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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 
Ml/WI Sect ion II 
U.S. Environmental Protection Agency 
230 S. Dearborn St. 
Chicago, IL 60604 

Re: Stoughton WI City Landf i 11 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 workp lan. 
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 add it iona l 
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, 

~l D. Do~~~ 
040-921/mdd:hs 

LANDFILL STEERING COMMITTEE: 

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

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 describe the vertical and 
horizonta 1 extent of groundwater contamination ri&tftbwei:t{ west jJjd{s.fffft.hi.e.$i'f of 
the site. Although a 11 target compound 1 i st (TtL)""Tnor·g·anics ancf"organ·,-Es·;· as 
well as non-standard volatile organic compounds (VOCs) previously tested for 
during the remedial investigation (RI) work will be analyzed for in groundwater 
samples to be collected, special emphasis will be given to the compound 
tetrahydrofuran (THF). THF was found in levels of concern in samples from two 
of the groundwater monitoring wells previously installed and monitored as part 
of the RI work. 

1.01 SCOPE OF WORK 

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

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

2. exploratory borings at the MW-3 cluster location and at locations 
ftf.ffit.ffi@.it.W west jijgffi§.ijf~i.t of the MW-3 location, with analysis of 
groundwater samples retrieved at various depths and with completion of the 
test borings within the bedrock, to provide information as to the vertical 
and horizontal distribution of THF and potentially other voes in the 
groundwater west of the site; , 

3. installation of a three-well cluster at a point downgradient of the MW-3 
cluster (new well .designation MW-7S, MW-7D and MW-78), at the approximate 

040-9Z6/STIJTNJ>L./IIX): hs/010292 1-1 
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4. 

5. 

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

two rounds of groundwater sampling from the existing and the new 
monitoring wells (MW-IS, MW-1O, MW-2S, MW-2O, MW-3S, MW-3O, MW-38, MW-4S, 
MW-4O MW-5S MW-5O MW-6S MW-6O MW-7S MW-7O MW-78) fo.r::totf"'anldJini 

-~lllilll'.111111\1111111ll■lf411 
a round of sampling of City of Stoughton public water supply wells No. 3 
and No. 6 for THF to be conducted in ~he spring of 1992. 

I. 1.02 ABBREVIATIONS 

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

DNR 
EPA 
ERM 
FSP 
ID 
MW 
NR141 

PIO 
POTW 
ppm 
QAPP 
RI 
SAP 
TCL 
THF 
voes 

Wisconsin Department of Natural Resources 
U.S. Environmental Protection Agency 
Environmental Resources Management, Inc. 
Field Sampling Plan l:Pi.r1ttJ.b(§lfli$.ARli, ERM, 1988 
internal diameter 
groundwater monitoring well 
Wisconsin Administrative Code governing the construction of groundwater 
monitoring wells 
photoionization detector 
publicly owned treatment works 
parts per million 
Qua l i ty Ass ur a nee Project plan lfir#dJ.IJ.btiJ%:ffi:it:tMil!lli.tRMll!t9.lffl 
remedial investigation 
Sampling and Analysis Plan, ERM, 1988 
target compound list 
tetrahydrofuran 
volatile organic compounds 

040-926/STCJTJIPL/ll)D: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 herein be completed in conformance with those 

ILWlflfji{llilltii•Iiim 
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 voes. 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. A~terAat4ve~y,-eA-site-te~ti-A~-ntay-be 
~erf er111ee- 4f- a- -su-'it-ab~e- -s-e-r,y-i-c~ -f~ -suc-tr-t~s-t-i-ng- -i-s- -i-deAti-f'. ie<i-aAe- 4f-eA-s He 
eeteet4eA-~41114ts-e~~4va~eAt-te-~aeeratery-~41114ts-eaA-ee-aeee111~~4shee. 

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 installation of pumping and sampling 
equipment will be used. 

040·926/STilTNPL/lllD:hs/010292 2-1 
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In unconsolidated material, groundwater samples will be co1lected from near the 
surface of the water table and about every 25 gp ft in depth below the water 
table. Groundwater samples in unconsolidated material will be collected as 
follows: 

• flush hole using air-lift to remove cuttings and debris from 
dril 1 ing; 

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

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

,.,.~ ., .. -

purge well by pumping or bailing; and 

collect groundwater sample using decontaminated stainless steel or 
tefl on bail er. 

If 11\i~UJ::i.itiffq:fWttii.l?ff§:futli.tJ:iiri.11 the~ er4 ~ ~ 4 A~- ef1t1-=i~meAt- efflf).:'.leyee does not al low 
insertion of the sampling pipe past the drill bit, sampling in unconsolidated 

)zones will be as follows: 

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

purge hole by pumping or bailing; and 

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

In bedrock, groundwater samples will be collected as follows: 

• set -drill casing in top of bedrock; 

drill to desired depth in bedrock, leaving open hole; 

flush hole using air-lift to-remove cuttings and debris from 
dri 11 ing; 

remove drill assembly; 

• isolate sample zone with double packer assembly (e.g. Tigre-Tierra);' 
and 

• purge and sample using decontaminated submersible pump. 

i:ilt: .. ,t-•• 
040·926/STIITlll'L/lllD:hs/010292 2-2 
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Samples :f§#lffi.PP.ti:t.§tfrlfib.iff&!Ji will be collected in voe vials in the field, and 
kept on ice until delivery to the laboratory. Chain of custody documentation 

iiiiilii~liiiiiiii~~ll!rtTf!\11 
due to non-QAPP methods employed for the collection and analysis of these samples 
Ufi:§#@~ii1i)bij§.!Jb§i.ittltf!t9.ffi.ttfflll4lt)fi§.6.Wffiir1lo.9f:J.timli.li)m@ijijyij.J)Jgjj it.t.kltiJijjij __ @.tt;,ijJ:, 
the results must be considered semi-quantitative and suitable for screening 
purposes only. The purpose for the collection of these data is pF4maF4ly Jg 

llliil!1!!1!!111mllllll!i!111!1'a1~1-lf ::if y:~:!:m!@!:f !,!~:~!ti!:~rni!'i~'f!!J:19~4!1ijf?'r~! 
proper location for the new well nest (MW-7 location) west of the site )):i@WilJ: 

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 
adjustment can or should be made to the 25 gq ft proposed groundwater sampling 
interval, either to reduce unnecessary expense or to obtain more useful 
information, appropriate adjustments will be made following consultation with and 
iw.~HFFeAee ijppn~tvil by the EPA aAEi- gNR- f)f'e-ject- mana~-s :inJ@ijijjijJ!Jit1Jtn:tw:ttl. 

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

t.~~t!Prti:f1:iij:=$§jjJJ:,1w.1~ir1~i.\:1ififilf$.i.il.llllllll1J.l~1tr;-1':f a:f r:!~I;:1~ 1IT-r-rf *~;-:ije,1:,1:!! 
field screened with a photoionization (PID) meter at approximately 10 ft 

iFJtJllflltr•1r111•1■\lllll\llltlllll 
High pressure water and steam cleaning of drilling equipment will be performed 
between construction of exploratory borings, in accordance with NR 141.17(2). 
Sam 1 in e u i ment w1· 11 be cleaned w.·.,.·--·1··,:a:,1;;::,,,,,,;;,•e···•:;1;::-e···•:~---·--e····•:•n···•:;1;:,,,,=='~j;;(:::J,,,,,;;;;;;;;;;;;,.t:,=,,=i..,··=--·=,=,=,=:.i:::t:.;::a.=::t=:ei::1';;;;:=:.i::=,:=i,;:;.,,..=;.;.i];i ..... , ... P... g q P -.·.•.=:-.Y~LJ:L.-:~.--·.-~':'9 ... ·,.•:-.-:~iV=W,~f:':tJ~tHY:t,¥-X:,ffT't, ... ~/:~ft.:¥-~~=, 
rtMt~t between collection of groundwater samples, in accordance with procedures 
spec if i ed in the Field Samp 1 i ng Plan ( FSP )¥{$.ijctii:in:s.IJHATaffifJtfS.I!{=S.ieIN.ffiiijdii:i 
ll (ERM-North Centra 1, Samp 1 ing and Ana lys"fs····iffan·~---·Parf .. f.:-j:'leld···saiiiplln·g .. iffan·~-
1988). 

040·926/STOTNPL/)IID:hs/010292 2-3 
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ltffl,l.le!II?.itiiJ.!t!l 
OATA·····cou···-ecJION'·'·'·suMMARY 

tiet.QRAt!Miiiiilliil.$.ii1illikm;lnw1iiRt§Awmti 

;;;;,;~&.;11**t!Mr::=nwwrwww++:t+t:!wt.o.c@:t:mavt~tttt:tt:r:ittt::i:=:KKr:r1rn:1:::::rnrn2:2 

:~ili:~=-::i:::::::1:::r;~1~:j;::::::;:i:~e:i1r1::::~ilffii=::::::i:i::~~:~::1:::1::1:1::::1::::::::::::::::1:::::i:iii~~~:i:::i11:1:111x:~1* 
r11nm11:t:t1t:::::mtt:::::n:t1m::w11tm:::1nmrn1w:rnr}ut::::@1:r::nn1mn1=:::1:@@11m~t:t:::t:t:::tJ.:ti 

(S1'iil{ ... iititai 
li ll!ll11\lillll.1lllllmii.lMl!if ijf!J:jjgfjj@.ijgff!iffti#t::~#9.:tiat::IP.!l 

1Rlttffit.hi4t:l(WXffiit::f&tffV®.!$Jlih.4tfftt.f@ 

-■-1111•1 
l{lll!l~i\ll]l!l!/i:IIIJ.ll©.f ~ttt.miii:mtiu1w.:tt.ttmou11rJmit::::n:ittiMhwtJHiiMt 

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

::::~::!i?:~::t:=:::,1,°::;:n::;:~::::1~~:~;1:::r~~=~=e:i:.~;:::::.:=: 
040·926/SlOlllJ>LjlllD: hs/010292 2-4 
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It is intended that' EB-I, EB-2-aAa EB-3\ka.h4L£B.F$. be constructed initially. The 

~ropo~;~ 4-~oAcaa i~ ~~ ~~ ;~; ~o~~a ~~; ~ m!ft?:2f r1·~~s,"~a p~rid~J:,i:~,i~--~-:'io"i:t~teit-1:i:rif:jh~ 
ijjj\ffitt:i:tlfl§ft:::lti@HP.Wt:@tpµijg~~itblfil9.W.il rfupend i' n~t·.·,iipon·····,.'ih!'

1re·'s"u'i·fs''·····a1 .. , .... fh.eie 
locations, the other exploratory boring locations may require adjustment, in 
#.4.4itt:Jl#ii!1t:tifH@rf@t:itY.it:§4ti#iitl@mitl#:~t:)iii!dtij4@ ..... . 
Upon completion, and collection of groundwater analysis data, exploratory 

ii!it~il~t,i~Viilllwi~••1111111111•~ 
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 cluster. These wells will be clustered in the same manner 

;~1&iiil~;1f~::~-i1:~~1rl.lil!~ill!;11111!lirll1!!!!llt:~;111\Ti1111111!!!i.tillfl.!IIII! 
Attached Figures 2 and 3 show well construction details. 

A. Glacial Drift Wells 

MW-7S will be a shallow water table well screened to intersect the water table. 
MW-7D will be a deeper piezometer, screened at approximately 70 to 80 ft below· 

040-926/STDTNPL/MDD:hs/010292 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 requir~d for MW-7D should 
construction not be practical oy the hollow stem auger method. 

For MW-7D, soils will be sampled continuously to the depth of·the water table, 

i~i.Mlll~~~f,till!i\!I 
i&iflliti~tti::::Jtlt.:ti.::tth~t::Jt$P$1i ~ 

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 specified in the FSP 

iiiital1!i~tt•itii~l1iM\; 
f~FtheF-thaA-19-H above the S€Feeft wafer:J:tal:He. Two feet of fine sand wi 11 be 
'installed above the filter pack, con.s'ls"fe.n"f .. .-.. wlth Wisconsin 1 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 eae~e-tee~, 111~EI :filijJij-rotary or air-rotary methods wi 11 
be employed for the construction of thes·e···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 
steel may be used for riser pipe eeyeAEl-19-feet.- above the S€Feeft W.aten&t.ifHi. 

······••t• 
Beginning at the ending depth of MW-3D or MW-7D, as appropriate, soi ls and 
bedrock will· be logged at approximately fitH\#lJ0 ft intervals by field 
characterization of cuttings. Cuttings will also be field screened at about 10 

iiiiiiifriJtk4~$=::w,::=•===1•=== 
040·926/STIIOO'l/1111>: hs/010292 2-6 
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C. Decontamination Procedures 

High pressure hot water and steam cleaning will be performed on all drilling 
e9uipment bef;e;n co~~~h~h~;l~~~~N~J~~ 
i&IIJ1tf&~~~ll(W■llffd~~1ll1llf!i\ita\:filrllitldl1ie 
D. Monitoring Well Development 

Following installation, wells will be developed a minimum of 24 hours after their 
construction us1ng bailers or pumps in accordance with the requirements of NR 

... ,J■■i,■---
2.03 HEALTH AND SAFETY 

All field activities will be performed in accordance with a--s-i-t-e--a-nd-we,k
spee4f4e--hea~-t-h--and-safety-1rl-a-n--dFafted-fer--t*-PeFfeFmaRee-&f--a-ll-eR-s4te 

_ iJiiil~IIIl1111&•illll'l•il 
]J:jJJ;l!llb!tt:t!Mlti::tt:t!lt!ll!tt:tmmtn!ttEtlttnnr::::11:tA'f fWVJ.:At:tmlltt:m@::trJ!flmi,;llffltfflf;i 

Pti~U~t.lMi!ni§itlll!lli@:t:::t:t:M@tJanmtrt#.ifi:n::t:till!l$lttniijijJAJ#9:§@t:rnrmt::i@eM?.§li%!iti 

fM~Uitt.l:$.i!fitWlif:f ii.:¢.ittttm:npmJH#.:n§t:t!tt:tn:til$t.f #.ijgj)A¥~9:¢.@:l!l::=tff tl@eA.i$JH:lij4.J 

ii.¢.kijfilf it?Mi¢.t 
t:tiifit.Mllf:fJ:ti@rn:trntt:tt@::t@MEM@ttitl1ii4f.iJtN::!Ml§\fti#.4.tl¥iA¢tnr@wtt§9$.Zii$JH~l\t 

040·926/STOTllPL/MDD:hs/010292 2-7 
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2.04 RESIDUALS MANAGEMENT 

~~*-t.:~:tj:ij:j1,iA?m~~111l.~1r~~R:1:=rie;;$.ti~r:rs:::i:fifi:i~tt::~~li1!;1111!tlil.!!!!f {f.11.l{l!!i!llilllilltl;!:!-
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. 11a't11•.1c11,11a-,•1:•111i111• 
IHH!lJHHA@UlfiGtQE':\1#!:QlHPS 
Liquids generated during decontamination, dri 11 ing and purging ijf:{tii:fflpmr.iiitt of 
exploratory borings and monitoring wells will be 11@¢.ijg/!Hi!tt.ifuiirirt:lil9.ti9ili6.f: 
:s.1tte¥ta:tid €8Rta4Rel"4zee-fel"-~U4111ate-E14s~esah-el" hauled off-site for suitable 
cffs"pos"ar··at -a- tMKftJft.Mliift:it.§ijgfft.ijij POTW. 

:J!llEt:t:::tx.e]P:f:itJinMIJ!,§f:Wi9.lJM:mHlti 

liiili~:111111:11!:!ll!!!!I ali.l.&l~!JjjJ]j{fqyjjJi.\t.aiitMUfft:J.Jffl(!9.@gijr,jjij9.}Jtii.fiJ.ftliritJbty 

i@:::1:rttW.#.tiitt:::eniijij¢.jitI®.t@ij9.JJJ;1.Mm]::i:b§l§ieJ#tit.§t!ilQibii@i 

■,1:1rai1•tr'liL• 
§@:J:::::t:t:tx.ti1:itilt:it:MlQijf:Jh§tR4.f:gjtijgf Jtiftit 

llla11919Jllilllll■lllllala 
t@:::n::1:t:mittm=timtnilt.J:9:orw1.ii1t 

llll~Jlll~6,t!!B 

_,,a11•• 
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~~•wi■i•\1••• 
2.05 WELL SAMPLING AND ANALYSIS 

All monitoring wells (locations MW-1 through MW-7) will be sampled in the wiAtef 
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City of Stoughton municipal wells No. 3 and 6 will be sampled in the l#.tf]:y spring 
of 1992, with analysis for THF. If THF is detected in either of the wells, that 
well will be resampled with analysis for all TCL inorganics and organics and non
standard voes previously tested for as part of the RI. 

•1111,wra1,•1a1111•••rw1c,11a1111 

ltla1ll.litll&11•1t&llt1 
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 f§R. Monitoring 
wells will be located and mapped in accordance with NR 141.065(2). Tfie?t.dfffiUf. 

i&1iiiitrli!J:1i&1111rilli11111~= 
2.07 REPORTING 

; ~ ~tW:irl:HtGENER&t 
1. _,,..-, ! •'\1; 

·-.Jtie,}ollowing reports and data presentations are planned: 
,,. -- ' 

• during drilling of the exploratory borings, the EPA and DNR project 
managers will be advised of progress and results of the work, and 
will be consulted relative to the locations of additional 

iiiid&!f!T~JlL!ff?lf&T• 
upon completion of the exploratory boring program, the EPA and DNR 
project managers will be consulted relative to the location proposed 

iifiitaiiltZ:tlillfa~,■ 
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• 

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 , Jijfr%i:¢¢.§.tif.ib4.i.tt:,n:t,nttH.8.Il!J4l#II 
including: 

mapping and elevations of borings and monitoring wells, 

boring and monitoring well geologic logs, 

particle size distribution data ll§ffl]f.it.b.9.f:UIP!M:llll for 
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 voes 
using wastewater methods 601/602), 

a written de script ion of methods employed and 
significant observations made, and 

well development procedures and documentation; 

following completion and validation of analytical results from the 
first round (gjfJtY.tt~:Pt:lfigJ[w4AteF of 1991/1992) of groundwater 
monitoring we 11 sampling l#.tJ.Itii@tUitf@§lft/Qi:JS%!:jffe.:l:l~:m:ii:t@ij9JHI, a 
report of data and validation results will be submitted; and 

• following completion and validation of analytical results from the 
second round (SJ:IF4Ag iii:H&:Jiij@.iij of 1992) of groundwater sampling 
aF1e-saH1J3HAg-ef-Gi-t-y-wells--l-and-~, a report of data and validation 
results will be submitted. 

ffihi:I:/fii:l:J:iN/l#.1:::::1.PP.ifiiidl#lifiiffiffiiiiijlttijJJ.ijJij9.tiitiiJ4nftiitM:::]fijn!,Iij§j:!'9tiiilili#i§!f 

:111ttttr,~i:iti.E;li~i:.~ltitl:~~;i~illf.l.4;1.:f.::~~l~!;;;;~=.ii.iii;;;11etdata 
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717ll. 
STANPIPE PROTECTIVE 
CASII\ G MUST EXTEND MIN. 
OF 5' BELOW GROUND, 
AND :'.XTEND 
MIN. Or 2' ABOVE 
GROUND SURFACE 

TOP OF' 
SCREEN 

(THREADED 
JOINT) 

CI_OSED BOTTOM 

FIGURE No. 

1A 

STANDPIPE PROTECTIVE CASING 
AND LOCKING CAP 

BENTONITE OR CONCRETE 
GROUND SURFACE SEAL 

2•-rt MIN. 

5'-0" MIN. 

ANNULAR SPACE SEAL. 
MIN. 2-0 PER NR 141 

t22t.-- MILO STEEL OR STAINLESS 
STEEL RISER CASING ----UNCONSOLIDATED T DIAMETER _MATER~ 
MIN. 5 F'EET Of" BENTONITE 
(IF NEEDED) 

MIN. 2 FEET OF FINE SAND 

EXTEND FlLTER PACI< TO 
MIN. 2' ABOVE SCREEN 

WATER 

WELL SCREEN. (10 FT.) J04 STAINLESS STEEL 
CONTINUOUS SLOTTED TO RETAIN MIN. 90,C 
OF FILTER PACI< 

6 INCH MIN. DIA. 

TYPICAL MONITORING WELL 
NOT TO SCALE 

SB 
STRAND 
AS.900A'lb. INC. 
ENOINEE:~S 



. , 

M NIMUM 2 .·FEET 
FINE SAND. (iyp) . 

CLOSED BOTTOM 

F"IGURE No. 

1B 

STANDPIPE PROTECTIVE CASING WITH LOCKING 
CAP. MINIMUM 5 FEET BELOW GROUND SURFACE 
TO MINIMUM 2 FEET ABOVE GROUND SURFACE. 

GROUND SURFACE SEAL 

T 10 LOW CARBON OR STAINLESS 
STEEL RISER 
ANNULAR SPACE SEAL - PER 
NR 141.05 ANO 141.13 

WATER 
~-- MIN. 6 IN. BOREHOLE = TABLE 

POTENTIOMETER SURFACE 
= 

BENTONITE SEAL (5 FT. MIN) 
(PELLETS, IF NEEDED) 

'r ID 'TYPE 304 STAINLESS STEEL 
RISER (10 FT. MIN) 

FILTER PACK (MIN. 2 FT. ABOVE SCREEN) 
TO RETAIN SOX OF FORMATION 

't' 10 lYPE 304 STAINLESS STEEL 
SCREEN (5 FT.) TO RETAIN 90:1 
OF FlLTER PACK 

JYPICAL Pf EZ0MEIER 
NOT TO SCALE 

..... ·-··-· -· _., ___ ..,. -· . . . .... ~ ..... , ....... __ ......... _ ....... , .. -, ·-. --·---- -- . - ..... .. 

sa 
STRAND 
ASSOOAftlHC. 
ENGIN RS 



STAf\ DPIPE PROTECTIVE CASING 
WITH LOCKING CAP. MINIMUM 
5 Fl, BELOW GROUND SURFACE 
TO MINIMUM 2 FT ABOVE 
GROlJND SURFACE. 

SC>IL OR CLAY CAP---
1.ANO SURF'ACE 

UNCONSOLIDATED MATERIALS 

IMF)ERMEABLE LAYER 
(IF" APPLICABLE) 

UNCONSOLIDATED SAND 

BE:OROCK 

CLEAN FINE SANO 
(2 FT.) ~~~~--
Fll.TER PACK MEDIUM 
TO COURSE SAND 
O~! GRAVEL MINIMUM 
2 FT ABOVE 
TOP OF' SCREEN---~-

'• MIN ti' •' DIAMETER 
BOREHOLE: 

CONCRETE: 

GROUND SURFACE SEAL 
,.....,..--e IN. STEEL CASING 

(IF APPLICABLE) 

6 IN. STEEL r.ASING 

BENTONITE SEAL 
(IF APPLICABLE) 

2 IN. 1.0. LOW CARBON 
OR STAINLESS STEEL. RISER 

CEMENT /BENTONITE 
OR BENTONITE SLURRY 
ANNULAR SPACE SEAL 

AS PER NR-141.05 
AND 141.13 

BENTONITE SAND 
PELLETS-MINIMUM 5 FT 
CHIPS ALSO ALLOWED 
(IF NEEDED) 

---2 lN. I.D. lYPE 304 
STAINLESS STEEL SCREEN 
(5 FT.) 

FIGURE No. 

2: SEPBPQK MQN[ORINQ wru, a NOT TO SCALE 
-97S-1SSA 

!PP!:'TIJ. I§ 
ENQINEERS 



. - . -
STRANO 
ASSOCIATES. INC. 

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 

r ... ~ /'.::"; , -~1 ,.., .. .. , _ ~ 

, •• , _9 C' 
'-'•··· J ~ ·-

~:~'~:,,;,ur::c~ .. 
I"',\~. •- \ ... · .• ,.:, •. , ... 
'hr,~ 1 L I 11•1 , ,to\ .::{...t ·;,: .. ; 

(.: 

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

'-~ 
·,' 

Dear Ms. Van Donsel: • I 

Enclosed please find three copies of Figures 1, 2 (2A and 2B) and 3 for inclus,i~h ~~;he· , 
"Workplan for Additional RI Work - Revision l" which was transmitted on lanuary_,2, 
1992. These figures should be inserted after Table 2.09-1 and just before App.~ndix •A 

I 

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

Sincerely, 

FOR TIIE STOUGHTON CITY LANDFILL STEERING COMMITl'E£ 

J /JI.ML &!fffr--_ 
Jane M. Carlson 

cc: ~- Robin Schmidt, DNR w/(3) encl. 
Mr. Robert Kardasz, City of Stoughton, w/(2) encl. 
Mr. Tim Wright/Jessup Group, w/encl. 

040-926/JMC:TK 
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CrTY or MW-4 STOUCHTtlN 

P-3 • 
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............................ ()5 
.............................. 
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SB-1 

(il 

P-2 . . 

C-3 

" MW-1 
s 

. ·····. 
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\'DINE.VOLi. INC. 

. 
SB-6 

>-LEGEND: ~ 
PROPERTY LINE ~ 

CRAVD. ROAD 

DRAINAGE DITCH 

wrllANDS (NOT SHOWN WEST 
Of SITE) 

PREEXISTINC MDNITORJNC WEU. 

PIEZOMITER 

SURFACE WATER 5rAff CACE 

MONITORINC WEU. CLUSTrR 

IANDFlU. BOUNDARY (BASED ON 
RESULTS OF DRIWNC AND 
CEOPHYSICAL SURVEYS) . 

TOPOCRAPHIC CONTOUR 

APPROXIMATE SCALE (ft) 

5- i 
0 100 200 

.liQIES; 

1. AU LAND IN SECTION 4, T.5 N., R.11 E. 
2. TOPOGRAPHIC CONTOUR INTERVAL 

Of 2 FEET. 

\I EXPLORATORY BORING 
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SHALLOW 
4•• $' PROTtCTI~ 
STEEi. CASING Vt1TH 

CAP AHO LOO( ~ 
(2.~ rT. ALS ANO 8lS). ___ _ 

LANO SURF ACE ' 

CONCRETE 

CEMENT/8ENTONl1E C5") 
GROUT 

' SANO PAOC 
(MIN. 2 n. ABO~ SCREEN) 

NOMINAL 10• 80ROi0l£ 

2"' 10 nPE 304 STIJNLtSS ................... .,. 
S1En SCREEN (10 n.) 

Pl.UC 

UNCONSOUOA TEO MATERIAL 

NOTE: NOT TO SCALE 

DEEe 

CONCRETE (2 n.-SLOPED 
AWAY AT VltU HEAC>) 

ctMENT/8tNTONITE ~) 
citOUT 

WATER TABL£ 

NOMIHAL 10- 80ROfOL£_ 

ElENTONITE SEAL (2-~ n.) 

FIGURE 2 

--~ 
ENSR CONSUL TING AND ENGINEERING 

TYPICAL OVERBURDEN WELL 
CONSTRUCTION DIAGRAM 
STOUGHTON CITY LANDFILL 

STOUGHTON WISCONSIN 
ORA~: EOH 

TVA 
OAlt: 8/29/91 tM&BER: REV. 

APPV'O: RE\1S=7: X 6885-002 0 
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STANPIPE PROTECTIVE 
CASING MUST EXTEND MIN. " 
OF 5' BELOW GROUND, 
AND EXTEND 
MIN. OF 2' ABOVE 
GROUND SURFACE 

TOP OF 
SCREEN 

(THREADED 
JOINT) 

CLOSED BOTTOM 

STANDPIPE PROTECTIVE CASING 
AND LOCKING CAP 

~ BENTONITE OR CONCRETE 
/ GROUND SURFACE SEAL 

2'-(f MIN. 

5'-(f MIN. 

ANNULAR SPACE SEAL, 
MIN. 2-0 PER NR 141 

----- MILD STEEL OR STAINLESS 
STEEL RISER CASING . ---UNCONSOLIDATED 'L DIAMETER 

_MAT~Rl~LS 
MIN. 5 FEET OF BENTONITE 
(IF NEEDED) 

MIN. 2 FEET OF FINE SAND 

EXTEND FILTER PACK TO 
MIN. 2 1 ABOVE SCREEN 

WATER 
FILTER PACK TO RETAIN = TABLE 
MIN. 50% OF FORMATION MATERIAL 

WELL SCREEN. (10 FT.) 304 STAINLESS STEEL 
CONTINUOUS SLOTTED TO RETAIN MIN. 90% 
OF FILTER PACK 

6 INCH MIN. DIA. 

FIGURE No. 

2A JYPICAL MONITORING WELL 
'NOT TO SCALE 

sa 
STRAND 
ASSOOA TES. INC. 
ENGINEERS 01-975-155A 
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MINIMUM 2 FEET 
FINE SAND (lYP) 

CLOSED BOTTOM 

FIGURE No. 

28 

01-975-155A 

STANDPIPE PROTECTIVE CASING WITH LOCKING 
CAP. MINIMUM 5 FEET BELOW GROUND SURFACE 
TO MINIMUM 2 FEET ABOVE GROUND SURFACE. 

GROUND SURFACE SEAL 

'L ID LOW CARBON OR STAINLESS 
STEEL RISER 
ANNULAR SPACE SEAL - PER 
NR 141.05 AND 141.13 

WATER 
r:xx1--- MIN. 6 IN. BOREHOLE = TABLE 

POTENTIOMETER SURFACE 

BENTONITE SEAL (5 FT. MIN) 
(PELLETS. IF NEEDED) 

'L ID lYPE 304 STAINLESS STEEL 
RISER (10 FT. MIN) 

FILTER PACK (MIN. 2 FT. ABOVE SCREEN) 
TO RETAIN 50% OF FORMATION 

'L ID lYPE 304 STAINLESS STEEL 
SCREEN (5 FT.) TO RETAIN 90% 
OF FILTER PACK 

JYPICAL PIEZOMETER 
NOT TO SCALE 

sa. 
STRAND 
ASSOC A TES, INC. 
ENGINEERS 
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STANDPIPE PROTECT CASING 
WITH LOCKING OP. MINIMUM 
5 FT. BELOW GROUND SURFACE 
TO MINIMUM 2 FT ABOVE 
GROUND SURFACE. 

SOIL OR CLAY OP 
LAND SURFACE 

UNCONSOLIDATED MATERIALS 

IMPERMEABLE LAYER 
(IF APPLICABLE) 

UNCONSOLIDATED SAND 

BEDROCK 

CLEAN FINE SAND 
(2 FT.) ----~---____: 
FILTER PACK MEDIUM 
TO COURSE SAND 
OR GRAVEL MINIMUM 
2 FT ABOVE 
TOP OF SCREEN 

I MIN 6" I 
.. DIAMETER., 
BOREHOLE 

VENTED OP 

CONCRETE 

GROUND SURFACE SEAL 
_,,,,,-- 8 IN. STEEL CASING 

(IF APPLICABLE) 

6 IN. STEEL CASING 

BENTONITE SEAL 
(IF APPLICABLE) 

2 IN. I.D. LOW CARBON 
OR STAINLESS STEEL RISER 

CEMENT /BENTONITE 
OR BENTONITE SLURRY 
ANNULAR SPACE SEAL. 

AS PER NR-141.05 
AND 141.13 

BENTONITE SAND 
PELLETS-MINIMUM 5 FT 
CHIPS ALSO ALLOWED 
(IF NEEDED) 

2 IN. I.D. TYPE 304 
STAINLESS STEEL SCREEN 
(5 FT.) 

FIGURE No. 

3 BEDROCK MONITORING WELL sa 
STRAND NOT TO SCALE 

01-975-155A 
ASSOOA TES, INC. 
ENGINEERS 
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EXCERPTS FROM FSP 
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A reference point will be established on the 

piezometer from which water level 

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 

w i 11 be logged using the YJ'.!}ff:~~~a~iil[$.9.]f11~E~]iIIJf:s:i;g;~§'.~ltt~r~:~I~I~ 
Jl(!Y,[,,~l~ and sampled with a two-inch diameter split spoon sampler. 

Sample retrieval will be enhanced by fitting a spring retainer to 

the split spoon sampler. The sampler will be capable of 

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

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

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

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

being removed from the sampler. Composite soil samples will be 

removed from the soil sampler in two foot intervals and placed in 

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 
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for approximately i£.~ minutes, at which time the concentration of 

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

measured using an HNu photoionization meter. The sampling jars 

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

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

exhibiting the highest concentration of organic vapor above 

background will be selected for laboratory 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 '?.,n{:t:m:Wal'~q 

Drilling augers will be steam cleaned i§iii:4\~u:fffi'.il'.gf[;ifln~isf~:!;:g:f.gt:ff.j;/ 
!iJrg][q,l;iJE'.flJI~~t?tl])~gifi'.i between each boring and split spoon samplers 

will be !§iµt'J~arYY:fil~~~l@'.~~~ 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 

water sampling, and field hydraulic conductivity testing. 

~ad;t15:l:·gp~·~11'ilj)n,9•ri'.fi;epzz::t'.ngj:i:~:w,13.·jJ:,i;~rnE'Jn,aQ,nq:,~;;:i,:,::j[h$~A:+ieot'~::[o.u;ts·fq~::;:'.ith~!!m1J4'.j'.f:f.:i~Lg_~i 

l±n.v,~;$t'$.§'gj;',l:jv.~}::;[ a;:~·a,1:~~(o'a:·s;e (ij:,-:.6n::,:!·i:-J:li~}i'( t.'ey:{~WJ:mto,:~JM-T,asJ<:i;}~'!:::',;-~a '.t=:a::i::::·:~f.i'c:3;Z<?:;')m::En~i 
il.;n.~~.:g#)fd~:welil;i':iii:',s''ampl;Jrig;m[t.¢'.sU:lts[~m 
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6.5.1 Monitoring Well Design and Installation 

: ., 
Two wells will be installed at each of the anticipated six 

monitoring we 11 1 QC at ions \i'"i1;:'n'f:~::m~~:t,i~J:w]~±h$p:f~~·~::mm::i·n:v:i3's:t:±gat:fye!i:i!,i'?'.l:'~~i£:ii 
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 

iPp.§'.'il;'.i:9ngo,·::~i)~ppi8x,!rnatiUS~1~i:~:2:;;rt"~[-e:~~ratfo'.v.e1 the water table. The deep 

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

the drilling program a potential aqui tard/aquiclude is located, 

drilling procedures for the deeper wells will be modified l?:~ 
~g[,£ifgu':;i@d'iii,:!~9¢rn(;!np:Cq;§Tuigt1i,e,J2iffi;:~(C:islii}<i1@:!::#:n:1:o~i:i~~the;~ii{a,qu,:,if~1:.q.zagµ:tc~lp~9.~! 
lp,@■c9nf':tpu in'§,~imj:,;(tfl.~!:m;:m~o~p;e po-+··e;~f~p~o\lgl'j'.1m::i,;;t i'ie:•:im:H\~a~i9gi;,-~1 to prevent 

possible interaction between separate aquifers. In that 

instance, the deeper well will be finished in the uppermost 

portion of the lower aquifer. The details of a typical 

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

Monitoring wells will be constructed to comply with applicable 

federal, state, and local regulations concern;i.ng ground water 

monitoring of hazardous waste management sites. 

The following procedures will be used to install the monitoring 

well clusters: 

0 Wells will be advanced using a nominal six

inch I. D. hollow stem auger :fpo'fflI'p'a:~:::]:O';FI'p§'fi! 
poren'qJe':J:i to total depth. 
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SHALLOW 
4•x 5' PROTECTIVE 
STEEL CASING WITH 

CAP AND LOCK ~ 
(2.5 FT. ALS AND BLS) ·----

LAND SURFACE 

CONCRETE 

CEMENT /BENTONITE (27.) 
GROUT 

2• ID TYPE 304 STAINLESS 
STEEL RISER 

SAND PACK 
(MIN. 2 n. ABOVE SCREEN) 

NOMINAL , o· BOREHOLE 

,, / 

// 
// 
// 
// 

// 
// 
// 
// 
// 
// 
// 
// 
// 
/// 
// 
// 
// 
// 
// 
// -1------,, / 
// 
// 
// 

2• ID TYPE 304 STAINLESS----····· 10 Fi 
STEEL SCREEN (10 FT.) :/:::::: J_·~ ~ 

PLUG ·::::. / / ==___....· .... : ..... ·:....,.·. / / 

UNCONSOUDA TED MATERIAL 

// 
// 

VENTED CAP 

, . , 

CONCRETE (2 FT.-SLOPED 
AWAY AT WELL HEAD) 

CEMENT/BENTONITE (27.) 
GROUT 

WATER TABLE 

NOMINAL 10• BOREHOLE 

~~- BENTONITE SEAL (2-5 FT.) 

2• ID TYPE 304 STAINLESS 
STEEL RISER (10 n.) 

·--..:...:...:..1--- SAND PACK 
(MIN. 2 FT. ABOVE SCREEN) 

PLUG 

NOTE: NOT TO SCALE 

2~ ID TYPE 304 STAINLESS 
STEEL SCREEN (10 FT.) 

STOUGHTON CITY LANDFILL FIGURE 

SURF1CIAL AQUIFER MONITORING 6 -2 
WELL-CONSTRUCTio'N DETAILS 

~ ERM-North Central, Inc. 
9
/l

5
/

55 

7Tl,,G, 
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Soil above the water table in the shallow 

water table wells will be logged \g[;,Q'91f(i11Ifl.~1 
iP,,$:Q,§j 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. 

A single soil sample will be collected from 

the screened interval portion of each 

moni taring well installed at the site by 

using the split spoon sampler with a spring 

retainer attachment. This sample will be 

analyzed for particle size distribution using 

ASTM Method D 422. 

In the event that a potential confining layer 

is encountered during monitor well drilling, 

an undisturbed sample will be taken for 

laboratory measurement of hydraulic 

conductivity using a falling head 

The well casing :!'P:1f-J1!i~fff&'.lrwiJ!:\lpp'.~r,~]m~1f:w'e)f'~~ will be 

constructed with two-inch I.D. flush joint, 

i"±&P:~:~j~!;g04'::r:!:ii!;i,$t.a,:in l. ~ s:s)::i~:':$J e;i3::r,;:i~:::t.P, li::,:'e:;~'1:iimi;::@1:f:;~~ll 0'';:;:r:'q-~:L ~! 

[g'as:t;ng:Wil;:iit'l;Nitl'l~11j,:i,o~er1':'.~leli;~rw$~I]1:N~~~:sd.::t:::.h)iy~:i:,:;a:i::!::'~Q:::fJ 
i#)=>g,1;::::,:::t;ts~:1:'.i,m::~1:p_e:tatio,v~:;1:::.th~:imtscre·¢n;i:/:•9£1:1:::·$~_ai_ri::i:'e_s:~1 
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l§U~~!Ji~~~~~n~~!~~r.£e~arn.1ngl~f~~ijf:~tPal.PJ]!W~l!i~~~;~q13ns~s:~ 
~r~~tu§1r~1ir11~:B~ili1ill~9Ji.J{§~2~e~lmt:@:@:t1~~r~ 

The well screen will be two-incH!li)~f:s'.7€"~'.~nJ'e's'sl 

i~€[~l with a No. 10 (0.010 inch) manufactured 

slot openings. The well screen will be ten 

feet . in length, and a §°,i.:@fih~-~:~:mm!i~,§.~,~~;;!E,i plug 

will be fitted into the bottom of the screen 

before installation. The well screen and 

riser will be installed in the boring prior 

to removal of the augers. 

The annular space around the screen will be 

backfilled with washed rounded well-'soi:ffea! I I i:-,.:$,-,:,ia,,:;,;;;:;.,..:,:,:;:ll,:..:::l 

l§:l,1:~1:"1'a! 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. 

~]3'.0:v..~:1{in\1~jt,!iJ~:it:i!::i:W_a:t.el:'JJ1:mt.ab•~-~-,~!i~:!i:ra·mp•:t:ac,·ea,:,m~::::1SJi~'!:c>n;:t:'t;'§.1 
~;::¥·~2::ifuge:f1m1nya;-.a t~.a~kwitJj:~c,1·e:,~~;,~:.q4'.te'$'.:~~ 

·: . , 
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The remaining space above the bentonite seal 

will be filled with a cement-bentonite grout 

placed with a tremie pipe. The grout seal 

shall be prepared of an approximate mixture 

of one bag of Portland cement, five pounds of 

bentonite powder, and ten gallons of water. 

The ~~~1];~ riser pipes will be fitted with a 

vented cap. 

A four-inch diameter protective steel casing 

with hinged locking steel cover will be 

cemented in place to a depth of 2. 5 feet 

below the ground surface. The cement will be 

sloped away from the casing to promote 

drainage away from tne well. 

All equipment used in construction of the 

well will be decontaminated prior to 

initiation of well construction. Drilling 

augers wi 11 be steam cleaned !~ff.'4.:~1:~In1f~!;!!i~:iI~:!] 
fq~'t;e".~9:eq:EiiJ£:O~:Qw~a::;f6'yf;IB;a:C$.;fl:1y,e:ff:TI1ia te;;; be tween 
each boring. 

Page: 6-15 

Following installation, monitoring wells will · be developed no 

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

well will be deve~oped by surging and pumping until at least 

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

conductivity and temperature have been obtained. Equipment used 

in well development may include surge blocks, bailers, or pumps. 
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Ground water removed during well development will be collected, 

stored in containers and handled as appropriate ((_$¢..¢1:;:tq'.Q':::!i';~;';7::{;;q:f;j 
[~®'WP~e.pqi'µm".)~ based on results of chemical analysis. 

6.5.2 Ground Water Sampling 

One round of ground water samples will be collected from each 

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

6.5.2.1 Water Level Measurement 

l§1l[~:~·2:t~m~·~~-t:~;:i:1,!:;Jii:~r~v,,~:~,~m:~'lw~:1:~:;::1:;i:J;fe::~i'u;·m~·4.t.s.J1r;·e"~,!:~i\W~n;q:':iMr~s·qgo~·c:1f!:i:!:a,~il~11r:~:a:§~ 
1s~11J:a'.:1l~:1trr§m'J!::,,,;:':~'lif::s'dd'eI:,i1::iWfu'ain 0J;Wtorj::ij:1:11m·::a:::m::,r::n(bn,i=•h:x:Y::i:8nr:tra·s·.r s:::rn\i:i:axr:t.rn·g1~~G.i::''.f. .. f:.·.e;:f"gi 
,;fr,i}t~ __ ~::€1§'.a;::t'iori'~·•1~'i1mm:::::m::::irn~:illi::~}.ia.£~#:\i~l:•~-~v.~)):rnf:~:ihi££.~q•~::d:'w.!.:f)::::t:,:JS·e:·:::rm $.asu·re.a·::;:''i?. J:'.id:r: 
;j;:cr:'Yfd;;tl(~:;,tde.Ve,rop'fti~tj.'!;''i:n::~an,¢J;;'::sa:mpJ;in~"':µ$i;hg(':'):f'"""'$ol.ins;e'.''::;w:~.~.ef::·:·::1::ey9.lS: 

ffi;i;sex;:~1;mm~:::sJ~;;q;:~i;J~~~·9w$,r:~ i)gf<%:t:,h~'1ffi•'Pi:,¢?:O~:m;~)im1i~:tn~~i:\w:E:t:p:;,~!m:8::;th~':::1:.oa;tt'~r~e·sy·'w1·~:i:: 
s.~F~J1el::$¢a::::,:.oy:::mpi;¢;s~$:~ng,f!~tbe::w::;t::~~s:t.::t1ftj.u:t:1::o:n'.!i!:~:ori';::;::th~;:1~:ins,ttg:m~n~•1:'f ;or;:::·:~n,;·$.: 
ft[U:,:;j>,&i~§~;~mrn,11:rn01::11:t,fi·~:1:rnm~q q.:~i:~!:ii\o/,;i;;t;):i:,~mj,p~:jJi;:§l,c:>w.:1~yill:/iW•J;'.,QW~~,eaf:::::!::i:I).t:oi:[,,:,:€n:e:r:r:!j•~,~.l:T::ii:~;.un~.~·l.!i 

~~~pJi':,;;~1::tJ:i',j::1:ie:··; w,P::e:~1:7:;,;,:s.tirt;a;ce,;f'~,s.:! '.;iio:1;,ca.t:,eo:~: ;;· n::Thet:·pr,;9.15e· ;~J.,l~:.i.1?¢ 

!i'J.f;pfi'.qra;W!ii:::'~Jus.-t:::;::::apov. e:::j::,i;the~i,i::w a:t,gi:'~•::s µz:t" 9:¢,$J;!;l(a6,~t!):a::t'fs.Efconc:1;::•:::;r¢•a. cI.:il'i ~;tV'~l.:.·~~J;:i 
l§'..~ij~a«en;½1~·pr.io:r,:1i:1:ft.o:•l:,w1~i'.t:®i:awing;m,i:i,tne~,i:lli·ei;"ec :t:i;;;t;c::::@:,;t~pe':i::::•;:X:-paj'!'j::;,:t.fi.e:i@,'w~~';I::',~i~ 
i~tl~f~~:~~~·c:l,i;hgm~!;w.l~:1;:m:)~~•imm;r,e':cq;rqe]li;;,;pd::[:;;tlj~Ji::i':G:x;:qµn.a·i,,:,wat.e:t\'{S: a!ftpJ"'.fpff''?gt>;'~i:,:•~.~: 
f.Q;;~'~§n.:1:.~a~:,:-.~P.~•:G,th~:m,p:~;t:.-~:i'i~)~1.~n;!is.~.fu'?:n:t:::m::g1,~Q;:'~1:J 

~Eio,l1'mm::;·w.,glJ);'i1'::ew..;l):.':!1~:;lj:av.:'e':!:rnfa;0'lli'ii:::r;~f~~¢ticef::r.~1-:pofnt;:;;:@:/:i'ri:dic.ate.~:iji;':9,i:1':':!';th~H>lw¢I.~i 
p:a'.#,;:tn.~:#1:Wl'i:ifrom~F:Wh~cfij;!W~~~'ef:;i:i!i{e,v~,i;::j{mea'sUr,¢1nerit$1::::tw:i,JlJ::;,be::ii!J'::;ta}~etj'~::':;i~,:;i::;;_!}1~! 
ire.re~ence·::1:i:'pci"l,n:t::,:;::::e1evati:on1:,::••on',\;;':;t}'le';)twel.J.:li:':::::~.i.IIFi'fi:.1:>e'.,·'e.?t~p,:1:4'.·stied.P1::>y,:::r~ 
li)A~~iiiii1i1:~l:!:R'..\\f!:.¢.~P~S:E!iii::!:/J:.gm,Y$;:i:P,,~f~m·,:t:m~:?r?:"!:i:t:§·~.:g:!'.':(!'~.Y~.l:.)f.~.!:~x.~.;t:::fQh:'.::'!:l:t.C?::·:1:::?.11 
:.~§:gyi;E.(9Yi:~::§~i::'. P<P.~:::::.::,;~~~::k;.9;r;;:1:·,::gpJt.ip\1~.a.:~.!.¢.n!:i(2 ;:::::s;:2µ:ua:: w ?1.~-~:ti::!:¢.,1.J:~'Y. a~i·gtf~Q 
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✓ r~we~:~ru1~ 

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 

wi 11 be performed for l':££~l~:Jiii1.i,~ parameters . f§:mi1i1:1~~52Eir~:~,r~!!1 
meAf:a'~i~~n:~Mtc~b:fh£9e·iJ~1t~#a~~~];sj:i:i::w1,1~:6:a~im:irpl;;~~sj~£v~;a~m:as~i,!!~¥±s,F~,a,~,,l±fo?;_t~ b~re! 
~~11.i One ( 1) replicate sample will be obtained for every ten 

(10) ground water samples collected. 

6.5.3 Hydraulic Conductivity Testing 

Field ~'fgg tests will be conducted following well development and 

initial ground water sampling in order to estimate the hydraulic 

conductivity of the water bearing strata. The s1tf"'i test will be 
"""'·'""'•""9l 

~1E;fl:fe'i\1 the 1£,'.a'l1[~:;Cn'g] he ad tq'r;j::~::~;:sl;pg~]~:J;i'e~n:;1 test, or;:Jffi~J:ro:~:Fi~J!l~~::~e'p~rf9.;fpgl 
t41,%6P./ijij~~+~IQi:':i:if6Qq#~ji;i::J;q~~m~~O.'.Tui~6:co)14J:1:::(oii$:iii:i:ii=:}i.i:i!i~::~tne}::mm:tim~i!!,:1:::';9_;;2:::b~,~,$'~fBg;'~!!! 
!~,I.\f$13.~i;pgj;:WPP9}~~:qµz:~:~;!ta·~:~:if~!:oU,t:i:t.ii;¢4{J5~!oW: 

1. The pretest static water level in the . well 

will be measured. 
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A pressure transducer will be inserted below 

the static water level, sufficiently deep to 

avoid contact with the slug3upon insertion. 

Ai~~ (calibrated cylinder of known volume) 

will be inserted into the well below the 

static water level. 
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~fillc:~t~ 

Water level readings will be taken with the 

pressure transducer at the following time 

intervals: 0.2 seconds from Oto 2 seconds, 

1 second from 2 to 20 seconds, 5 seconds from 

20 to 120 seconds, 0.5 minutes from 2 to 10 

minutes, and 2 minutes from 10 to 100 

minutes. 

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 ground water flow patterns and private well 

construction details will be evaluated to select suitable private 

wells to be sampled, if necessary. :~'t~cl,ai-d:i;~::91?:e-g~;,in;gfi/HproJ:::~edt(t~sJ 

ls4Q'rg"l'.'~Fgam:1w£qE~~J1s:E~N¼~a::::1::;:SQ'ijrqv~ffa;;orm'~Tfo~1:ill'.ixi:1J:::t~at:r'brJ.~,::::9·;~::::,prf~t.e 
fK~~~"'.anfff.i!~ng@m 

The following procedures will be used to obtain samples from 

private wells: 

o If possible, the sample will be collected 

from an outdoor spigot. 

0 

0 

0 

Water will be allowed to run through the tap 

for fifteen minutes to purge the water 

distribution system. 

Samples will be collected directly in the 

appropriate sample containers. 

Samples will be preserved according to 

procedures outlined in Section 7. 0 ~:i:;;tl)i:i;l:iii,i:~~l 

:~?fc.ep~iob.11@:i.trie.~1r):1::l".g:n;.~Jm~t.~:1i,0::$all,lp,r::e$:~rsf:w,:fr1,•lJ:'!:1;'n:o.t.,:1::::.9:g: 
:f3;i.:e¢.~~·cim:j·p£:_:f,:q;p:r::,ii:'.eq;j;;pf:~,~f~i::Y~t'l2'tj;:~m 

. , . 
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An additional sample will be collected to 

obtain field readings for pH, specific 

conductance, and temperature. 

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

will be · collected during the private water 

well sampling program. 

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 

organic compounds • ft~Jrf!igi;li_Q.'.i'[;2§;[~Jlilllii!Ji£!:{!1 wind di rec t ion/wind 

speed instrumentation w i 11 be ffi.9E.iit~~g~~j!~~,~QI?ii11~~:m&!9.:;:;;,q;q~:;~&::P§i~,i3-:£6'.,~! 
[;!:'.:g.~'.n1~~noj used to effectively locate two upwind and three 

downwind sampling locations. If shifts in wind direction occur, 

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

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

s~ries, \i!§]mi:g~$J!9"!,;tJ:5,,,~s[t~i!:g:~j~lili§:9l.£illi]:g~:~~j~:§:eIDl2.£,f,n;gl, for a period of eight 

hours using a Gilian Model HFS 113A high-low flow personal 

sampling pump • ~fij:ifl;RW.:i:ilt~.~~~W~q,¥'![:'!;appz-o~x~fu~~:ely;;,:721;1:;:m!'ccZ~itiE•:~w,-~l ];';(':!:'.:t:5~! 

:~ili;J:,,pn!Je[e",•ptj:rnp~,.::eR:,;:1:::a6p:£e:ve·•·C:ther/1~0:..;).1:t:~it,~sarop'.l.,e,·:vq1ume.::P;:.,:f~ir•·~; 

Upon removal of any organic contaminants from the charcoal tubes, 

the extract will be analyze? for target and analyzable voes as 

described in Appendix A of the QAPP. 
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The required sample containers, preservation methods, maximum 

holding times, and filling instructions for each sample type are 

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

performing the analysis of the collected samples are also 

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

Laboratories, will be prepared using procedures required by the 

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

Pace Laboratories, for the analysis of tetrahydrofuran, 

trichlorofluoromethane, and dichlorodifluoromethane will be 

prepared using procedures appropriate for the analyzation of 

these parameters using nonstandard methods. Sample containers 

for ·soil gas and air sampling are commercially available 

cartridges containing activated carbon. Table 7-1 also lists 

handling procedures appropriate for these samples. Detailed 

information concerning the sample preservation and custody 

procedures are contained in the accompanying documents: Quality 

Assurance Project Plan and Data Management Plan. 

Waste generated on site will be properly handled and disposed of 

to prevent contamination of clean areas and to comply with 

existing regulations ![§:~:9,t.f.9.P.];)J::8:::~1:~!1miiil:2;filllii:i!li~fig:!lii)i:J;tfiitp:~hg,,;,1t,~U:::. If soi 1 
encountered during borehole drilling is suspected to be hazardous 

because of abnormal discoloration, odor or air monitoring levels, 

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

Similarly, materials generated during decontamination procedures, 

including washwater and soil materials, will be disposed in 



- - - -

Soil Gas Para111eters(1) 

Target and Analyzable 
Volatile Organics 

Ground Veter/Surface Veter 
ParaaetersC2> 

TCL Volatile Organics 

TCL Base Neutral Organics 
and Acid Extractable 
Organics 

PCBs/Pesticides 

TCL Metals (3) 

Cyanides 

Other Volatile 
Organics (1,4) 

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

SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

Container 

Activated Carbon 
Cartridge 

2 x 40 ml Glass Vials 
with Teflon-lined septum 

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

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

2 x 500 ml Polyethylene 
bottle 

1 x 1 liter glass bottle 
with Teflon-lined cap 

2 x 40 ml Glass Vials 
with Teflon-lined septum 

Preservation 

cool 4°c 

Cool 4°c 

cool 4°c 

Cool 4°c 

0.45 u Filtration 
(Ground Veter Only) 
HNo3 to pH<2 
Cool 4°c 

NaOH to pH>12 
cool 4°c 

Cool 4°c 

Maxilllla 
Holding 

Tiae 

14 days 

7 days 

7 days 

6 months 

24 hours 

14 days 

- - - - - - -

Filling Instructions 

Cap cartridge ends 

Zero headspace, no air bubbles 

Fill to neck of bottle 

Fill to neck of bottle 

Fill to neck of bottle 

Fill to neck of bottle 

Zero headspace, no air bubbles 



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

SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

Soil/Sedi ■ent ParametersC2> Container 

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

TCL Base Neutral Organics 1 x 1 liter, wide-mouth 
and Acid Extractable amber glass jar with Teflon• 
Organics 

PCBs/Pesticides 

TCL Metals (3) 

Cyanides 

Air Para■eters(1) 

Analyzable Volatile 
Organics 

lined cap 

From semivolatile Organic 
Container 

1 x 1 liter, wide-mouth 
amber glass jar with Teflon· 
lined lid 

From TCL Metals Container 

Activated Carbon Cartridge 

Preservation 

cool 4°c 

Cool 4°c 

Cool 4°c 

Cool 4°c 

cool 4°c 

Cool 4°c 

Maxi
Holding 

Time 

10 days 

10 days 

10 days 

6 months 

14 days 

- -

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

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

- - -

Filljns Instructions 

Zero headspace, pack tightly 

At least 3/4 full 

At least 3/4 full 

At least 3/4 full 

At least 3/4 full 

Cap cartridge ends 

(2) Ground water, surface' water, and soil/sediment parameters to be analyzed by CompuChem Laboratories, excludi.ng 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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Chapter NR 141 

GROUNDWATER MONITORING WELL REQUIREMENTS 

NR 141.01 Purpo.<ie 
NR 141.03 Applicability 
NR 141.05 Definitions 
NR 141.055 Borehole protection 
NR 141.06 Soil testin~ 
NR 141.065 Well locatmn 
NR 141.07 Well casing 
NR 141.09 Well screen 
NR 141.10 Tremie pipes and sealing pro-

cedures 
NR 141.11 Filter packs 
NR 141.13 Sealing requirements 
NR 141.15 Drilling methods and Ouids 

NR 141.16 
NR 141.17 
NR 141.19 
NR 141.20 
NR 141.21 
NR 141.23 

NR 141.25 
NR 141.27 
NR 141.29 

NR 141.31 

Crn..._, contamination 
Disposal and decontamination 
Borehole diameter 
Aquifer test or r~overy wells 
Well development 
Well and borehole construc
tion documentation 
Ahandonment requirements 
Driven point wells 
Temporary groundwater mon
itoring wells 
Special circumstances and ex
ceptions 

NR 141.01 Purpm1c. The purpose of this chapter is to establish mini
mum acceptable standards for the design, installation, construction, 
abandonment and do~umentation of groundwater monitoring wells. 
These rules are adopted under chs. 144, 160 and 227, Stats. 

llislory: Cr. Register, January, 1990, No. 409, elf. 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., or in 
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 U2. 

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

lli•lory: Cr. Register, January, 1990, No. 409, cir. 2-1-90; am. Register, June, 1991, No. 
426, elf. 7-1-91. 

NR 141.05 Definitions. 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 
of the rods. Pressurized air is forced through the drilling rods and cools 
the drilling tools and removes the cuttings from the borehole. 

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

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

(5) "Bedrock" means the solid rock underlying any loose surlicial ma
terial such as soil, alluvium or glacial drift. Bedrock includes but is not 
limited to limestone, dolomite, sandstone, shale and igneous 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 bentoriite, without 
additives. 

(c) "Bentonite pellets" means commercially manufactured tablets 
made by compressing pure bentonite, without additives, into forms 
greater than ¼" 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 pl3:5ticity 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 

-

I 
·,-..,/ 

\ 
' . ._.,1 

- -

0 

G 

- - - - - - -
DEPARTMENT OF NATURAL RESOURCES 690-9 

NR 141 

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) "FUter pack seal" means the sealing material placed in the 
annular space above the filter pack and below the annular space seal to 
prevent the migration of annular space sealant into the filter pack. 

'!' I 

(17) "Fine sand" means a well sorted sand with a predominant grain 
size between .42mm and .07 4mm, 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 ins. 
144.01 (19), Stats., occurring in a saturated geologic formaton of rock or 
unconsolidated material. 

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

(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 expanding lattice clay min
erals of the general formula: R.33Al~ii010(OH)i, H2O, where R means 
one or more cations of sodium, potassium, magnesium or calcium and 
where Al means aluminum, Si means silicon, 0 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 stabili~y, 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
tings. 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. · ··· · 

(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 rock; or 

(b) Rock fragments composed of individual grain~' 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) "Unconsolidated 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. 

Nole: A copy or this publication is available !or inspection al the offices or the department 
or natural resources, the secretary or slate and the rivisor or statutes and may be obtained !or 
personal use from the American Society !or Testing and Materials, 1916 Race Street, Phila
delphia, Pennsylvania 19103. 

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

( 46) "Water table observation well" means any groundwater monitor
ing well, 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, biologicai or radiologi
cal properties of groundwater at the water table or both. 

Nole: Construction or a typical waler table observation well is depicted in Figure I. 

( 47) "Well" means any borehole 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 distai:ice 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. 

llialory: Cr. Register, January, 1990, No. 409, elf. 2-1-90; am. (7), (8) and (18), er. (2m) 
(21m) and (33m), Register, June, 1991, No. 426, eff. 7-1-91. ' 

Vnni.t11• lnnn 1001 Mn AfJC. 
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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. Registe~, January, 1990, No. 409, ell'. 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, ell'. 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 floodplain or floodway 
shall terminate a minimum of 2 feet above the regional flood elevation for 
the well site. 

lli~tory: Cr. Register, January, 1990, No. 409, efl'. 2-1-90; am. (2), Register, June, 1991, 
No. 426, ell'. 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 Dl785 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 ins. NR 141.13 (4) (b). 
Re11i~ter. ,June. 1991. No. 426 
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(2) REFERENCE. The list~d national sanitation foundation and ASTM 
references are available for inspection at the offices of the department of 
natural resources, the secretary of state and the revisor of statutes and 
may be obtained for personal use from the National Sanitation Founda
tion, 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. < · 

(3) ASSEMBLY AND INSTALLATION:'AII 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. 

lli•lory: Cr. Register, January, 1990, No. 409, ell'. 2-1-90; am. (1), Register, June, 1991, 
No. 426, ell'. 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 
pi~zometers installed for the purpose of determining the elevation of the 
potentiometric surface may not exceed 5 feet in length. 

Note: Well screens lor wells other than the waler 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. 

Re11i,ter. June. 19!11. Nn. 426 
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Hl•tory: Cr. Rellister, January, 1990, No. 409, ell. 2-1-90; am. (1), Register, June, 1991, 
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NR 141.10 Tremie pipes and sealing procedures. (1) MATERIALS. The 
tremie pipe used for the placement of sealant materials shall be one of the 
following materials: 

(a) Metal pipe, 

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

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

1. Polyvinyl chloride (PVC) 

2. Chlorinated polyvinyl chloride (CPVC), 

3. Polyethylene (PE), 

4. Polybutylene (PB), and 

5. Acrylonitrite butadiene styrene (ABS). 

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

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

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

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

(d) The sealant material shall be brought up to the ground surface 
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. 

(() 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 porl.3 or the tremie pipe will direct 
the 0ow or the materials lo the side or upward. . 

Register, June, 1991, No. 426 
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Figure 2. 

Conductor .(tremie) pipe- gravity method 
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Figure 3. 

Conductor (tremie) pipe- pumped method 
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lli•lnry: Cr. Register, January, 1990, No. 409, elf. 2-1-90; am. (2) (d) and (f), Register, 
June, 1991, No. 426, elf. 7-1-91. . 
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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 filter 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 free 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 feet, the required filter pack height above the 
top of the well screen may be reduced to 6 inches to allow for the required 
amount of annular space sealant to be placed. To ensure that the filter 
pack is 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 bein~ 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. 

lli,lory: Cr. Register. January, 1990, No. 409, elf. 2-1-90; am. (I) lo (3), Register, June, 
1991, No. 426, elf. 7-1-91. 

Register, June, 1991, No. 426 

-

I ~ I 
'..J, 

-

1 
J. 

l 

-

; I 
\~ 

: ··•, 

: ) -~ 

- - - - - - - -
DEPARTMENT OF NATURAL RESOURCES 690-19 

NR 141 

NR 141.13 Scaling requirements. 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 SEAi,. (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 ¾ 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 
be reduced to allow for the required amount of annular space sealant to 
be 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, surrounding the well casing, using a mea
suring rod or similar device. When a tremie pipe is used to place the filter 
pack seal the procedures of 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: 

Nole: The deparlmenl does nol recommend lhe use or neal cemenl groul or cement mix
lures in fractured formations because lhey may impacl waler 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 feet. 

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 ¾ 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 Jess than 7 feet. 

(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 wils are prone to lrosl heave and the department does not recommend use of 
concrete as a ground surface seal in these situations. 
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(b) Protectifle cooer 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 MO.UNTED 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 ~he 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 protectioe cof/er 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 "n:ionitoring we!I" 
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 !}Ot exist one shall be created which wil! support 
the weight of the traffic in the area. The flush mounted protective cover 
pipe shall consist of a watertight_m~tal ~ing with an inside ~ia~eter at 
least 4 inches greater than the inside diameter of the momtoring 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 t<_>p of the 
monitoring well casing and the top of the flush moun_ted protect,_ve cover 
pipe after installation. The flush mounted protective coyer pipe s~all 
have an exterior flange or lugs. The flush mounted protective cover pipe 
may not extend beyond the annular space seal. The flus~ mounted pro
tective cover pipe or the monitoring well shall have a locking m~hantsm. 
The monitoring well installed within any flush mounted protective cover 
pipe shall have a watertight cap. 

Nole: Figure 4 depicts 2 typical Dush mounted protective cover pipes after installation. 

Nole: An exterior Dange or lugs will aid in the stabilization of the Dush mounted protective 
cover pipe within the ground surface seal. • 

Nole: Aller removing the watertight cap and prior to laking a 1_1~=ure head measurmenl a 
wailing period i3 recommended to enable the waler level lo slab1hze. , 

Register, June, 1991, No. 426 
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Figure 4. 

. Two typical flush mounted protective cover pipes after 
' · installation. · · 

Preexisting lmpeNious Surface 
Wilh Exterior Flange and 

Interior Lock: 

6 Inch 
Minimum "Monitoring Wen· 

No Prior lmpeNious Surface 
With Exterior Lugs and 

Locking Cover: 

-

Wid;;h (Wording on Surface)~ 
lmpeNious Surface Cement Ground Locking Cover 
(Cement, Asphalt) · Surface Seal NonlmpeNious I Flush Cement Pad 

\..._ / Surface , -,. 

Water Table 

Not To Scale 

5 Feet of Bentonile 
(If Needed) 
2 Feel of Fine Sand 

Hlsfor7: Cr. Register, January, 1990, No. 409, el£. 2-1-90; am. (1 ), (2) (a) (intro.), 1., 2. and 
3. and (b) 1. and 4. and (3), r. and recr. (2) (a) 4., r. (2) (a) 6. and 6., er. (4), Register, June, 
1991, No. 426, el£. 7-1-91. 
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NR 141.15 Drilling methods and ftuids. 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 Crom a known safe source Cree of bacterial and chemical 
contamination or bentonite drilling muds, mixed with water Crom 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, ea. 2-1-90. 

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

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

NR 141.17 Di11po11al and decontamination. (1) All drill cuttings and 
fluids and surge and wash waters Crom 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 monitonng wells. 

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

NR 141.19 Borehole 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 2¼ 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 easing. The temporary outer cas
ing shall be pulled as the annular space is being sealed. 

Nole: The dual-lube or triple-lube revel'38 rot.ary systems are rot.ary 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 



- - - - - - - -
690-24 WISCONSIN ADMINISTRATIVE CODE 

NR 141 

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. 

Hl•lorJ: Cr. Regi3~r, January, 1990, No. 409, ell'. 2-1-90, 

NR 141.20 Aquifer test or recovery wells. The installation, location and 
construction of 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 responsible 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 application 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. 

Nole: See ch. NR 112 lor additional requirements that apply lo aquiler lest wells and re-
covery wells. ,_ 

HislorJ: Cr. Register, June, 1991, No. 426, ell'. 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 grout 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 
following procedure:· . 

',., . 
(a) Alternately surge and purge the well for a minimum of 30 minutes. 

The surge and purge cycle shall consist of several minutes of surging fol
lowed by several minutes of purging to remove the material collecting in 
the bottom of the well. The surging shall move formation water in and 
out of the well screen. The surging shall 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. 
Regi3ler, June, 1991, No. 426 
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Nole: When a surge block is used, care should be taken lo avoid drawing the annular space 
seal material into the filler 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: 

V1 + Vz = well volume 

V 1 = volume of water in well casing 

V1 = IT (¥ 1) 2 H 1a 

V z = volume of water in filter pack 

, Vz = NIT Hz [(¥ a) z - (¥ z) j 
N = porosity of filter pack 

D1 = inside diameter of well casing 

Dz = outside diameter of well casing 

D3 = diameter of borehole 

H1 = height of water column 

H.z = length of sand used in filter pack and fine sand filter pack seal or 
the height of the water column in water table observation wells. 

Nole: There are 7 .48 gallons per cubic fool. 

H1 = height of water column 

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

Re!iisler. June. 1991. No. 426 
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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. 

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

NR 141.23 Well and borehole 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 diameter, 

(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 
after construction. The completed report shall include the following 
data: the results of any soil tests done and a description of the soil struc
ture, soil color, mottling, moisture content, layering, jointing, lenses, 
fractures, organic matter and voids and any other information deemed 
necessary by the department. The constructor shall report any decon
tamination procedures used between borehole installations. 

History: Cr. Register, January, 1990, No. 409, efr. 2-1-90; am. (1) (h), renum. (1) (i) to (j), 
er. (1) (i), Register, June, 1991, No. 426, efr. 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 after 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 seal.~. A permanent 
groundwater monitoring well known to be constructed with an imperme
able annular space seal shall be abandoned 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. 

·cc) Monitoring wells - permeable annular space seals and welL~ in waste 
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 
groundwater monitoring wells less than 25 feet deep and when there is no 
standing water above the filter pack seal. 

2. Bentonite chips no greater than¾ inch in diameter or bentonite pel
lets may be used for abandonment of boreholes and groundwater moni
toring wells less than 50 feet deep and the depth of standing water is less 
than 30 feet. 
Regi3ler, June, 1991, No. 426 
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3. Bentonite chips no greater than¾ inch in diameter or bentonite pel
lets may be used for abandonment of boreholes and groundwater moni
toring wells which are greater than4 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. 

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

Nit 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 analytical results; 

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

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

llislory: Cr. Register, January, 1990, No. 409, ea. 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. 

llislory: Cr. Regisler, January, 1990, No. 409, ea. 2-1-90. 

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

(2) Exceptions to the requirements of this chapter may be approved by 
the department prior to installation or abandonment. An exception re
quest shall state the reasons why compliance with the rule requirements 
is infeasible. The department may conditionally approve an exception by 

Register, June, 1991, No. 426 
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requiring materials or procedures which safeguard against contamina
tion and result in groundwater monitoring we11 coi;istruction which' is 
substantially equivalent to the requirements o( this:chapter. Failure to 
comply with the conditions o( an exception voids the department's ap
proval o( the exception. 

lllslory: c;: Register, January, 1990, No. 409, elf. 2-1-90. 
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Stoughton City Landfill 
Sampling and Analysis Plan 

Part II - Quality Assurance Project Plan 
Revision: ]ll 

~~J~m~~ll~~91rl~J~~~~~ 
Page: 1-11 

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 liquid waste down auger holes. 

However, other potential migration pathways such as air, will 

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

poorly defined, primarily because of a lack of information on 

specific hazardous substances disposed at the site, ambiguous 

data pertaining to ground water flow direction, and a general 

lack of information on other potential pathways and receptors. 

Because of this, potential contaminant migration routes and 

receptors will be reevaluated during Task l of the RI ~§.iUffl[§'gf~ 
i~K~dl~l!~1r~1~mg_'fr~~:~j~mr1~~1lg's§i to ensure s u ff i c i en t scope tor 

subsequent phases of the RI. JW,~g-~~~J"'~v'i.~tt~g}i:fr~.w_+lf;!~ij 
§lmPJag~~!~~~11r~~~~~gjJli~~i-l!BE~T.~:@r~lr.BA~ll~~§ill~ltY~~~~J19:~~;9E§.J 
~A:§l~Bg£~~:m-~~~~p'ujjiffi@i&:'1:~~mi~Atlgt14!.~i:lp§;ygil~lli~~"iic1.l~~m11~!'£i 
~ti~1!JsgJ~m:so~~m$~~~t~J~:E;'::'~~~mI?z:-mJZ[t~ 
~~J:irJi1~~gffl~lli~~lJ:si:illi~7#~~1~lli!l~i~I~1§:~@ni~~~~1~~~~·µ·~~~~•I~IBl~~Sl 
rt~~s:~~£tr~lrsi!iams~n:gr4Jl9.~~r4:iit2~lli~¥~,w.g~~i:.1~~1r~~I~In1[~:~~ 
fiifi~~~:~~£s!~T~~~g~q1]l~~l;[mfl:2~§§A5;J~i~-K~1J~limf~~urm~~£~f~ 

1.3 Target Compounds 

Based on sample results from previous site investigations and the 

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

vol a ti 1 e organic compounds fnes'.f::!cfaesfl~'.[CB's1ii1;m\~r,:rna.x9'g'"''an:ic1!mle'om~ounas1 I ic: .... loll ..... ,.w.;:;~1o11.....r .. "-'111....W,,..i;.,.Zfo,.~~JlwU:.1t1,;;--, .... o1;i,,.,.,;,_ """"lj_ ........ ...,.,,ii.!i.!>1ti1i1:1< .... 'l""·· ..... .1::,..,....,,._;,,;_ .. ::ii 

~-w~fiI~g,if in water and soil/sediment; tetrahydrofuran, 

trichlorogluoromethane, and dichlorodifluoromethane in water and 

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

and]ilg1m.._,~J air. Table 1-3 contains the Target Compounds List 

( TCL) and the Contract Required Ouanti tation Limits ( CRQL) for 

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

by nonstandard methods including their detection limits are 

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

analyzable voes in soil · gas and air and their respective 

detection limits are indicated in Table 1-5. 

1.4 .Project Objective 

In addition to the general project objectives stated in Section 

1.1, specific objectives include the following: 

0 

0 

0 

0 

Characterize the nature of potential 

contamination at the site. 

Locate and delineate contaminant sources- at 

the site. 

Evaluate the vertical and horizontal extent 

of contamination originating from the 

Stoughton City Landfill site. 

Identify and evaluate potential contaminant 

migration characteristics. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1~ 

I 

I 
I 
I 
I 
I 

·,.1 

TABC.E 1-3 

~ a::maH> UST ('reQ AND 
CDf.mACI" REUJl.RED (JWfl'ITATIQf IJHl'lS (~) (1,2) 

I. Volatiles 

1. Olloranethane 
2. Brcm:methane' 
3. Vinyl Olloride 
4. Olloroethane 
5. Methylene Olloride 

6. Acetone 
7. cart,on Disulfide 
8. 1,1-Didlloroethene 
9. 1,1-Didlloroethane 
10. 1,2-Didlloroethene (total) 

11. Olloroform 
12. 1,2-Didlloroethane 
13. 2-a.rt:anane 
14. 1, 1, l .JI'ridlloroethane 
15. cart,on Tetradlloride 

16. Vinyl Acetate 
17. B:raoodichloraoethane 
18. 1, 2-Didlloropropane 
19. cis-1,3-Didlloropropene 
20. Trichloroethene 

21. Dibranoc:hloranethane 
22. 1,1,2.JI'ridlloroethane 
23. Benzene 
24. trans-1,3-Didlloropropene 
25. Branoform 

26. 4-Methyl-2-pentanone 
27. 2-Hexaoone 
28. Tetradlloroethene 
29. Toluene 
30. 1,1,2,2-Tetradlloroethane 

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

67-64-1 
75-15-0 
7S-3S-4 
75-34-3 

540-59-0 

67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 

108-05-4 
7S-27-4 
78-87-5 

10061-01-5 
79-01-6 

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

10061-02-6 
7S-25-2 

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

omrt:itatiai LimitsC3) 
lreter le¥ Soil/Sediment.(4) 
\XJ/1 U;J/kg 

10 10 
10 10 
10 10 
10 10 

5 5 

10 10 
5 5 
5 5 
5 5 
5 5 

5 5 
5 5 

10 10 
5 5 
5 5 

10 10 
5 5 
5 5 
5 5 
5 5 

5 5 
5 5 
5 5 
5 5 
5 5 

10 10 
10 10· 

5 5 
5 5 
5 5 
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'mB£B 1-3 

DH2r<D!RllmUS'l'('la,)AND 
a:tmW:!r REUJ.IRE1) ~af L1Ml'lS (~) (1,2) 

r. Volatiles 

31. Otl.orci:>enzene 
32. Ethyl Benzene 
33. styrene 
34. Xylenes (Total) 

(1) 7/87 SCM for CTP P.togi:am. 

(<DJt.inled) 

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

1330-20-7 

()Jantitatial Limits (3) 
water ra,, Soil/Sediment.(4) 
mil lXJ/Jcq 

5 
5 
5 
5 

5 
5 
5 
5 

(2) Specific quantitation limits are highly matrix deperxient. · 'lhe quantitation 
limits listed herein are provided for guidance am nay not always be adrlevable. 

(3) ~tatian limits listed for soil/sedinent are based on wet weight. 'lhe 
quantitatian limits calc::ulated by the laboratory for soil/sedinw:mt, calculated 
on dry weight basis as required by the contract, will be higher. 

(4) Medium Soil/Sediment Contract Required ()lantitation Limits (CRQL) for Volatile 
TCL Cc:mp:mrls are 125 tiJDes the i.rdividual I.Dtl Soil/Sediment CRQL. 
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'mBt.E 1-3 

~ a:tU.Ulm llSl' ('la,) AND 
cnmw::r RIQ.J.lRED ~ mms C~ 

(omt:irued) 

()Janti:tatiai Limits (1) 
water Ia, Soil/Sectiroent (2) 

II. Semivolatiles CAS Nllni:lE!r u:111. u;J/ka 

35. Rlenol 108-9S-2 10 330 
36. bis(2-atl.oroethyl)ether lll-44-4 10 330 
37. 2-atl.orq:henol 9S-57-8 10 330 
38. 1,3-Dichlorabenzene 541-73-1 10 330 
39. 1,4-Didtlorabenzene 106-46-7 10 330 

40. Benzyl alcohol 100-51-6 10 330 
41. 1,2-Dichlorabenzene 95-50-1 10 330 
42. 2-Methyl:Ei}enol 95-48-7 10 330 
43. bis(2-atl.oroisopropyl) ether 108-60-1 10 330 
44. 4-MethylJ;Xlenol 106-44-5 10 330 

45. N-Nitroso-di-n-dipropylamine 621-64-7 10 330 
46. Hexachloroethane 67-72-1 10 330 
47. Nitrd:>enzene 98-95-3 10 330 
48. Isqilorane 78-59-1 10 330 
49.. 2-Nitrof'henol 88-75-5 10 330 

so. 2,4-DimethylJ;Xlenol 105-67-9 10 330 
51. Benzoic acid 6S-85-0 so 1600 
52. bis(2-atl.oroethoxy)methane lll-91-1 10 330 
53. 2,4-Dichlorq:benol 120-83-2 10 330 
54. 1,2,4-Trichlorabenzene 120-82-1 10 330 

55. Napthalene 91-20-3 10 330 
56. 4-atl.oroaniline 106-47-8 10 330 
57. Hexachlord:utadiene 87-68-3 10 330 
58. 4-atl.oro-3-methyl};Xlenol 

(para-dlloro-meta-cresol) 59-50-7 10 330 
59. 2~thylnaphthalene 91-57-6 10 330 

60. · Hexadchlorocyclopentadiene 77-47-4 10 330 
61. 2,4,6-Trichlorc:p1enol 88-06-2 10 330 
62. 2,4,S-Trichlorq;.henol 95-95-4 so 1600 
63. 2-atl.OJ:'OI'la!Xlthalene 91-58-7 10 330 
64. 2-Nitroaniline 88-74-4 so 1600 

65. Di.methylJ;Xlthalate 131-11-3 10 330 
66. Acenaplthylene 208-96-8 10 330 
67. 2,6-Dinitrotoluene 606-20-2 10 330 
68. 3-Nitroanl.ine 99-09-2 so 1600 
69. Acenaplthene 83-32-9 10 330 
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~ 1-3 

'l7tRZr amaH> UST ('la,) AND 
cx:m:iw:I" REUJIRW ~ UMrlS (~) 

(cxnt.iJued) 

~taticn LimitsC1) 
water IDtl Soil/Sedi:ne,t.(2) 

II. Semi.vol.atiles CAS Nunt:er u:t/1. \Xl/kg 

70. 2,4-Dinitrq:henol 51-28-5 50 1600 
71. 4-Nitrq:henol 100-02-7 50 1600 
72. Dibenzofuran 132-64-9 10 330 
73. 2,4-Dinitrotoluene 121-14-2 10 330 
74. Diethyli;ilthalate 84-66-2 10 330 

75. 4-Clllorq:i"lenyl;;nenyl 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-methyli;ilenol 534-52-1 50 1600 
79. N-nitrosodii;nenylamine 86-30-6 10 330 

80. 4-Brcm::p1el'JYl;;nenylether 101-55-3 10 330 
81. Hexadll.orobenzene 118-74-1 10 330 
82. Pentadll.orq;:tlenol 87-86-5 50 1600 
83. Fhenanthrene 85-01-8 10 330 
84 ~ Anthracene · 120-12-7 10 330 

85. Di-n-b.rt:yli;ilthalate 84-74-2 10 330 
86. Fluoranthene 206-44-0 10 330 
87. Pjrene 129-00-0 10 330 
88. B.rt:yl.benzyli;ilthalate 85-68-7 10 330 
89. 3,3'-Didll.orobenzidine 91-94-1 20 660 

90. Benzo(a)anthracene 56-55-3 10 330 
91. Olrysene 218-01-9 10 330 
92. bis(2-Ethylhexyl)i;ilthalate 117-81-7 10 330 
93. Di-~li;ilthalate 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. Iooeno(l,2,3-cxl)pyrene 193-39-5 10 330 
98. Dibenz(a,h)anthracene 53-70-3 10 330 
99. Benzo(g,h,i)perylene 191-24-2 10 330 

(1) Q.Jantitation limits listed for soil/secUnent are based on wet weight. 'lhe 
quantitation limits calculated by the laborato:cy for soil/secHment, calculated 
on d:cy "-1eight basis as required by the contract, will be higher. 

(2) Medium Soil/Sediment Contract Required Q.Jantitation Limits (~L) for Semi
Volatile TCL CC1'lp:lun:3s are 60 tiJDes the imividual J.Dw Soil/Secllinent ~L. 
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II. 

100. 
101. 
102. 
103. 
104. 

105. 
106. 
107. 
108. 
109. 

110. 
111. 
112. 
113. 
114. 

115. 
116. 
117. 
118. 
119. 

120. 
121. 
122. 
123. 
124. 

125. 

'mBIE 1-3 

~ a:maH> I.J:ST ~ AND 
<XHIWCr .REQJIRFD ~ IJHrlS (au.) 

( CDJt:.imed) 

()lant.itaticn Limits (1) 
tater I.a.f Soil/Sec:Jinent:(2) 

Pesticides/Pa3s 0\$ Nimhg m/1. m/Jcq 

alim-BHC 319-84-6 0.05 8.0 
beta-BHC 319-85-7 0.05 8.0 
delta-BHC 319-86-8 0.05 8.0 
gamma-BHC (Lirrlane) 58-89-9 0.05 8.0 
Heptachlor 76-44-8 0.05 8.0 

Aldrin 309-00-2 0.05 8.0 
Heptachlor epoxide 1024-57-3 0.05 8.0 
Erxlosulfan I 959-98-8 0.05 8.o 
Dieldrin 60-57-1 0.10 16.0 
4,4'-00E 72-55-9 0.10 16.0 

Erxlrin 72-20-8 0.10 16.0 
Erxlosul.fan II 33213-65-9 0.10 16.0 
4,4'-IXD 72-54-8 0.10 16.0 
Erxlosul.fan sulfate 1031-07-8 0.10 16.0 
4,4'-oor 50-29-3 0.10 16.0 

~or 72-43-5 0.5 80.0 
Erxlrin ketone 53494-70-5 0.10 16.0 
alim-Qtloroane 5103-71-9 0.5 80.0 
gamma-Qtloroane 5103-74-2 0.5 80.0 
ToXaplene 8001-35-2 1.0 160.0 

Aroclor-1016 12674-11-2 0.5 80.0 
Aroclor-1221 11104-28-2 0.5 80.0 
Aroclor-1232 11141-16-5 0.5 80.0 
Aroclor-1242 53469-21-9 0.5 80.0 
Aroclor-1248 12672-29-6 0.5 80.0 . . 
Aroclor-1254 11097-69-1 1.0 160.0 

126. ·, Aroclor-1260 11096-82-5 1.0 160.0 

(1) Q.Jantitatian llllli.ts listed for soil/sedimient are based on wet weight. '1he 
quantitatian lmts 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 Q.lantitation Linrl.ts (~) for 
PesticideJFCB 'Ia. carp:,.nrls are 15 times the individual IJ:M Soil/Sediment ~L. 
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1. Aluminum 
2. Antim:Jny 
3. Arsenic 
4. Barium 
5. Beeyllium 
6. cadmium 
7. calcium 
a. Cllrc:mium 
9. Cobalt 
10. Copper 
11. Iron 
12. Lead 
13. Magnesium 
14.·Marganese 
15. Mero.ny 
16. Nickel 
17. Potassium 
18. Selenium 
19. silver 
20. Sodium 
21. 'lhallium 
22. Vanadium 
23. Zinc 
24. cyanide 

'mB[.B 1-3 

DHZr cunaH> IJ:ST ('la,) AND 
<X:lmw:r RIO)lR&) ~ LIMrlS (~ 

( oaJt.inled) 

()Jantitatial Limit (1 , 2 ) 
1XJL]. 

200 
60 
10 

200 
5 
5 

5000 
. 10 

50 
25 

100 
5 

5000 
15 

0.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

(1) Elements detennine:i by irxluctively coupled plasma emission or Atanic Absoiption 
(AA) spectroscopy. 

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

NONSTANDARD METHOD voes 

voes 

Tetrahydrofuran 

Trichlorofluoromethane 

Dichlorodifluoromethane 

Detection Limit 
Water (ug/1) Soil/Sediment(mg/kg) 

1.5 

0.4 

1.5 

1.9 

0.05 

0.19 
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Collect sufficient data to support a baseline 

risk assessment and feasibility study of the 

Stoughton City Landfill site. 

Page: 1-13 

Perform a baseline risk assessment to 

determine the risk to human heal th and 

environment to the site in the absence of any 

remedial action. 

Identify remedial alternatives to remove or 

treat contaminated soil and ground water and 

to mitigate contaminant migration. 

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 (D00) 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 al tern a ti ves; however, heal th 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 ~t 

the site, are for site characterization, risk assessment and in 

the evaluation of alternatives. These data use will require the 

highest level of confidence, and therefore the lower level of 
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uncertainty. These low limits of uncertainty have driven the 

selection of both the analytical and sampling approaches for ·the 

SToughton City Landfill project. 

Based on these intended data uses and the desired level of 

certainty, the Level IV analytical support option has been chosen 

for water and soil/sediment analyses. This level, which is 

characterized by rigorous QA/QC protocols and documentation, 

provides qualitative and quantitative analytical data. In 

addition, the Level V analytical support option will include 

nonstandard method analyses for the following: tetrahydrofuran, 

trichlorofluoromethane, and dichlorodifluoromethane for water and 

Lastly, field screening activities--such as 

the determination of pH, specific conductance, temperature, and 

voe concentration using the ·HNu photoionization meter--are 

categorized as Level I analytical support. 

The use of the three foregoing analytical support levels will 

assure achievement of both the overall and specific project 

objectives established for the Stoughton City Landfill RI/FS. 

1.5 Sample Network and Rationale 

As previously noted, the conceptual site model for the Stoughton 

City Landfill is poorly defined. Because of this, potential 

contaminant migration routes and receptors will be reevaluated 

during Task 1 of the RI to ensure the proper scope of 

investigations conducted during subsequent phases of the RI. 

Source characterization, through geophysical surveys and soil 

gas s_ampling, will be implemented to identify ~!B§"i~!lslieS>.W.iJJ 



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

I 
I 
I 
I 
I 

Stoughton City Landfill 
Sampling and Analysis Plan 

Part II - Quality Assurance Project Plan 
Revision: '!! 

,s:ef>j~-~:m"Rei::;~;;4,7:=;mi~:[,1.9sai 
Page: 3-1 

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, sensi ti vi ty, completeness, 

representativeness, and comparability of laboratory analyses. 

3.1 Level of QC Effort 

Quality Control samples--including collocated or replicate 

samples, background samples, and field and trip blanks--will be 
> r 

submitted to the respective analytical laboratories to assess the 

quality of the data resulting from field sampling investigations. 

Collocated samples, and to a lesser extent replicate samples, 

Trip blanks, which will be kept 

with investigative samples throughout the sampling event, ~S$'e:ss! 
W.il~~g~sf::Cpn~afn£i;l~f'%1:tn,m~;~qeJ~~mcar~~mr-ro:c~i;§~f~~OinflPU?;~ng;m~1:1~sn~I5~e~p~~0 
tTjj.~i~~iP1~1qi;in@11i~r~a1PP1!e:s1~~Pe£i~~:sn£Pm~n~c:.0If~µ:p~~UJi~;a~e'.~!wj1:;:es~~l:t;ea~1'.~~~-q~~~!rf5eJ 
~e1r.~!1?Y:~t6i:~J;~a~:~to~&7~E1X{ffie;:~~J1:~~:'.o;%~1~~ailrtrJ:e¥?~;~7~·ta~:~:1~~¥a~:Ys~~::.~9~!: 
:Orii~~rs.f~.~:tl}.e·s.e .. :1.:ti:£:a:.:'.~p1;a~_sr··::~_s_::£esa£~-~-ct:~7~--~~t.,: .. :Tri~~=;ot~e$[('.:::.rs.~:.~ .. :;!fq~:~:\#~~~;_~j~~~·$~ 

r&;~£Ejij>i~iii@i~:J;:~1®'i~~rP,1~~~Kl?'~"i'fiRJiifamp'.'te·s,i:~:8~lwirs;~~1~;~~ni~lrummis~a-_i.~'.aJJ1:4ht•i::.'lJ:: 
:a®'~ysfs:~ Fie 1 d b 1 ank s w i 11 be used to r~'$'si~'.§)~irn:m~::tn~rut1m:1:ov.'er'a.::t~ 
p,f'§:S:edµx: a:J!jf:{~1;'copi:[m:l:4;fti:cf~Tu::que:;~:i;j:qmq:;s:ampfJ:hgimi:':'a;ct'ei;y;'-tie'sf;'W~~!i;;~;!;!,OI'.l'~J.:i:':';:~:~rg! 
;p:,,:;ap*!:i/~:~•4tiiple::~#;s.:~;'.:i::.~qu;4.ir;e"Ci1rP.edi;teriy~'.QJ:~!:[~~we:~if:1.iiv.est~i.gat±v~:1:::';~c!te:ci1!:ii'~'ri~ 
19='qi:~):1w1192;$.~;:wrn:~ain:i?;.le's};'ii;::;1::~:1f)11!!i1:F,:_f:e~fcll blanks are not available for air 
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analysis, and trip blanks will only be provided for water, soil 

gas, and air analysis of voes. The· specific level of QC effort 

is summarized by sample matrix and parameter in Table 1-6. 

The analytical laboratories selected for sample analysis are 

participants in the USEPA Contract Laboratory Program (CLP) for 

organic and inorganic testing. The level of QC effort provided 

by CompuChem Laboratories will be equivalent to the level of QC 

efforts specified under the 7 /8!;> and 7 /87 sows for the CLP 

program as appropriate. The level of QC effort by Pace 

Laboratories for the analysis of the three additional voes in 

water and soil/sediment using nonstandard methods and the 

analysis of voes in soil gas and air is outlined in the SOPs 

contained in Appendix A and B, respectively. 

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

of precalibration using ~ti!'.iij buffer solutions ~fi=!l!i!fil!~i1~l~~}Zi~llIBitt?,t]i~i!sU::>.::,i 
and calibration verification at regular intervals (at least once 

a day > • §€tl~J:>rlt~JfbnJ~~j::"'~±}~;f;t:fili~~'f,~~~P~l@~c6;ide'd~d.H];ii'~';:,~p'ro1~:q't::il'::::;~9gj 
~~"'1 QC effort for field conductivity measurements will consist 

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

verification using a standard solution of known specific 
' 

conductance. QC effort for HNu screening will consist of initial 

and continuing ( at least every day) calibration verification 

using a standard reference gas. 

3.2 Accuracy, Precision, and Sensitivity of Analyses 

The QA objectives of analyses with respect to accuracy, 

precision, and sensitivity are to achieve acceptable data based 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I-
I 
I 
I 
I 
I 
I 

Stoughton City Landfill 
Sampling and Analysis Plan 

Part II - Quality Assurance Project Plan 
Revision: fl 

;S~pi;'eml:)er,fl:1, 4'.2:)11;:tlQ as: 
Page: 5-1 

5.0 SAMPLE CUSTODY PROCEDURES 

Sample custody procedures will be consistent with Attachment 4 of 

the USEPA Region V Guidance "Content Requirements for Quality 

Assurance Project Plans." 

A sample will be considered under the person's custody if: (1) it 

is in a person's physical possession, (2) in view of the person 

after he has taken possession, (3) secured by that person so that 

no one can tamper with the sample, or (4) secured by that person 

in an area that is restricted to authorized personnel. The 

sample packaging and shipment procedures summarized below will 

assure that the samples will arrive at the laboratory with the 

chain-of-custody intact. 

Field procedures are as follows: 

0 

0 

0 

The field sampler will be personally 

responsible for the care and custody of the 

samples until they are transferred or 

properly dispatched. As few people as 

possible will handle the samples. 

All samples will be tagged with sample 

numbers and locations. 

Sample tags will be completed for each sample 

using water proof ink unless prohibited by 

weather conditions. 
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Transfer of custody and shipment procedures will be as follows: 

0 

0 

0 

Samples will be accompanied by a properly 

completed chain-of-custody form. The sample 

numbers and locations will be listed on the 

chain-of-custody form. When transferring the 

possession of samples, the individuals 

relinquishing and receiving will sign, date 

and note the time on the records. This 

record documents the transfer of custody of 

samples from the sampler to another person, 

to a permanent laboratory, or to/from a 

secure storage area. 

Samples will be properly packaged !i.g,9:§fg;f;n;g 
r~Rli~lafilSp75i,,r.,:r:~:e~11P~i5'i.;§i'e'i1i?i@iliio£Hillili1~l;'..a11~-tior,£~:e±q'ij 
!iPO~l)}J!'J[y~it1;12fii for shipment and dispatched 

f§:ilfil;p~~;:n7£;g)'i~'i~fq:[~f~e};:! to the appropriate 

labo~atory 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. 

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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A standardized sample tracking form will also 

be completed to establish sample custody 

prior to shipment to the laboratory and to 

document specific sample preservation 

methods. 

Page: 5-3 

Copies of all sample custody forms will be . maintained in the 

project files along with copies of all field measurement data and 

sample-specific information recorded in the field log book and on 

field data forms. Field custody procedures are further described 

in the Data Management Plan. 

The specifications for chain-of-custody and document control for 

both CompuChem and Pace Laboratories will comply with the CLP 

requirements and be carried out in accordance with the 7/85 and 

7/87 sows for CLP analyses as appropriate. 

CompuChem Laboratories will provide all sample containers 

necessary for field sampling and QC requirements. Each lot of 

sample containers will be checked for cleanliness by the 

laboratory and sealed to prevent contamination. Samples will be 

received at the laboratory by the sample custodian, who will 

examine each sample to ensure that no damage occurred during 

shipment and that the chain-of-custody record is complete and 

accurate. The sample custodian will also ensure that each sample 

has been preserved in a manner required by the particular test 

and stored according to the correct procedure i'.(§'.iij;])\'.:i'~[§J;".ij;ii},1j;)Z;?:t:f.rl 
1E9r-1tji~:~r)i:~E Samples will be preserved by storage in a cooler 

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 a,l_~o 

containers for the sampling of the three additional voes to be 

determined by nonstandard methods. For soil gas and air 

sampling, each tube will be sealed with specially designed end 

caps and labelled to indicated the sample number, location, time 

and date. Preservation of tubes will involve maintaining a 

storage temperature of 4°c. Carbon tubes will be received at the 

laboratory by the sample custodian who will examine all tubes to 

ensure that they are properly sealed. The sample custodian will 

also cross-check the chain-of-custody record with sample labels 

to ensure that the documentation is complete and accurate. 

Carbon tubes will be stored at 4°c until analysis begin. 

ERM-North Central will maintain the RI files along with all 

relevant records, reports, logs, field notebooks, pictures, 

subcontractor reports, and data reviews in a secured, limited 

access area and under the custody of the site manager. 
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7.0 ANALYTICAL PROCEDURES 

Water and soil/sediment samples collected will be analyzed for 

the complete Target Compound List ( TCL) consistent with CLP 

· procedures • 

-only for TCL 

The complete 

If necessary, private well samples will be analyzed 

compounds detected in the monitoring well samples. 

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 voes for water and soil/sediment ( Table 1-4), and 

analyzable voes for soil gas and air (Table 1-5) will be analyzed 

by Pace Laboratories in accordance with Level V nonstandard 

methods as outlined in ~P2t~)i~!~MIGT~:9'.~~_;ifg,§_~T~~~::~g~~;i:~~[~pqfilii~P.bgJl,g}:?,g 
l'1ft:<i~eswli!f[~w~,iii~in1~~Ef.11~l~:g;:~~1;~~~~ni9~1+\2 


