. 1,1,2-Trichloroethane 79-00-5 5 5
23. Benzene 71-43-2 5 5
24. trans-1,3-Dichloropropene 10061-02-6 5 5
25. Bromoform 75-25-2 5 5
26. 4-Methyl-2-pentanone 108-10-1 10 10
27. 2-Hexancne 591-78-6 10 10
28. Tetrachloroethene 127-18-4 5 5
29. Toluene 108-88-3 5 5
30. 1,1,2,2-Tetrachloroethane "79-34-5 5 5



TARIE 1-3

TARGET COMFOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTTTATION LIMITS (CRor) (1,2)

(cantimued)
Quantitation Limits(3)
Water Iow Soil/Sediment(4)
I. Volatiles CAS Number uq/1 ug/kg
31. Chlorcbenzene 108-90~7 5 5
32. Ethyl Benzene 100-41-4 5 5
33. Styrene 100~42-5 5 5
34. Xylenes (Total) 1330-20-7 5 5

(1) 7/87 SOW for CIP Program.

(2) Specific quantitation limits are highly matrix dependent. - The quantitation
limits listed herein are provided for quidance and may not always be achievable.

(3) erta.tat:.cn limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.

(4) Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Volatile
TCL Campaurds are 125 times the individual Low Soil/Sediment CRQL.
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35.
36.
37.
38.
39.

40.
41.
42.
43.
44.

45.
46.
47.
48.
49.

50.
51.
52.
53.
54.

55.
56.
57.
58.

59.

60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

TARGET COMPOUND LIST (TCL) AND

TAHRLE 1-3

CONTRACT REQUIRED QUANTTTATTON LIMITS (CROL)

(cantimed)

Phenol

bis (2-Chloroethyl)ether
2-Chlorophenol

1, 3-Dichlorcbenzene
1,4-Dichlorabenzene

Benzyl alcahol
1, 2-Dichlorcbenzene
2-Methylphenol

bis(2-Chloroiscpropyl) ether

4-Methylphenol

N-Nitroso-di-n—dipropylamine

Hexachloroethane
Nitrcbenzene
Isophorone
2-Nitrophenol

2,4~-Dimethylphencl

Benzoic acid

bis (2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorcbenzene

Napthalene
4-Chloroaniline
Hexachlorabutadiene
4-Chloro-3-methylphenol
(para—-chloro-meta-cresol)

2Methylnaphthalene

Hexadchlorocyclopentadiene
2,4,6-Trichlorophencl
2,4,5-Trichlorophencl
2-Chloronaphthalene
2-Nitroaniline

Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroanline
Acenaphthene

Quantitation Limits(1)
Water Iow Soil/Sediment(2)

CAS Number /1 uq/ky
108-95-2 10 330
111-44-4 10 330
95-57-8 10 330
541~-73-1 10 330
106—-46-7 10 330
100-51-6 10 330
95~-50-1 10 330
95-48-7 10 330
108-60-1 10 330
106-44-5 10 330
621-64-7 10 330
67-72-1 10 330
98-95~3 10 330
78-59-1 10 330
88~-75-5 10 330
105-67-9 10 330
65-85-0 50 1600
111-91-1 10 330
120-83-2 10 330
120-82~1 10 330
91-20-3 10 330
106-47-8 10 330
87-68-3 10 330
59-50~7 10 330
91-57-6 10 ‘ 330
77-47-4 10 330
88-06~2 10 330
95-95-4 50 1600
91-58-7 10 330
88-74-4 50 1600
131-11-3 10 330
208-96-8 10 330
606-20-2 10 330
99-09-2 50 1600
83-32-9 10 330



TABLE 1-3

TARGET CCMPOOND LIST (TCL) AND
mm@mmxnms (CRQL)

(caontimed)
Quantitation Limits(1)
Water Iow Soil/Sediment(2)
IT. __ Semivolatiles CAS Number ug/1 uo/ky
70. 2,4~Dinitrophenol 51-28-5 50 1600
71. 4-Nitrophenol 100-02-7 50 1600
72. Dibenzofuran 132-64-9 10 330
73. 2,4-Dinitrotoluene 121-14-2 10 330
74. Diethylphthalate 84-66-2 10 330
75. 4-Chlorophenyl-phenyl ether 7005~72-3 10 330
76. Fluorene 86-73-7 10 330
77. 4-Nitroaniline 100-01-6 50 1600
78. 4,6-Dinitro-2-methylphenol 534-52-1 50 1600
79. N-nitrosodiphenylamine 86-30-6 10 330
80. 4-Bramophenyl-phenylether 101-55-3 10 330
81. Hexachlorcbenzene 118-74-1 10 330
82. Pentachlorophenol 87-86-5 50 1600
83. Phenanthrene 85-01-8 10 330
84. Anthracene - 120-12-7 10 330
85. Di-n-butylphthalate 84-74-2 10 330
86. Fluoranthene 206~44-0 10 330
87. Pyrene 129-00-0 10 330
88. Butylbenzylphthalate 85-68-7 10 330
89. 3,3’-Dichlorcbenzidine 91-94-1 20 660
90. Benzo(a)anthracene 56-55-3 10 330
91. Chrysene - 218-01-9 10 330
92. bis(2-Ethylhexyl)phthalate 117-81-7 10 330
93. Di-n—octylphthalate 117-84-0 10 330
94. Benzo(b) fluoranthene 205-99-2 10 330
95. Benzo(k)fluoranthene 207-08-9 10 330
96. Benzo(a)pyrene 50-32-8 10 330
97. Indeno(l,2,3-cd)pyrene 193-39-5 10 330
98. Dibenz(a,h)anthracene 53-70-3 10 330
99. Benzo(g,h, i)perylene 191-24-2 10 330

" " - -

(1) Quantitation 1limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.

(2) Medium Soil/Sediment Comtract Required Quantitation Limits (CROL) for Semi-
Volatile TCL Campourds are 60 times the individual Low Soil/Sediment CRQL.



TAHLE 1-3

TARGET OCCMPOOND LIST (TCL) AND
CONTRACT REQUIRED QUANTTTATTON LIMITS (CRQL)

\,/ g

(cantimed)
Quantitation Limits(1)
Water Iow Soil/Sediment(2)

IT. Pesticides CAS Number uq/1 u/kg
100. alpha-BHC 319-84-6 0.05 8.0
101. beta-BHC 319-85-7 0.05 8.0
102. delta-BiC 319-86~8 0.05 8.0
103. gamma-BHC (Lindane) 58-89-9 0.05 8.0
104. BHeptachlor 76-44~8 0.05 8.0
105. Aldrin 309-00-2 0.05 8.0
106. Heptachlor epoxide 1024~57-3 0.05 8.0
107. Erndosulfan 1 959-98-8 0.05 8.0
108. Dieldrin 60—-57-1 0.10 16.0
109. 4,4’-DDE 72-55-9 0.10 16.0
110. Endrin 72-20-8 0.10 16.0
111. Erdosulfan IT 33213-65-9 0.10 16.0
112. 4,4’-DDD 72-54-8 0.10 16.0
113. Endosulfan sulfate 1031-07-8 0.10 16.0
114. 4,4’~DDT 50~-29~3 0.10 16.0
115. Methoxychlor 72-43~5 0.5 80.0
116. Endrin ketone 53494~70-5 0.10 16.0
117. alpha-Chlordane 5103-71-9 0.5 80.0
118. gamma—-Chlordane 5103~74-2 0.5 80.0
119. Toxaphene 8001-35-2 1.0 160.0
120. Aroclor-1016 12674~11-2 0.5 80.0
121. Aroclor-1221 11104-28~2 0.5 80.0
122. Aroclor-1232 11141~-16~5 0.5 80.0
123, Aroclor-1242 53469-~-21-9 0.5 80.0
124. Aroclor-1248 12672-29-6 0.5 80.0
125. Aroclor-1254 11097-69-1 1.0 160.0

11096-82-5 1.0 160.0

126. Aroclor-1260

(1)“Quantitatim limits listed for soil/sedimient are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as requried by the contract, will be higher.

(2) Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for
Pesticide/PCB TCL campounds are 15 times the individual Low Soil/Sediment CRQL.



TABLE 1-3
TARGET COMPOOND LIST (TCI) AND

CONTRACT REQUIRED QUANTTTATION LIMITS (CRQL)
(contimed)

Quantitation Limit (1,2)

IV. Inorganics ug/1
1. Alumirmm 200
2. Antimony : 60
3. Arsenic 10
4. Barium 200
5. Beryllium 5
6. Cadmium 5
7. Calcium ' 5000
8. Chramium 10
9. Cobalt 50
10. Copper 25
11. Iron . ’ 100
12. 1ead 5
13. Magnesium 5000
14. Manganese 15
15. Mercury 0.2
16. Nickel 40
17. Potassium 5000
18. Selenium ‘ 5
19. Silver 10
20. Sodium 5000
21. Thallium 10
22. Vanadium 50
23. Zinc . 20

24. Cyanide 10 -

(1) Elements determined by nﬂuct.wely coupled plasma emission or Atamic Absorption
(AA) spectroscopy.

(2) Quantitation limits for water.
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. TABLE 1-4

NONSTANDARD METHOD VOCs

Detection Limit

VOCs Water (ug/l) Soil/Sediment(mg/kqg)
Tetrahydrofuran 1.5 1.9
Trichlorofluoromethane 0.4 0.05

Dichlorodifluoromethane 1.5 ’ 0.19
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o Collect sufficient data to support a baseline
risk assessment and feasibility study of the
Stoughton City Landfill site.

o Perform a baseline risk assessment to
determine the risk to human health and
environment to the site in the absence of any
remedial action.

o ' Identify remedial alternatives to remove or
treat contaminated soil and ground water and
to mitigate contaminant migration.

o Evaluate remediation alternatives consistent
with the National Contingency Plan and other
regulatory requirements and guidelines.

In order to achieve these specific objectives, data quality
objectives (DQO) have been established to ensure that the data
collected are sufficient and. of adequate quality for their
intended uses. The primary data uses for the Stoughton City
Landfill will be for site characterization, risk assessment and
evaluation of alternatives; however, health and safety and
engineering design of alternative uses are also anticipated. The
priority of data uses, beyond those health and safety data used
to establish the level of protection needed for investigators at
the site, are for site characterization, risk assessment and in
the evaluation of alternatives. These data use will require the
highest 1level of confidence, and therefore the lower 1level of



‘gas sampling, will be implemented to identify FEFUSI
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uncertainty. These low limits of uncertainty have driven the
selection of both the analytical and sampling approaches for -the
SToughton City Landfill project.

Based on these intended data uses and the desired 1level of
certainty, the Level 1V analytical support option has been chosen
for water and soil/sediment analyses. : This 1level, which is
characterized by rigorous QA/QC protocols and documentation,
provides qualitative and quantitative analytical data. In
addition, the Level V analytical support option will include
nonstandard method analyses for the following: tetrahydrofuran,
trichlorofluoromethane, and dichlorodifluoromethane for water and
gas and BUtdoon air. Lastly, field screening activities--such as
the determination of pH, specific conductance, temperature, and
VOC concentration using the HNu photoionization meter--are
categorized as Level I analytical support. '

The use of the three foregoing analytical support levels will
assure achievement of both the overall and specific project
objectives established for the Stoughton City Landfill RI/FS.

1.5 Sample Network and Rationale

As previously noted, the conceptual site model for the Stoughton
City Landfill is poorly defined. Because of this, potential
contaminant migration routes and receptors will be reevaluated
during Task 1 of the RI to ensure the proper scope of
investigations conducted during subsequent phases of the RI.
Source characterization, through geophysical surveys and soil

RG]
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3.0 QUALITY ASSURANCE OBJECTIVES

The overall quality assurance objective is to develop and

implement procedures for sampling, laboratory analysis, field
measurement and reporting that will provide data to a degree of
quality consistent with its intended use and defensible in a
court of law. This section defines the goals for levels of QC
effort and the accuracy, precision, sensitivity, completeness,
representativeness, and comparability of laboratory analyses.

3.1 Level of QC Effort

Quality Control samplés--including collocated or replicate
samples, background samples, and field and trip blanks--will be
submitted to the respective analytical laboratories to assess the
quality of the data resulting from field sampling investigations.

Collocated samples, and to a 1lesser extent replicate samples

Trlp blanks, which will be kept

blanks are not available for air
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analysis, and trip blanks will only be provided for water, soil
gas, and air analysis of VOCs. The specific level of QC effort
is summarized by sample matrix and parameter in Table 1-6.

The analytical 1laboratories selected for sample analysis are
participants in the USEPA Contract Laboratory Program (CLP) for
organic and inorganic testing. The level of QC effort provided
by CompuChem Laboratories will be equivalent to the level of QC
efforts specified under the 7/85 and 7/87 SOWs for the CLP
program as appropriate. The 1level of QC effort by Pace
Laboratories for the analysis of the three additional VOCs in
water and soil/sediment using nonstandard methods and the
analysis of VOCs in so0il gas and air is outlined in the SOPs

contained in Appendix A and B, respectively.

The level of QC effort for field measurement of pH will consist

of precalibration using ¥ | buffer solutions [

and calibration verification at regular intervals (at least once

of initial and continuing (at least once a day) calibration

verification using a standard solution of known specific
conductance. QC effort for HNu screening will consist of initial
and continuing (at least every day) calibration verification
using a standard reference gas.

3.2 Accuracy, Precision, and Sensitivity of Bnalyses

The QA objectives of anaiyses with respect to accuracy,
precision, and sensitivity are to achieve acceptable data based
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5.0 SAMPLE CUSTODY PROCEDURES

Sample custody procedures will be consistent with Attachment 4 of
the USEPA Region V Guidance "Content Requirements for Quality
Assurance Project Plans.”

A sample will be considered under the person's custody if: (1) it
is in a person's physiéal possession, (2) in view of the person
after he has taken possession, (3) secured by that person so that
no one can tamper with the sample, or (4) secured by that person
in an area that is re.stricted to authorized personnel. The
sample packaging and shipment procedures summarized below will
assure that the samples will arrive at the laboratory with the
chain-of-custody intact.

Field procedures are as follows:

o The field sampler will be personally
responsible for the care and custody of the
samples until they are transferred or
properly dispatched. As few people as
possible will handle the samples.

o All samples will be tagged with sample
" numbers and locations.

O - Sample tags will be completed for each sample
using water proof ink unless prohibited by
weather conditions. '
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Transfer of custody and shipment procedures will be as follows:

o) Samples will be accompaﬁied by a properly
completed chain-of-custody form. The sample
numbers and locations will be 1listed on the
chain-of-custody form. When transferring the
possession of samples, the individuals
relinquishing and receivihg will sign, date
and note the time on the records. This
record documents the transfer of custody of
samples from the sampler to another person,
to a permanent 1laboratory, or to/from a
secure storage.area.

o} Samples will be properly packaged |

Départmet ransportation

ns for shipment and dispatched
BYovernigh | to the appropriate
laboratory for analysis, with a separate
signed custody record enclosed in each sample
box or cooler. Shipping containers will be
secured with strapping tape and custody seals
for shipment to the laboratory.

o A sample analysis request form will accompany
each shipment of samples to the analytical
laboratory. A description of the requested
analysis and the specific laboratory analysis
code will be included on this form.
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o A standardized sample tracking form will also
be completed to establish sample custody
prior to shipment to the 1laboratory and to
document specific sample preservation
methods. '

Copies of all sample custody forms will be maintained in the
project files along with copies of all field measurement data and
sample-specific information recorded in the field log book and on
field data forms. Field custody procedures are further described
in the Data Management Plan.

The specifications for chain-of-custody and document control for
both CompuChem and Pace Laboratories will comply with the CLP
requirements and be carried out in accordance with the 7/85 and
7/87 SOWs for CLP analyses as appropriate. '

CompuChem Laboratories will provide all sample confainers
necessary for field sampling and QC requirements. Each lot of
sample containers will be checked for cleanliness by the
‘laboratory and sealed to prevent contamination. Samples will be
received at the 1laboratory by the sample custodian, who will
examine each sample to ensure that no damage occurred during
shipment and that the chain-of-custody record is complete and
accurate. The sample custodian will also ensure that each sahple
has been preserved in a manner required by the particular test

and stored according to the correct procedure

Samples will be preserved by storage in a cooler

B
s

maintained at 4°C until the analysis begin.
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Pace Laboratories will provide all of the activated carbon tubes
necessary for the soil gas and air sampling programs, and also
containers for the sampling of the three additional VOCs to be
determined by nonstandard methods. For soil gas and air
sampling, each tube will be sealed with specially designed end
caps and labelled to indicated the sample number, location, time
and date. Preservation of tubes will involve maintaining a
storage temperature of 4°C. Carbon tubes will be received at the
laboratory by the sample custodian who will examine all tubes to
ensure that they are properly sealed. The sample custodian will
also cross-check the chain-of-custody record witﬁ sample labels
to ensure that the dqcumentation is complete and accurate.
Carbon tubes will be stored at 4°C until analysis begin.

ERM-North Central will maintain the RI files along with all
relevant records, reports, logs, field notebooks, pictures,
subcontractor reports, and data reviews in a secured, 1limited
access area and under the custody of the site manager.
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7.0 ANALYTICAL PROCEDURES

Water and soil/sediment samples collected will be analyzed for
the complete Target Compound List (TCL) consistent with CLP

‘procedures. If necessary, private well samples will be analyzed
only for TCL compounds detected in the monitoring well samples.

The complete list of TCL parameters is shown on Table 1-3. The
TCL analyses will be conducted by CompuChem .Laboratories using
methods specified in the 7/85 and 7/87 SOWs for CLP laboratories.

Other VOCs for water and soil/sediment (Table 1-4), and
analyzable VOCs for soil gas and air (Table 1-5) will be analyzed
by Pace Laboratories in accordance with Level V nonstandard

methods

as outlined in |
BIEdaTE

zion




