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SECTION I 
EXECUTIVE SUM1\1ARY 

CONSTRUCITON DOCUMENTATION REPORT 
LANDFITL GAS AND LEACHATE EXTRACITON SYSTEM 

REFUSE mDEAWAY LANDFITL 
TOWN OF MIDDLETON 

DANE COUNTY, WISCONSIN. 

Constructi on Start: 

Constructi on Substanti al Completi on: 

No. of G as.& Leachate Extracti on Wells Installed: . 

Type of Pump Installed: 

No. of Gas Only Extracti on V;lells Installed: 

No . of Exi sti ng Gas Only Extracti on Wells: 

Well Pi pe Materi al: 

Average Gas & Leachate Extracti on Well D epth: 

False Starts: 

Gas Header Pi pe Installed: 

Gas Header Pi pe Materi al: 

Leachate Header Pi pe Installed: 

Leachate Header Pi pe Materi al :  . 

No . of Fi eld D ensi ty Tests: 

No. of Passi ng Fi eld Densi ty Te sts: 

Maxi mum System Gas Flow Rate: 

[mad-602-43a] 

-1-

October 22, 1990 

September 1, 1991 

3 

Electri c, submersi ble 

8 

2 

· SCH 80 PVC 

62. 1 ft 

None 

Approx 3,000 I f  
. . . 

HDPE SDR 17 

Approx 850 I f  

HD PE SD R  17 

60 

60 

650 CFM 



SECTION2 
INTRODUCTION 

BACKGROUND 
The Wi sconsi n  Department of Natural Resources (WDNR) r etai ned Warzyn Inc . 

. (Warzyn) to p royi de engi neeri ng and constructi on servi ces i n  relati on to Remedi al 
Measures at the Refuse Hi deaway Landfi ll (Landfi ll) . The L andfi ll i s  located i n  the 
Town of Mi ddleton, Dane County, Wi sconsi n  and has been i denti fi ed as· a source of 
groundyv ater contami nati on,· i ncludi ng the presence of volatii e organi c  compounds 
(VOCs) at three local r esi denti al water supply wells. Additi onally, off-si te mi grati on of . 
landfi ll gas (LFG) , i n  excess of the lower explosi ve li mi t (LEL) of methane, has be en 
recorded. 

A landfi ll gas and leachate extracti on system has been i nstalled as a remedi al measure 
to address the envi ronmental contami nati on/ hazard i ssues. T he i ntent of the .landfi ll 

· gas and leachate extracti on system i s  to reduce leachate head levels i n  the lan dfi ll and 
reduce off-si te mi grati on of landfi ll gas. · Thi s work was performed under agreement 
No. 81217 .89-2, and i s  descri bed i n  the September 1990 Engin eeri ng Desi gn Report, 
Warzyn Project No. 13928.48 (En gin eerin g Desi gn. Report) .  

PURPO SE A ND SCOP E  
Constructi on acti vi ti es addressed i n  thi s  report i nclude the i nstallati on of the gas and 
l� achate ·extracti on system, the handli ng of excavated refu se, the abandon ment of 
exi sti ng leachate headwells, and the replacement of d ay cover and rooti ng zone 
mate ri al. T hi s  report (text and drawin gs) descri bes i tems of constructi on at the 
Landfi ll and presents fi eld and laboratory test results, a descri pti on of the system start­
up acti vi ti es, and constructi on d ocumentati on performed to evaluat e compli an ce wi th 
project plans and speci fi cati ons and WDN R requi rement s. Appendi ces A th rough G 

· i nc lude bori ng logs, w ell detai ls, refuse characteri zati on, soil testi ng results, �n d system 
i ntegri ty test data. War zyn Drawi ngs 15292-D 1 through 15292-D 9 (Appen dix H) have 
been prepared to i llustrate record condi ti on s. Photographs of vari ous con structi on 
acti vi ti es referenced in the text are contain ed in Appendix I. 

[ mad-602-43b] 
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SECfiON3 . 
LANDFILL GAS AND LEACHATE EXTRACfiON SYSTEM CONSTRUCfiON 

GAS EXTRACTION SYSTEM 
Gene ral Di scussi on 

·T he gas extr acti on system i nstalled consi sts of 13 gas extracti on wells (2 of whic h were 
i nstalled as part of the parti al system, Warzyn Project No. 13928.4 5, Constructi on 
Observati on Report, November 1990) ,  wellheads, gas header pi pi ng, vac uum swi tches, 
condensate handli ng syste m, blower stati on, flare s tati on, syste� electri cal se, rvi ce and 
controls, and securi ty fenCi ng. The si te e ntrance roa d i s  secured wi th a chai nli nk 
locki ng gate off of D ane U.S. Hwy 14. Refer to detai l  3/8 on D rawi ng 1S 292-D 8  for 
entrance gate d etai ls. Syste m i nstallati on began on Octo ber· 22, 1990 and was 
substanti ally c<;> mpleted Septe mber 1, 1991. The Parti al Gas Ex tract�9 n System was 
shut down on May 7,  1991 to allow for full syst� m constructi on. 

Constructi on acti vi ti es were performed i n  accordance wi th the Engi neeri ng D esi gn 
· Report. Engi neeri ng drawi ngs, whi ch i ncluded system layout and d etai ls, were· 
prepared and submi tted to WD NR pri or t o  system i nst allati on.  The Engi neeri ng 
D esi gn Report provid ed a wri tten descri pti on of the system along wi th back-up 
calculati ons. 

Gas· Extracti on Wells , · 

A total of 1 1  gas extracti on wells were i nstalled, starti ng on October 23, 1990 wi th well 
GW3, and fi ni shi ng on October 30, 1990 wi th well GW13 .. Boreholes for the wells 
were advanced by a track-mounted crane wi th a 36-i n. di ameter bucket auger 
(Photograph No. 1-Appe�di x I) . O- ccasi onally a j 6-i n. di ameter fli ght auger (liq ui ds 

· bucket) and vari ous bladed augers were used when borehole advancement was di ffi cult 
· due to moi sture content or spoi ls characteri sti cs. Well depths range from 36 ft to 81 ft. 
Refer to D rawi ng 15292-D l for well locati ons and to D etai l l/3 on D rawi ng 15292-D 3  
for extracti on well detai ls .. The boreholes were advanced to the bottom of refuse. 
Bori ng logs f or the 13 extracti on well boreholes (2 from Parti al Sys tem constructi on) 

· are 'presented i n  Appendi x  A. (A lso i nc luded i n  Appendix A are 'the bori ng logs for 
the 3 leachate/gas moni tori ng probes i nst alled wi th the Parti al System) . Refuse spoi ls 
from the boreholes were di sposed of as descri bed i n  the Refuse Spoi ls Di sposal Secti on 
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of this report. Air monitoring around the boreholes was performed constantly during 

construction activities with a portable ambient air monitor used to measure hydrogen 

sulfide, combustible gas and oxygen. 

The gas extraction wells were constructed of a non-perforated section of 6 in. diameter 

Schedule (SCH) 80 polyvinyl chloride (PVC) pipe extending into a perforated section 

of 8-in. diameter SCH 80 PVC pipe. A 6:.in. x 8-in. PVC reducing slip coupler 

provides a telescopic connection where the 6-in. diameter non-perforated well pipe can 

slide into the 8-in. diameter perforated pipe. This connection provides compensation 

for potential landfill settlement (Photograph No. 2 - Appendix I). The perforations 

provide approximately 6 sq in. of open space per lineal foot of pipe. The annular 

space around the screen was backfilled with a filter pack composed of 1 1/2-in. 

diameter washed stone (coarse gravel). The washed stone backfill extends 

approximately 2 ft above the top of the screened interval. Above the filter pack, a 

woven geotextile ring was installed to separate the annular seal from the filter pack. 

Above the geotextile ring, an approximate 1 ft layer composed of 50% bentonite and 

SO% select general fill was placed. Above the SO/SO bentonite/fill layer, an approximate 

1 ft layer of granular bentonite was installed. Both seals were hydrated in place with 

water (Photograph No. 4-Appendix I). General fill was then placed above the granular 

bentonite layer to within approximately 2 ft of the existing top of clay. A 2 ft seal 

consisting of clay was used to complete the borehole. Gas extraction well detail forms 

are contained in Appendix B. 

Wellheads 

A piping assembly (wellhead) is installed at each well to connect each well to the 

buried gas header piping. Each wellhead includes a section of flexible tubing to allow 

for differential settlement between the well and header piping; a butterfly valve for 

control of the well's gas extraction flmv rate; two 1/4-in. PVC sample ports for gas 

sampling and vacuum measurement; and one monitoring port for measuring the gas 

extraction flow rate. Two l-in. diameter SCH 80 PVC monitoring riser pipes are 

installed at each well to allow liquid level measurement without dismantling the 

wellhead (Photograph No. 9 - Appendix I). The wellhead piping is insulated to 

minimize the potential for freezing of condensate during cold weather. All 13 
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wellheads h ave been enclosed i n  4. ft wi de x 7 ft long x 6 ft hi gh chai n-li nk fence 
.enclosur· es wi th tops for securi ty. Refer to D etai l  2/ 3 on D rawi ng 15292-D 3 for 
· wellhead detai ls. 

Gas Header Pipi ng 
T he gas header pi pi ng whi ch transports the LFG from the extracti on wells to the. 
blower a nd flare stati ons consi sts of approxi mately 3,000 f t  of 6-i n. dim; neter SD R 17 
HD PE pi pe. System constructi o. n resumed Apri1 16, 1991 wi th gas header pi pi ng 

i nstallati on. The gas header pi pi ng was connected to the Parti al Syst� m  · gas. header 
pi pi ng at a bli nd flange west of extracti on well GW2. 

A backhoe was used to excavate the trenc h  for header pi pe in stallati on. Pi pe i nve rts 
were i nstalled a mi ni mum of 4 ft below fi nal grade for frost protecti on. The HD PE 
pi pe and fi tti ngs were. joi ned by heat fusi on (b utt fusi on) (Photograph No. 5 -

. ' 

Appendi x  I) . The header pi pe was i nstalled wi th a 6 i n. mi ni mum co(\ rse sand beddi ng. 
Approxi mately 6 i n. of sand w as also .i nstalled above the pi pe. A conti nuous warnin g 
ri bbon and traci ng wi re were placed above the pi pes to alert excavators an d ai d i n  
locati ng the pi pe i n  the future (Photograph No. 6 - Appendi x  I) . The traci ng wi re has 
been brought to the surface at several key locati ons i ncludin g most wellheads an d on 

' I 

. the header pi pes at t he blower bui ldi ng. An electri cal current' i nduced i n  the traci ng 
wi re wm allow for buri ed header pi pe to be located wi th above grade i nstruments. T o  
allow for potenti al di fferenti al settlemen t, li qui ds drain age; and removal of con densate 
formed i n  the pi pes, a mi ni mum slope of 2.0% was main tai ned i n  the headers. Refer 

' . 

to th e pi pe beddi ng det ai l  shown on D rawi ng 15292-D 4. Gas header pi pi ng trenches 
wi thi n  the li mi ts of refuse were backfi lled wi th 2 ft of com pacted clay. Trench backfi ll , 
was completed by replacin g the rooti ng zone materi al and topsoil removed durin g 
trench excavati on ·and pi pe placement. The landfi ll cover di stu rbed duri ng well an d 

· � ead{f r  pi pi ng constructi on has been restored wi th clay materi als an d. placement 
methods i n  conformance wi th s.NR 504.07(4) , Wi sconsin Admi ni strati ve Code. See the 
Fi nal C over Restorati on secti on of thi s  report for m<;> re in form ati on. 
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Header piping is composed of three branches: the North, Central, and South. Two 

header pipe segments contain a buried control valve (CVl and CV2), consisting of an 

actuated butterfly valve extended to the surface. The control valves which are 

normally closed may be opened to re-route flow in the event a branch becomes 

unusable. Three branches enter the blower building and are valved individually. The 

three flows are then combined before entering the blower. Refer to Drawing 15292 -

Dl for the gas header piping layout. The gas header pipe connection to wellheads at 

wells GWS, GW6, GWlO, GW12, and GW13, consists of a 6-in. HDPE 45° wye and 

riser. This piping will provide cleanout capabilities in the event leachate is pumped 

into the gas header pipe in the future. 

Vacuum Switches 

Four vacuum switches are included as part of the gas extraction system. The switches 

are installed on the gas header pipe in the following locations: 

VSl - 2 ft west of GWS; 

VS2 - 2 ft west of GW9; 

VS3 - 2 1/2 ft south of GWll; and 

VS4 - 3 ft south of GW13. 

These switches are set such that if pressures in the header pipe, at the above locations, 

reach zero or any positive value, the switches will open. When open, contact is lost 

and the Blower/Flare Control panel will shut down the gas extraction system. 

The switches have been placed C;lt the furthest points of the gas header piping system to 

shut the system down in the event pipe breakage or blockage occurs. Refer to 

Drawing 15292-Dl for vacuum switch locations. The switches will also open if vacuum 

is not being maintained in the outermost header piping, which indicates the extraction 
' 

system is greatly in need of balancing. If the vacuum switches open, this will cause the 

extraction system to shut down; the telemetry system will ihen notify operating 

personnel. 

A timer has been installed within the blower/flare control enclosure which, when 

turned on, bypasses the vacuum switch controls. This tim
.
er can be used when 
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performing start-up of the gas extraction system: System down time may allow positive 

pressure to develop in the landfill. 

c;ondensate Handling System 
Condensate produced by the cooling of the saturated gas mixture in the gas header. 
system is removed using four dripleg assemblies. A dripleg consists of.a liquid-filled· 
trap and a connection to the leachate conveyance system, through which condensate is 

· transferred from the gas piping system to the leachate piping system. Existing dripleg 
DL1, is located within the refuse limits, on the South Branch gas header pipe 
connecting extraction wells to the blower station. Existing condensate dripleg (DL2) 
was modified· (located between the blower and the two flares). to collect and draip 
condensate formed in the gas discharge pipe. Driplegs DL3 and DL4 are located on 
the Central and North branches, respectively, of the gas header piping (Photographs 
No. 7 and 8 - Appendix I). Condensate is routed by gravity from all dripJegs to the 
leachate holding tank. Refer to Drawings 15292-D4 and D5 for dripleg details and 
Drawing 15292-D1 for dripleg locations. Driplegs DL2,.DL3, and DL4 were filled with · i .• , I 

water prior to start-up of the gas extraction system. 

The leachate/condensate conveyanc� pipes located outside the landfill refuse limits are 
encased in 2 ft of compacted clay. Clay materials·and placement methods were the 
same as for cover restoration activities performed during trenching activities. 

Blower Station 
The existing Blower installed with the Partial System is sized to efficiently draw gas 
from the 13 e.xtraction wells and discharge it at a pressure suitable for proper 
operation of the ground flare. With minor modifications; the blower can be upgraded

. 
to increase the perfo�mance, if necessary, by changing wheel and motor sizes. The 
blower and motor assembly includes the following features: 

Aluminum wheel, spark re.sistant construction; 
Indirect drive (V-belt); 



10 Hp, 3600 revolutions per minute (rpm) motor; 

Spark resistant aluminum housings; and 

Ceramic felt shaft seals. 
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A 6-in. flame arrester installed at the inlet of the blower isolates the header system and 

well field from an explosion or flame initiated at the blower station. Blower inlet and 

discharge piping contains 1/4-in. PVC sample ports for monitoring gas pressure and 

composition. Four inch diameter butterfly valves are installed before the flame 

arrester on each of the three header
' 
branches (North, Central, and South) coming into 

the blower station to assist in controlling and balancing the system. This branch 

monitoring station also provides a 1/4-in. PVC sample port and a flow monitoring port 

for individual monitoring of branch gas flow, pressure and composition. For details of 

the blower station, which includes the branch monitoring station, ·refer to Drawing 

15292-D6 and detail 1/7 on Drawing 15292-D7. The blower and flare station are 

enclosed with an 8 ft high chain-link fence for security. 

Flare Station 

As part of the Partial System installation, a pedestal LFG flare (V AREC 239A series 

Waste Gas Burner) was installed as an interim measure for burning saturated, low 

BTU gas. By utilizing the Partial System evaluation, a fully enclosed ground flare was 

installed to meet the combustion requirements of NR 445, Wisconsin Administrative 

Code. Additionally, the fully enclosed ground flare has a capacity compatible with the 

13 well gas extraction system. The system is not designed to run both flares 

simultaneously. A manual gear operated butterfly valve has been installed at the 

existing pedestal flare which is closed when the ground flare is operating. Refer to 

Drawing 15292-D7 for flare station details. 

The ground flare has been designed to destroy volatile orgamc compounds by 

maintaining a temperature of 1500° F for a retention time of 0.6 sec at a flow rate of 

650 cfm. The flare has an enclosed flame in a steel housing approximately 7 ft in 

diameter and approximately 24 ft high. The ground flare has a retractOl)' blanket 

lining designed to keep the exterior skin temperature on the steel housing below 

200°F. The burner for the ground flare is designed for a flow range of 100 to 650 cfm 

with methane contents from 15% to 60%. Flare performance is monitored with a 
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thermocouple for temperature sensing, and sampling ports located near the top of the 
flare for scheduled emission testing. Th e ground flare may require supplemental fuel . ·  

to maintain required destruction efficiencies should the LFG methane content drop 
below·15 %  at some p oint in the future. Current flare design is such that the need for 
pilot gas (propane fuel) is minini iz� d  to reduce operational costs (only, used during 
startup) . 

The gro und flare· is located east of modified dripleg D L2 rather than to the west as 
originally designed. The change was made to av oid excav ating into the landfill 
sideslope. The ground flare is installed on a concrete pad designed to support the 
flare (Photograph No. 10 - Appendix I) . The ground flare 6-in. diameter inlet piping 
includes: a flame arrester, actuated shut-off v alv e (n ormally closed) ,  pressure relief 

' . 

v ent set at 20 in. water column (WC) , manual butterfly v alv e  and, sampling and 
monitoring ports. The actuated v alv e closes in the ev ent of power loss, problems with 
the flame or L FG flow. The flare controls hav e  telemetry linked to other system 
components at the L anc,lfill, including the blower, v acuum switches, leachate holding 
tank and leachate extraction pumps. . The alarm system includes an automatic 
telephone d ialer (V erbatim system) that contacts s ystem operating personnel and 
describes the specific alarm condition. Specific system operational logic is presented in 
the Operation and Maintenance manual. 

RE FUSE SPOILS D ISPOSAL 
General· D iscu ssion 
The refuse containmen, t  area used for the Partial System (constructed along the 
western perimeter of the site near the top of the saddle area) was expanded to receiv e  

. the excav ated refuse from 'full ·system construction. Characteriza tion of waste 
excav ated du ri ng drilling . activ ities was required before the waste was per� anently 
disposed on- site. · Waste samples from drilling extraction wells GW3, GW4, and GW5 
serv ed as " test borings" and w astes penetrated were assumed to be representativ e  of 
wastes excav ated during drilling and trenching activ ities. Waste excav ated during well 
drilling was temporarily stored on-site in a manner w hich allowed for accessibility and 
identification. . Completion· o f  TCLP characterization testing ind icated refuse from 
borehole G W3 (Sample GW 3-2) exceeded the regulatory limit of 5 .0 mg! L for lead. 
Refer to Appendix C for the complete report. Waste fro m borehole GW3 was 
remov ed from the refuse containment area and disposed of near GW3. All other 
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borehole spoils and refuse from trench excavations were permanently disposed of in 

the refuse containment area. It is estimated that refuse· excavated during the 

construction of the extraction wells, gas header, and leachate conveyance piping 

included approximately 1,500 cu yd of material. Refer to Drawing 15292-D1 for 

location of disposal area. 

The refuse containment area was constructed on-site as follows: 

Existing cover soils we're removed and salvaged (a minimum of approximately 1 
ft of soils remained above the waste); 

A synthetic membrane (plastic sheeting or tarps) was placed and covered with 
approximately 1 ft of cover soils (to form a temporary liner); 

The cell was graded such that surface water run-on was diverted around the 
containment cell and water exposed to waste: was contained; 

Waste materials. were covered with a synthetic membrane to minimize exposure 
to water and wind. 

Synthetic membranes were punctured at the time of final cover placement to 
allow for liquids drainage. 

The landfill cover over the refuse containment area was restored with clay, rooting 

zone, topsoil, and seeding materials with placement methods as described in the Final 

Cover Restoration section of this report. The final cover was graded such that positive 

drainage and smooth contours result. 

LEACHATE EXTRACTION SYSTEM 

General Discussion 

The leachate extraction system was installed concurrently with the gas extraction 

system. Although designed as a combined system, the gas and leachate extraction 

systems operate independently. Background monitoring indicated that 3 wells (GWSP, 

GW9P, and GW1 1P) exhibited leachate heads greater than 6ft, the level established in 

the Engineering Design Report as requiring leachate well pump installation. After a 

pump test was performed, it was determined that recharge rates were significant and 

that submersible pumps were necessary. Refer to Table 2 for leachate head 

monitoring data. Leachate pumped from these wells is discharged to approximately 

850 lineal ft of 6-in. diameter HDPE leachate header piping located in the same trench 
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as the gas header.· The leachate flows by gravi ty to the exi sti ng buri ed leachate holdi ng 
tank located at t he east edge of the si te. Refer to D rawi ng 15292�D l for locati ons of 
the leachate extracti on system. 

• 

The objecti ve of the leachate extracti on syste� i s  to lower the leachate heads on the 
. base of the landfill. Lower leachate heads wi ll result i n  more of the well screen 

avai lable f or LFG extracti on. The leachate extracti on rate at the Landfi ll wi ll be a 
functi on pri mari ly of the permeabi li ty of the i n- place cover materi als. 

Leachate Extracti on Wells 
A Grundfos- Model 5S, 4-i n. nomi nal di ameter, stai nless steel, si ngle- phase, electri c, 
submersi ble pump i s  i nstalled i n  extracti on wells GW8P, GW9P and GWllP. The 
pump's flow rate capaci ty ranges from 2 to 7 gpm, dependi ng on the li qui d head. The 
pumps have been placed as to re st on the stai nless steel bolts i nstalled approxi mately 1 
ft above the well pi pe' base i n  order to mi ni mi ze the i ntake of accumulated sedi m� nt. 
The pump i n  well GW8P has be en placed 1 ft above the bolts due to accumulated 
sedi ment. Controls for each p ump i nclude a manual p ower shut- off, elapsed run- ti me 
meter, and a pump controller. The controller contai ns an amperage sensi ng devi ce 
whi ch shuts off the pump when the pump runs dry and restarts the pump after a p re­
setti me i nte;rv al, whi ch can be set between 1 mi nute to 12 hours. 

W ellheads 
The pump di scharge pi pi ng (i nsi de the well casi ng) consi sts of l-i n. di am eter flexi ble 
tubi ng. A l-i n. di ameter leachate di scharge pi pe exi ts through the top of the 6-i n. well 
head vi a an adapter assembly. A l-i n. di ameter valv e i s  pr ovi ded on the leachate 
di scharge li ne above the casi ng for control of di scharge flow rate and pressure. The 
extracted leachate flows through a l-i n. di ameter HDP E di scharge pi pe to th. e 6-i n .. 

· di ameter leachate header pi pe located i n  the same trench as the gas he ader pi pe. T he. 
leachate di scharge pi pi ng at the wellhead i s  i nsulated to mi ni mi ze the po_ tenti al for 
freezi ng. A qui ck- di sconnect fi tti ng i s  also i nst� lled ori the l-i n. HD PE leachate 
di scharge pi pi ng whi ch allows for pump di sc harge flow rate calculati on and leachate 
sampli ng. Refer to D rawi ng 15292-D3 for wellhead detai ls. 
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The leachate header piping transports leachate pumped from the extraction wells by 

gravity diFectly to the existing leachate holding tank. The existing Partial System 

leachate header piping, was terminated with a blind flange at .extraction well GW2, 

(currently not used). Gas header piping can be used to transport leachate to the 

holding tank, if pump installation is deemed necessary in the future at other extraction 

wells which do not have an adjacent leachate header pipe installed. 

Leachate header piping was extended only to extraction wells GW7, GW8P, GW9P, 

and GWllP. Leachate header piping extending past well GW7 contains a 6-in. x l-in. 

reducing tee with a l-in. lateral extended upward to 1 ft below grade at the well. The 

l-in. lateral can be utilized, in the future, if leachate levels in the well necessitate 

pumping. Leachate header piping placement was equivalent to that of the gas header 

piping. Leachate header piping installed within the limits of refuse has a minimum 

2.0% slope. Cleanouts are installed at strategic points on the leachate header piping 

network in order to flush out sediment which may accumulate in the piping. All 

leachate header piping is 6-in. diameter to facilitate cleaning. Refer to Drawing 15292-

Dl for location of cleanouts and to detail 3/5 on Drawing 15292-D5 for a cleanout 

riser detail. 

Leachate Storage, Loadout and Disposal 

The existing, double-walled steel, STI-P3 tank for the holding of leachate and 

condensate was installed below grade as part of the Partial System. The 25,000 gal 

tank was selected based on an estimate of the full system leachate and condensate 

production. 

The interstice (between tank walls), is monitored with a conductivity sensor which will 

interrupt power to the well pumps in the event moisture is detected between the tank 

walls. This alarm activates a warning light on-site, and telemetry will contact system 

operating personnel. The leachate holding tank has two, high-level float sensors which 

when triggered will shut down the well pumps, activate warning lights on-site and send 

an alarm through telemetry. Two independent float sensors have been included with 

the Partial System as a redundant safety precaution to minimize the risk of leachate 

tank overflow. 
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As part of the leachate extracti on system a loadout facili ty was i nstall ed to allow 
removal of li quids from the h oldi ng tank. As part .of the full system, a concrete slab 
was constructed to contai n  spills duri ng leachate loadi ng acti vi ti es. Spills and rai nwater 
whi ch may fall on the slab are collected � nd conveyed to the leachate holdi ng tank and 
mi xed wi th leachate and condensate. T he peri meter of the concrete slab i s  graded to 
mi ni mi ze rai nwater runoff from flowi ng onto the slab. All aspects of the loadout 
f acili ty are enclosed wi thi n  a 6 ft hi gh chai n-li nk fence for s ecuri ty except for the 
sucti on standpi pe an� the concrete pad. D uri ng constru cti on of the Pa rti al System, a 
sucti on standpi pe wi th a quick- conne ct co upli ng w as i nstalled to allow leachate removal 
from the holdi ng tank vi a a tanker truck sucti on pump. Refer to details 1/ 8 and 2/ 8 on 
Drawi ng 1529 2-D 8 for leachate loadout facili ty de tails. At present the li qui ds are 

loaded onto a tanker truck and hauled to the Madi son Metropoli tan treatment plant 
for di sposal on a weekly basi s. Refer to the leachate treatment agreement contai ned 

i n  the Operati on ari d Mai ntenance Manual (Warzyn I nc., November, 1991) .  

L EACHATE HEAD WE LL AB AND ONMENT 
G eneral Di scussi on 
Exi sti ng leachate headwells LH- 1, LH- 2 and LH- 3 whi ch ha d been broken or 
mi sali gned could not provi de accurate esti mates of li qui d  head wi thi n the landfill. The 

' 

headwells could also have serv ed as pathways for ai r i ntrusi on duri ng gas extracti on 
system operati on. These headwells were properly abandoned by rem ovi ng 
approxi mately the upper 5 ft of casi ng and tremi e filli ng the remai ni ng casi ng from the 
bottom wi th cement/ bentoni te grout and restori ng the landfill cover. 

FINAL COVER RESTORATION 
Ge neral Di scussi on 
The landfill coy er areas di sturbed duri ng well drilli ng, trenchi ng acti vi ti es, and o n- si te 
spoils di sposal for the landfill gas and leachate extracti on system were restored wi th 
clay materi als and placement methods i n  conformance wi th NR 504.07(4) , Wi sconsi n  
Admi nis trati ve Cq de. Fi nal cover was graded i n  such a way that posi ti ve. drai nage and 
smooth fi nal contours resulted. On-si te clay, rooti ng zone, and topsoil materi als 
removed duri ng constructi on were reused ( or backfilli ng boreholes and header 
trenches. Clay materi al obtai ned from Northwestern Stone, an off-si te borrow source 
located i n  Mi ddleton, Wi sconsi n, was used for backfilli ng at extracti on wells, trench es, 
· and th e refuse contai nment area. 
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The off-site borrow source clay and the on-site clay soils used for cover restoration are 

generally classified as brown lean clay with a little sand. The on-site clay soils' 

classification includes trace gravel. Bag samples of the in-place clay were taken and 

undisturbed Shelby tube samples of clay were obtained periodically, with representative 

samples selected for laboratory testing. After the samples were retrieved, the holes 

were filled with granular bentonite. The results of the lab'oratory material property 

tests (Atterberg limits, grain size analyses and hydraulic conductivities) are contained in 

Appendices E and F. A total of 60 field density tests were conducted to document the 

compactive effort as clay was placed during the trench backfill and cover restoration at 

the refuse containment area. Density tests on the trench clay backfill were performed 

at a frequency of one test per 100 linear ft per 1-ft thick clay layer. Four of the 

density tests were performed on the clay cover replacement on the refuse containment 

area. The test results are contained in Appendix D together with the modified Proctor 
' 

moisture-density curves. 

The laboratory test results show that the on-site clay cover materials used are classified 

as a CL material under the Unified Soil Classification System (USCS)(ASTM D2487). 

The percent passing the No. 200 U.S. standard sieve (P200 content based on ASTM 

D422) ranges from 62.9% to 63.8%, averaging 63.4%. The clay fraction results (ASTM 

D422), defined as the particles finer than 0.005 mm by Wisconsin Administrative Code, 

NR 500.03(15), range from 23.3% to 23.7%, averaging 23.5%. Liquid limit values 

(ASTM D4318) range from 35 to 37, averaging 36. The plasticity index values (ASTM 

D4318) range from 16 to 18, averaging 17. 

Laboratory test results show that the off-site borrow source (Northwestern Stone) clay 

sample is classified as CL with 93.9% passing the No. 200 sieve and 35.3% clay fraction. 

The liquid limit is 42 and the plasticity index is 26. 

Falling head permeability (hydraulic conductivity) tests performed on 3-in. diameter 

Shelby tube samples pushed into the compacted clay indicate values of 2.0 x 10-8 crn/s 
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and 7 .5 x l0-9 cm/s. The permeability test procedures were based on Appendix VII of 
the U.S. Army Corps of Engineers Manual EM 1110-2-1906 (1980). 

The percent compaction of the backfilled trench cla,y ,and clay cover ranged from 90% 
to 99% with an approximate median of 93%. The clay compaction results are 
contained in Field Density Test Report No. 1 in Appendix D. Percent compaction 
results .were determined in- the field using modified Proctor maximum dry density 
values of 118 and 123 pounds per cubic foot (pcf) based on ASTM Dl551, The 
maximum dry density for the off-,site borrow source clay is 115 pcf based on laboratory 
testing.· A value of 118 pcf was used for field testing to provide for more cons�rvative 
compaction results. The value was changed to 123 pcf for field testing compaction 
when on-site clay materials were used for trench bac�fill and laboratory results 
indicated a higher maximum dry density than for off-site clay. The moisture-de.nsity 
curves are contained in Appendix D. Based on these test results, the compaction of 
the trench backfill and clay cover on the refuse ·containment area are in compliance 
with the requirement of 90% or greater of the modified Proctor maximum dry den�ity. 
Compaction testing was performed using Troxler nuclear moisture-density testing 
equipment (ASTM D2922 and D3017):

_ 

ELECTRICAL AND CONTROL SYSTEM 
General Discussion 
Electrical service for the landfill gas and leachate extraction system is accessed from 
electric transmission structure, No. 249, and directed underground to three 
transformers at the southeast corner of the site, each providing single phase 480 volt 
(V) power at the service entrance panel. From there the lines are brought 
underground to the existing control panel within·· the fenced area at the leachate 
holding tank. At t�is panel, power is provided for a 110 V outlet and for the leachate 
holding tank interstice and high-level monitoring systems. From the leachate holding 
tank control panel power lines are extended underground, west, to the control panels 
located at the blower and flare stations. At this location, power is provided for the 
blower, pedest?l flare ignition system, an outlet, the ground flare, and for the gas and 
leachate extraction system controls. Power lines are extended in 3/4.;in. and l-in. 
HDPE conduit from the blower and flare control panel, below grade, to the landfill . 
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wellfield. These lines provide power to well pumps at GW8P, GW9P and GW1 1P and 

to the vacuum switches located near wells GWS, GW9P, GW1 1P, and GW13. The 

location of underground electric lines are noted approximately on Drawing 15292-D9. 

Telephone service was accessed from the utility structure, No. 249 and the cable was 

direct buried by Mid-Plains Telephone underground to utility pole No. 144- 1 1/25 and 

then to the leachate holding tank control panel. From there, telephone service was 

extended underground through a conduit to the system control enclosure at the blower 

and flare station for the Verbatim autodialer. The location of underground telephone 

cable is noted approximately on Drawing 15292-D9. All buried telephone and power 

line locations must be field-verified before any future excavations are performed. 

System Telemetry 

The gas and leachate extraction system controls will signal the Verbatim, autodialer, to 

notify operating personnel in the event of an alarm condition. The autodialer also may 

be called at anytime to check the status of the gas and leachate extraction system. The 

phone number is (608) 831-4527. Telemetry may indicate one or more of the following 

alarm conditions (the numbering corresponds to the channel in which the alarm is 

programmed into the verbatim autodialer): 

1 Flame Failure Alarm 

2 High Temperature Alarm 

3 Low Temperature Alarm 

4 General Alarm 

The general alarm can be activated by any of the following: 

power failure; 

high leachate level in the leachate storage tank; 

leachate tank interstitial leak; 

loss of vacuum (vacuum switch); 

high pilot fuel pressure; or 

low pilot fuel pressure. 
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The alarm li ght on the ground flare c ontrol panel enc losure wi ll i ndic ate whic h alarms 
have been ac ti vated. An exteri or red li ght on the east si de of the ground flare c ontrol 
panel enc losure wi ll be i llumi nated duri ng any alarm c ondi ti on. An exteri or whi te li ght 
wi ll i llumi nate at the leac hate tank c ontrol panel duri ng hi gh leac hate or i ntersti ti al 
leak detec ti on alarms. Complete autodi aler i nformati on i s  avai lable i n  the 9 perati on · 

and Mai ntenanc e Manual (Warzyn Inc ., Novemb er 1991) . 

[mad-602-43c] 



GENERAL DISCUSSION 

SECTION 4 
SYSTEM START-UP 

· The performance standards presented in the Engineering Design Report were used to 
demonstrate, in the . fie�d, that the header piping and flare met or exceeded the · 

specifications presented in the document. Documentation of the performance 
standards is adequately demonstrated satisfying the intent of the specifications. The 
system start-up was a multi-step operation consisting of integrity tests, background gas 
and leachate head monitoring at wells, activation of the· blower and ground flare, 
activation of the leachate extraction system, and system monitoring and balancing. A 
period of several days of · integrity and background testing was necessary before the 

. 

system was started. Several more days of balancing was necessary after the system was . 
operational. 

SITE SPECIFIC LIMITATIONS 
The Refuse Hideaway · Landfill has site-sp�cific conditions which .may limit the 
effectiveness of the gas extraction system. These potential limitations include areas of 
relatively high permeability cover soils, · thin landfill cover, fractured bedrock, and · 

shallow fill depths. These limitations, in addition to the topics discussed in previous 
sections, have been · considered during the design �nd construction of this system . .  
However, because of the vacuum necessary to control LFG migration and due to the . 
landfill's cover, base and fill conditions, some air intrusion may occur. · To determine 
the gas extraction system's performance, routine system monitoring is recommended. 
If system performance goals cannot . be maintained, further investigation of the site 
specific limitations may be necessary. 

PIPING INTEGRITY 
The integrity of the gas header piping, leachate header piping, and driplegs DL3 and 
DL4 was tested as one unit, on May 6, 1991 to determine whether the system could 
m·aintain a vacuum. This piping was pressurized to a positive 3 pounds per square inch 
(psi) gauge pressure, and was successfully maintained for thirty minutes after closing 
the valve. The test was performed as specified in the Engineering Design Report and 
the pipe integrity was considered acceptable. Pipeline integrity test data has been 
included in Appendix G. 
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The ground flare performance was checked in accordance with the manufacturer's 

recommendations. The burning capacity of the flare is rated at 650 cubic feet per 

minute (cfm) in air at 60°F and 14.7 psia (absolute) at 1/2 in. WC (water column) 

pressure drop, at sea level. The acceptance test for the flare was performed by the 

flare manufacturer prior to delivery and again verified on-site and included testing of 
' 

the following design parameters of the flare: flow capacity, turndown ratio, automatic 

ignition and interlocks. Installation and testing was certified complete by the 

manufacturer on July 24, 1991. Refer to Appendix G for the a copy of the signed 

certification. 

START-UP 

Background gas pressure and composition readings were taken on July 7, 1991 at all 

thirteen gas extraction wells prior to system start-up. These readings provide base 

values to which later readings can be compared. Refer to Table 1 for gas well 

monitoring and Table 2 for leachate head monitoring. Flare start-up consisted of 

opening the three branch butterfly valves before the blower, opening the manual 

butterfly valve on the flare inlet piping, and using the automatic flare start-up 

sequence. Refer to the Operation and Maintenance Manual by Warzyn Inc., 

November 1991 for more information. The gas extraction system was operational by 

July 17, 1991. The butterfly valve on the flare inlet piping was used to control the 

flow. During start-up the blower flow rate was increased incrementally to 650 cfm and 

maintained to verify flare design capacity. Flow to the flare was then reduced to a 

normal operating level and system monitoring and balancing was performed. Refer to 

Table 1 for the Gas Well Monitoring. 

The leachate extraction system was started August 13, 1991 when leachate extraction 

pumps were turned on at wells GWSP, GW9P and GWllP. Prior to start-up, 

background leachate head levels were recorded at all thirteen extraction wells on 

several occasions. Refer to Table 2 for the Leachate Head Monitoring Table. 
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Landfill gas testing was performed on August 1 and 2, 1991 by Mostardi-Platt 
Associates, Inc. to determine flare destruction efficiencies. Tests were performed on 
the raw landfill gas at the flare inlet piping and on the exhaust from the stack of the 
ground flare .  A summary of the results are as follows: 

Benzene destruction efficiency · 

NR 445 required destruction efficiency 

Vinyl chloride destruction efficiency 
NR 445 required destruction efficiency 

Methane destruction efficiency 

Total gaseous non-methane organics (TGNMO) 
destruction efficiency 

NR 445 required destruction efficiency 

91.22% 
90% 

99.98% 
99% 

99.99% 

94.76% 

99.9% 

The destruction efficiencies were _calculated based on the raw gas analyses (flare inlet) 
as compared to the discharge gas analysis (flare outlet). The results indicate that the 
ground flare satisfactorily meets the combustion requirements of NR 445 for benzene 
and vinyl chloride destruction efficiencies. The required destruction efficiency for 
TGNMO was not achieved. during this testing which may be attributed to low outlet . I 
concentrations, detection limits of the testing methods used, or the large discrepancy 
between flare inlet and outlet flow rates. Complete testing results are found in the 
report titled, "A Gaseous Study Performed for Warzyn Engineering, Inc., Refuse 
Hideaway Landfill, Landfill Gas System, Destruction Efficiencr Tests; Middleton, 
Wisconsin, August 1 and 2, 199 1", wh'ich was submitted to the WDNR on October 1, 
1991. 

[ mad-602-43d] 



SECTION S 
CONCLUSION 

. . . 

Based on field observations made during construction, surveys, soil testing and testing 
of the gas and leachate �xtraction system, the Refuse Hideaway Gas an� Leachate 
Extraction System has been constructed in substantial conformance with the Gas and 
Leachate Extraction System Engineering Design Report (Warzyn No. 13928.48 dated 
September 1990) with WDNR comments, and with ex�eptions as noted. Several 
components of the gas - and leachate extraction system have · been labeled for 
identification purposes. Refer to Table 3 which indicates those components labeled 
and how designated. 

-DRF/ccf/JCK/DFK 
[mad-602-43e] 
15292.03 



Table t 

Gas Well Monitoring Table 

Refuse Wdeaway Landfill 
Gas and Leachate Extraction System 

Dates: ' 

Well 

GW1 
GW2 
GW3 
GW4 
GW5 
GW6 
GW7 
GW8P(l ) 
GW9P(l) 
GW10 
GW11P(1) 
GW12 
GW13 

Flow to 
Flare 

. (cfm) 

Notes: 

· Well 
Pressure 
{in. wq 

+ 2.0 
+ 2.6 
+ 3.3 
+ 7.1 

+ 21.6 
+ 2.5 
+ 4.8 

+ 23.0 
> + 50.0 

+ 2.0 
+ 35.0 

+ 2.6 
+ 1.8 

Zero 

7/7/91 
Background 

CH4(2) 
(%) 

' 

55 
50 
53 
51 
45 
52 
53 
50 
74 
53 
55 
52 
52 

. 
8/15/91(3) 

Well 
Oi Pressure CH4(2) 
(%) {in. wq {%) 

0 -3.5 14 
0 -4.0 32 
0 -4.1 41 
0 -5.6 44 
0 -2.9 50 
o .  -4.0 32 
0 -6.3 43 
0 -5.4 40 
0 -2.5 39 
0 -3.3 44 
0 '-6.0 45 
0 -3.4 43 
0 -3.9 44 

560 

1 .  . Wells with leachate pumps and controls designated with a "P". 
2. Percent combustibles by volume, primarily composed of CH4. 
3. The gas extraction system was activated July 17, 1991. 

DRF/ccf/JCK 
[mad-402-13b] 
15292.03 

02 
{%) 

0 
0 
0 
0 
0 
0 
0 

1.3 
3.0 

0 
1.3 

0 
0 

9/16/91(3) 

Well 
Pressure CH4(2) 02 . 
{in. wq {%) {%) 

-1.6 28 0.3 
-2.2 39 0.3 
-3.0 ' 50 0 
-3.6 . 50 0 
NA NA NA 
-2.6 45 0 
-4.5 47 0 
-2.9 ' .  44 1 ;5 
-0.6 45 1.3 · 
-3.0 46 0 
-4.0 45 1.3 
-2.7 46 ' 0 
-3.3 49 0 

450 



Table 2 

Leachate Head Monitoring Table 

Refuse IDdeaway Landftll 
Gas and Leachate Extraction System 

Leachate Head {ft} 

Well Riser 11/12/90 . 11/21/90 4/16/91 7/8/91 8/15/91 

GW1 - EAST < 0.3 NA 0.� 0.6 0.6 
- WEST 0.7 0.8 1.0 1.0 

GW2 EAST 2.9 NA 3.2 3.0 2.9 
- WEST , 2.8 3.1 3.0 3.0 

GW3 - EAST 2.7 1.5 1.9 2.0 2.0 
- WEST 3.0 '2;2 2.2 

GW4 - EAST < 0.3 3.1 3.3 0.9 1.0 
- WEST < 0.3 0.6 0.6 

GW5 - EAST 1.9 2.0 2.8 2.8 3.3 
WEST 1.7 ot< ot< 

-

GW6 - EAST < 0.3 < 1.0 0.5 < 0.3 < 0.3 
- WEST < 0.3 < 0.3 < 0.3 

GW7 - · EAST 0.6 <: 1.0 1.0 * ot< 

- WEST 0.6 1.1 < 0.3 

GW8P - EAST · ' 19.6 18.2 11.7 18.1 17.9 
- WEST 19.4 18.0 . 17.8 

GW9P . NORTH 12.6 17.0 0.9 17.7 ot< -
- SOUTH 12.7 17.7 2.4 

GW10 - NORTH 0.7 < 1.0 . 0.9 . 2.4 2.7 
SOUTH 0.7 2.2 2.5 

· GWllP - EAST 17.6 22.2 16.5 26.7 4.2 
WEST 17.7 26.9 4.2 / 

-

GW12 EAST < 0.3 < 1.0 4.4 ot< ot< 
-

- WEST < 0.3 5.0 5.8 

GW13 - EAST 0.6 < 1.0 2.8 3.4 3.7 
- �ST 0.7 3.3 3.7 

Leachate Tank 
Head (ft): 1.1 1.1 2.2 2.5 6.9 
Volume (gal.): 1,140 1,140 3,200 3,831 15,100 

Notes: 

(1) . 
(2) 
(3) 

Wells with leachate extraction pumps and controls installed are indicated with a "P". 
Leachate extraction system started 8/13/91. . 
Leachate head measured directly in well risers GW3 through GW13 on 11/21/90 and 4/16/91; otherwise 
leachate head measured in l-in. risers located at each wellhead. 

Leachate head measurement not available due to unidentified blockage in l-in. riser pipe. 

DRF/ccf/JCK 
[mad-402-13c] 
15292.06 
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TABLE3 

GAS AND LEACHATE EXTRACTION SYSTEM LABELING 
REFUSE IDDEAWAY LANDFILL 

The following system components have been labeled with plastic signs with indented 
lettering for identification purposes. . ' 

. _ 

WELLS 

GWl 
GW2 
GW3 
GW4 
GW5 
GW6 
GW7 
GW8 
GW9 
GW10 
GWll 
GW12 
GW13 

MISCELLANEOUS( l) -

CVl 
CV2 
VSl 
VS2 
VS3 
VS4 
LH4 
LH5 
LH6 

Notes: 

CLEAN OUTS 

COl 
C02 
C03 
C04 
cos 
C06 

DRIPLEGS 

DLl 
DLl-CO 
DL2 
DL2-CO 
DL3 
DL3-CO 
DL4 

· DL4-CO 

BLOWER BUILDING GAS PIPES 

NORTH BRANCH 
CENTRAL BRANCH 
SOUTH BRANCH 

LEACHATE LOADOUT FACILITY 

VENT 
LOAD OUT 

' . 

CAUTION HAZARDOUS AND/OR 
EXPLOSIVE AREA. DO NOT ENTER 
MANWA Y WITHOUT PROPER SAFETY 
EQUIPMENT AND TRAINING. 

(1 ) CV = CONTROL VALVE 
VS = VACUUM SWITCH 
LH = LEACHATE HEADWELUGAS PROBE 

DRF/kml/JCK 
[mad-400-27] 
15292.01 



Appendix A 

Boring Log's 



State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources 0 Solid Waste 

0 Emergency Response 
D. Wastewater 

0 Haz. Waste 
0 Underground Tanks 
0 Water Resources 

Form 4400-122 7-91 

0 Page 1 of 2 
Facility/Project Name 

REFUSE HIDEAWAY 
. Boring Drilled By (Firm name and name of crew chief) 

Terra Engineering & Construction - Earl Kopp 

15292.03 

Common Well Name 
LH04 

License/Permit/Monitoring Number 

Diite Drilling Started 

12/6/89 

Final Static Water Level 

___ Feet MSL 

12/6/89 . 

Surface Elevation 
982.76 Feet MSL 36 

Boring Location 
State Plane 

Local Grid Location (if applicable) 

County 
Dane 

Ill 
+­
c 
;:, 0 u 

+­
LL. 

c 

of Section _. __ T 

. Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

Brown Silty SAND With Gravel 

Brown Lean CIA Y 

General Refuse, Wood Scraps 

General Refuse, Paper 

Very Damp, Plastic Scraps, Rolls 

General Refuse, Soil Mix (Sandy) 

- - - O N  
Feet O S  

Civil Town/City/or Village 
Middleton 

Ql t.. +-:::l c "'C 
+- Ql ·- + 
Ill + :::l ·­

·- C IT E 0 0  I: U  -l -l  

Th e  stratification lines represent the approximate boundary between sciif types and the transition may b e  gradual. 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 
Signature 

JAL I JCK WARZYN INC. 
Firm 

0 

+ +  
Ill ·­
tti E  

Q_ _J  

Diameter · 

inches 

D E  
Feet 0 W 

CS) 
CS) 
ru 

a_ 

Ill 
+­
c 
Ql 

' E  
O E  
a o  
o:: u 

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than 
$5,000 for each .violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both fo_r each violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. """" ""' 



Boring No.: LH04 
Page 2 of 2 

Sam le 1.11 +- Soil Prooerties 
+- LL 

"0 c Soil/Rock Description w ::j c "0 1  w l/l 
L 0 ·-

And Geologic Origin For 
u E 0 t. ro  L +- u +-

L :f w  u ·- ro H ro c.. :::l C "0 ·- c w >..-.. ..c ..c L LL "0+- +- W  · - +- +- +- (S) w 
.0 Cl O  • 3 +- Each Major U nit (/) a. - Cl  " c w e  l/l +- ::j ·- lll· - (S) '- E 
E c u e  0 a. I u ro m  - ro  0 ro c o ·- c O" E  ro E  (\j D E  :I OJ OJ ·- - OJ (/) L O  OJ ·- H +- OJ - 0 0  · - ·- - · - 0 0  z Pa:::'"' !0 0 ::::J (!)_.J 3 0  a.. (/)Q..+- :E U  _J _J  Q__J a.. O::: U 

; -- ; --- :-1-- i -1-- , -: -
- 35 1-Large Stump :-
- 1-:-1-- 1-1-I-- General Refuse, Wood Scraps 1-1-I-- 1 -1-I-- 40 General Refuse with 30-50% Soil 1-1-I-- 1-1-I-- 1-1- ' 
,___ 1-1-
I-- 1-1-
f.- 45 1-1-1-I-- 1 -1-I-- 1-1 -f.- 1 -1-f.- 1-1-
f.- 50 1 -�Gray Mottled Si l ty CLAY \roy 
f.-
f.- End of Boring at 50.5 ft 

f.-
f.-
I-- 55 
I--
I---
-
- 60 
-
-
-
-
f-I-- 65 1-f.-1-f.-f-f-f-f-1-
f- 70 1-f-1-f-f-I--f--
- 75 
-
-
f.-
f.- --



State of Wisconsin 
Department of Natural Resources 

Route To: 
0 Solid Waste 
0 Emergency Response 
0 Wastewater · 

0 Haz. Waste 
0 Underground Tanks 
0 Water Resources 
0 Other 

Facility/Project Name · 

REFUSE HIDEAWAY 15292.03 
Boring Drilled By (Finn name and name of crew chief) 

Terra Engineering & Construction - Earl Kopp 12/5/89 

Common Well Name Final Static Water Level 
LH05 Feet MSL 

SOIL BORING LOG INFORMATION 
· Form 4400-122 7-91 

Page 1 2 

12/5/89 

Surface Elevation 
984.00 Feet MSL 

rchole Diameter 
36 inches 

Boring Location 
State Plane 2112981.0 E S/C/N Lat __ __ _ _ 

Local Grid Location (if applicable) 

O N  D E  
o w  

County 
Dane 

VI +­c :l 0 u 
:3 0 

+­LL. 
c 

of Section __ · _ , T 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

Brown Lean CIA Y 

lty CIA Y, Fine to Coarse Sand wit,h 
Gravel 

Paper, Cardboard, Plastic, 
Damp 

General Refuse, Yellow Plastic 

Scrap Wood Mixed in With General Refuse, Damp 

Rolls of 8" Yellow Plastic 23-25' 

Sheets of Blue ·Plastic with General Refuse 

Feet O S  Feet 
Civil Town/City/or Village 

Middleton 

Q) 
C:.. +-
:l C  

+- Q)  
VI +-

· - c 0 0  I: U  

0 
-c 
·- +- +- +- (S) 
:l ·- VI ·- (S) 
o- e  ra e  C\J 

- ·-
.J .J  a. .J  a. 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

VI 
+-
c Q) 

'- . E  O E  0 0  
o:: u 

• ·-This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than 
$5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less th?n 30 days, or both for each violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and ·162.06, Wis. Stats. .., ... 8�"1 



Sam le Ul +-
+- LL. 

"0 c Soil/Rock Description Q) ::::J c 
L 0 ·-

And Geologic Origin For L 
:E

Q) u 
Q) :> "  .£: 

.0 Cl O  • 3 +- Each Major Unit (/) E c u e  0 a. u ::::J Q) QJ ·- - Q) (/) z pe:::'"" co 0 ::J 
I-f.-I-f.- General Refuse, Plastic, Paper I-f.-I-f.-
I-f.- 35 
I- Seams of Blue Plastic Sheets 
f.- Soil Layer at 35' 
I- Sandy Mixed with Refuse, Paper Plastic, General f.-I-f.- Refuse 
I-
I--
I-- 40 Soil Layer with Refuse Mix, La"11 Waste I-f.-
I-f.-
I-f.-I-f.-I-f.- 45 
I-
I--
I--1-f.-I-f.-1- Gray Lean Clay with Brown Mott les I-- 50 1-I--1- End of Boring at 50.4 ft f.-1-f.-
I--
I-- 55 1-
f.-
I-- -

-

-

- 60 
-

-
-
-

- 65 
-

-
-

-

- 70 
-
-

I--1-f.-1-f-- 75 
1-
I--1-f.-1-f.-1-f.-

"0 1  
u E 0 L lll 

·- Ill H 11l L  
.£: L LL. "0+-
a. - Cl  ' C QJ C  
11] 0)  - Ill 0 Ill c o  
L O  Q) ·- H · +- Q)-(.!)_J 30 a.. (/)0..+-

1-1-1-1-1-1-1-1-
1-1-1-1-1-1-1-
1-1-1-1-1-1-1- j 
1-1-1-1-1 -1-1-1-1-
1-1-1-1-1-1 -j-1 -j-1-j-!-

I 

Boring No.: 
Page 2 

Soil Prooerties 

Q) 
L +- u 
::::J C "0 ·-

+- QJ ·- +- +- +-Ul +- ::::J ·- Ul·-
· - c o- e  11l E  
0 0  · - · - - · -

:E U  _J _J  Q_ _J  

LH05 
of 2 

Ul 
+-
c CSl QJ CSl "\. E 

ru D E  0 0  
a.. O::: U 



State of Wisconsin Route To: 
Department of Natu�l Resources D Solid Waste D Haz. Waste 

SOIL BORING LOG INFORMATION 
Form 4400-122 7-91 

D Emergency Response 
D Wastewater 

D Underground Tanks 
D Water Resources 
D Other 

Facility/Project Name 
REFUSE HIDEAWAY 15292.03 

Boring Drilled By (Firm name and name of crew chief) 

Terra Engineering & Construction - Earl Kopp 12/6/89 

.1 2 

--------------�--------------��--------------�------------
Common Well Name · 

LH06 
Final Static Water Level 

Feet 

Surface Elevation 
985.15 Feet 

Boring Location 
State Plane 

Local Grid Location (if applicable) 
Lat ___ --- --- O N  

of Section Feet O S  
County 

Dane 
Civil Town/City for Village 

Ill 
+­
c 
::l 
0 

u 

+­
LL. 

c · Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

Brown Lean CLAY 

Brown Silty Clayey SAND v.ith Little Gravel 

REFUSE: Paper, Cardboard, Plastic, Household 
Refuse 

Dark Gray Lawn Waste, Rubber Hoses, Paper 

Refuse, Gray Soil with Plastic, Paper 

Middleton 

e Cl 
ttl H 
'- LL. 

- m  ' 
- ttl  Cl '  
Ill ·- H 

::I Cl  0.. 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

that the information on this form is true and correct to the best of my knowledge. 
Firm 

JAL I JCK WARZYN INC. 

Qj 
L +-
::l C  "C 

+- QI  ·- +-
Ill +- ::l ·-

·- c C'" E  
0 0  

l: U  _J _J ' 

u 

+- +-
Ill ·-
tti E  - ·-

Q.. _J 

D E  
Feet o w  

Vl 
+-
c 

CSl Qj 
CSl ' E  
ru Cl E  

0 0  
0.. Q:: U 

This form is authorized by Chapters 144.147 and 162, Wis. �tats. Completion of this report is mandatory. Penalties: Forfeit not less than SlO nor more than 

· $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. """" ""' 



Sam le Ul +-
+- lL 

"C c S oil/Rock Description Qj :::J c 
c.. 0 ·-

c.. .C QJ u A.nd Geologic Origin For Qj +- >  ....... ..t::. 
.0 m o  • 3 +- Each Maj o r  U nit en 
E c u e  0 a. u 
:::J QJ QJ ·- - Qj en z Po::'"' co 0 I ::l 

� 
Black Wood, Soil "Gunk" Mix (Still Damp) 

I--
� 
I--
� 35 Wood Scrap Layers 
I--
� 
� 
-

- 40 Lawn Waste and General Refuse 
-

-

-

- . 

- 45 Brown Silty Sand at  46.0 ft 
-

- End of Boring at 46.0 ft 
-

I--
� 50 

f.-
� 
� 

f.- -

f-- 55 r-1--� 1-
1--r-1-r-1-- 60 
� f.-f-1--f-1--f-1--f-� 65  
1-� 1-f-
1-� 
1-� 
1-- 70 
f-1--
� 
1-
f-
1-f-1-
� ' 
1-- 75 r-1--� 1-r-1-r-1--

"'C I  
u E 0 C... ftl 

·- ra H ra e.. ..t::. c.. lL "C+-
a. - m ' C QJ C 
ft! C)  - ra  0 ft! C O 
c... o QJ·- H +- 11>-

t!)...J ::I O  0.. (1) 0..+-

1-1-1-1-1-1-1-1-1 -1 -1-1-1 -1 -1 -1 -1 --
-
-
-
---
-
--

, -1 -1-1 -
1-
1 -

--

Boring No.: 
Page 2 

Soil Properties 

Qj 
C.. +- u 
:::J C "C ·-

+- Qj  ·- +- +-+-
Ul +- ::::l ·- Ul·-

·- c O" E  ft! E  
0 0  ·- ·- - ·-

I: U  ...J ...J O.....J 

LH06 
of 2 

CSl 

lll +-
c 
QJ 

CSl ' E  
ru j o E 0 0  
0.. Cl:: U 

. 



State of Wisconsin 
Department of Natural Resources 

Route To: 
0 Solid Waste 
0 Emergency Response 
0 Wastewater 

0 Haz. Waste 
0 Underground Tanks 
0 Water Resources 
0 Other 

SOIL BORING LOG INFORMATION 
Form 4400-122 7-91 

Page __ 1_of __ 2_ 
Facility/Project Name 

REFUSE HIDEAWAY 
License/Permit/Monitoring Number Boring Number 

GW01 15292.03 
Boring Drilled By (Firm name and name of crew chief) 

Terra Engineering & Construction • Earl Kopp 

�oring Location 
State Plane 

of Section T 

Common Well Name 
GW01 

2113054.0 E 

N, R 

Date Drilling Started 

12/6/89 

Final Static Water Level 

___ Feet MSL 

-- -- --
1 

Date Drilling Completed Drilling Method 
3 6 "  Bucket Auger 

12/6/89 

Surface Elevation 
982.18 Feet MSL 

. 
Borehole Diameter 

36 . inches 
Local Grid Location (if applicable) 

O N  D E  
feet ·· o W  Feet O S  

County 
Dane 

Civil Town/City/or Village 
Middleton 

+­IJ... 
c Soil/Rock Description 

And Geologic Origin For 
Each Major Unit 

Fine to Coarse, Brown Silty SAl'\'D With Little 
Gravel 

Yellow Plastic Sheets with Shredded Plastic Mixed 
with Wood Scraps and General Refuse, Lawn 
Clippings 

General Refuse, Plastic, Paper 

Lawn Clippings and General Refuse 

Paper, Plastic, General Refuse 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

is form is true and correct to the best of my knowledge. 
firm 

JAL I JCK WARZYN INC. 

Q) VI 
L -+- u -+-
:::l C "'C c 

-+- 01  ·- -+- -+- -+- (S) QJ 
Ill -+- :::l ·- Ill ·- (S) '- E 

·- c C" E  ttl E  ru D E  
0 0  ·- ·- 0 0  

I: U  ..J ..J  O.. ..J 0.. a:: u 

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: forfeit not less than SlO nor more than 
$5,000 for each violation. Fined not less than S10 or more than SlOO or imprisoned not less than 30 days, or both for each violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. 



Boring i'\o.: G WO 1 
Page 2 of 2 

Sam le Ill +- Soil Prooert ies 
+- lL. 

"0 c SoiljRock Description Q) ::J c "0 1  Q) U1 
L 0 ·-

And Geologic Origin For 
u E 0 L ttl  L +- u +-

L 
� Q) u · - ttl H tti L  :::l C "0 ·- c 

Q) >r- ..c ..c L lL. "0+- +- W  · - +- +- +- CS) QJ 
..0 Cl O  • 3 +- Each Major Unit (/) a. - Cl  ' C QJ C  Ill +- :J · - Ul ·- CS) '- E 
E c u e  0 a. u ro m  - ttl 0 ro c o ·- c O" E  tti E  (\J D E  
:J W W ·- - w (/) L O  QJ · - H +- a> - 0 0  · - · - - · - 0 0  

z Po::'-' 10 0 ::> (.!)_.J 3 0  0.. (J)Cl..+- l: U  ..J ..J  Cl....J 0.. O::: U 
f- � il ,____ 

f--
f- - -.. � ,____ - •· : t;; f- - :· t;; ,____ . - •. • t:;; I 

f- - . t;; ,____ 35 Some Wood and Lawn Clippings 
- .. � 

f- = ·J;; f-- : - :•:: � I 1- ,- . · f-- -::: � 1- - ... 
f-- 1 - :.:: � ' 1- 1- ···· � ,____ 1- :· t;; f- 1- •· ·· t:;; ,____ 40 := :J��[ f-
,____ 1= :::� f-
,____ General Refuse, White Paper i\l ix, Grass Clippings 

1- - �!=-: 1- 1- •..• t;; 
f-- 1- .... t;; 1- 1 - •..• � 
f-- := · · � f- := : :�t . f-- 45 
f- 1- :. ::� 
f-- 1- ·:. f- 1- :·•:� 

I 
,____ 1- ·:. 

f- 1- :.:: � 
,____ 1- . 
f- 1 - :::� I ,____ 

1 = \7. f- I ,____ 50 
f-
,____ 
f- End of I3oring at 5Qj ft f--
1-1----: 1-,____ I 
f- I 
,____ 55 
f-
f--
f-
,____ . -
f--1-f--1- . 
,____ 60 
1-
f--
1-
f--
1-
f--
1-
,____ 
f-
,____ 65 I 1-f--
f--

f--
1-
f--
1-

. 
f-- 70 
f-
f--
f-
,____ 

f--
1-
f--

,____ 75 

,____ 

f--

f--

,____ 



State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources 0 Solid Waste 

0 Emergency Response 
0 Wastewater 

0 Haz. Waste 
0 Underground Tanks 
0 Water Resources 
0 Other 

Form 4400-122 

Facility/Project Name 
REFUSE HIDEAWAY 

nsefPermit/Monitoring Number 
15292.03 

Boring Drilled By (Firm name and name of crew chief) 

Terra Engineering & Construction - Earl Kopp 

Common Well Name 
GW02 

12/5/89 

Final Static Water Level 

MSL 

7-91 

1 of 2 

Hn·,�>hnl�> Diameter 

inches 
Boring Location 
State Plane 2122843.0 E S/C/N 

Local Grid Location (if applicable) 

O N  D E  
Feet 0 W of Section T Feet O S  

County 
Dane 

+­u. 
c Soil/Rock Description 

And Geologic Origin For 
Each Major Unit 

Brown Oayey Silty Fine to Coarse SAND With 
Occasional Refuse (Paper and Plastic) 

Brown Lean CLAY 

Household Refuse, Paper Plastic 

Dark Gray REFUSE, Paper, Plastic, Very Damp 
with Wood Cardborad Sticks, May be Yard Waste 

Wet 24.5-26' 

Yellow Plastic Sheets 27-28' 

(f) 
u 
(f) 
:::J 

s 

Civil Town/City/or Village 
Middleton 

0 E 0 
ttl H '- LJ... 

- Ol  ' 
- ttl  0 
Ql ·- H 

::J: O  0.. 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

I hereby certify that the information on this form is true and correct to the best 'or my knowledge. 

WARZYN INC. 

Ql 
(. +-
:::l C "C 

+- Ql  ·- +-
Ill +- :::l ·-

·- c O" E  
0 0  

l: U  ..J ..J  

Ill 
0 +-

c 
+- +- CSl Ql 
Ill ·- CSl '- E 
tti E  C\J O E  

- ·- 0 0  
O.. ..J 0.. � U ·  

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than 
$5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. '"""' ,,.. 



Boring i':o.: G \V02 
Page 2 of 2 

Sam le IJl +- Soil Prooertics 
+- LL. 

"C c Soil/Rock Description 
QJ ::::l c "0 1 QJ Ul 
L 0 ·-

And Geologic Origin For 
u E 0 L ra  L +- u +-

L 
fE

QJ u ·- ra H ra L  ::::l C "C ·- c 
QJ > ....... .!: .!: L LL. "0 +- +- QJ  ·- +- +-+- (S) QJ 

..c Ol O  • 3 +- Each Major U nit (J) a. - Ol  " C QJ C IJl +- ::::l · - Ul· - (S) '- E 
E c u e  0 a. u ra m  - ra  0 ra c o  ·- c o- e  ra e  CI.J D E  
::::l QJ QJ ·- - QJ (J) L O  QJ ·- H +- � - 0 0  · - ·- - · - 0 0  z f.JO:::'-' a:J 0 :::J l!)_J ::3:0 a.. UJO..+- ::E U  _J _J  Q.._J a.. o::: u 

1-

� 

- ::::� 
f-- - . ·. 1- -::::� 
- ,- .... 

- :. : : � 
- - . ·. : - :::: � 
- :- ·. - ·: : . F= 
- 35 - : -: 1= 

Wood, Paper, Plastic Approximately 50% Brown i-::::� 
- Sandy Soil • - :. :: �·::' != ::::F=' <  - : - .·: -� - != J�� : - : ·J= - i- ·: :-1== :.: 1- : :1== 
- 40 Cardborad, Cloth, Plastic i-<� 1- - · . 
- 1- ::::� 1- - ·. 
- 1- ::� 1 - :-.:� - 1-.-: � 1 - ... � 
- := : : F= 
- 45 1-:. ::� 1- · ·. 

1- ::::� . 
- 1- · ·. 

1- ::::� - Wet at 47' 1- ·:. 
1- :.::� 

- Brown Si lty Sand at 49.0 ft 1= :·,, ·.· 
-

- so End of Boring at 49.0 ft 
-

-

-

-

- 55 
-

-

-

-
-
- 60 -
-

-

-
-
- 65 
-

-
-

-

- 70 ' 
-
- . 

-

-
- 75 
-
-
-

-



State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources 0 Solid Waste 

0 Emergency Response 
0 Wastewater 

0 Haz. Waste 
0 Underground Tanks 
0 Water Resources 

Fonri 4400-122 7-91 

0 Other Page __ l_of _l_ 
Facility/Project Name 

REFUSE HIDEAWAY 15292.03 
Boring Drilled By (Firm name and name of crew chief) 

Terra Engineering & Construction - Earl Kopp 

Boring Location · State Plane 

' County 
Dane 

+­I.J... 
c 

of Section T 

Common Well Name 
GW03 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

REFUSE: Plastic, Moist 
80% Refuse, 90% Soil 

-

Soil-Refuse-Wood Mix, Moist 

General Refuse: Paper and Plastic, Some Wood 
Logs, Moist 

· 

70% Refuse, 30% Soil 

General Refuse, Moist 
Paper and Plastic, Little Soil 

10/23/90 10/23/90 

Final Static Water Level Surface Elevation 

MSL Feet MSL 36 
Local Grid Location (if applicable) 

O N  
-- -- Feet O S  
Civil Town/City/or Village 

Middleton 

0 
Ql 
L +-
::l C  

+- QI  Ul +-
·- c 
0 0  

I: U  

""C 
·- +-
::l ·-
C'" E  

· - · -

...J ...J 

0 

+- +-
Vl ·-
ra e  

a. ..J  

The stratification lines represent the approximate boundary between soil types and the transition may b e  gradual. 

arm is true and correct to the best of my knowledge. 
Firm 

JAL I JCK \V ARZYN INC. 

inches 

feet 

(S) 
(S) 
C\J 

a. 

D E  
o w  

Vl 
+-
c 
QJ 

·'- E 
Cl E  
0 0  
a::: u 

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than SIO nor more than 
$5,000 for each violation. Fined not less than $10 or more than S100 or imprisoned not less than 30 days, or both for each violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. """" '"' 



Boring No.: GW03 
Page 2 of  2 -

Sam1•le Ul -+- �es 
-+- lJ... 

"'C c Soil/Rock Description 

u� 
QJ :I c QJ \ll 

.c fu  0 ·-
And Geologic Origin For 

u E 0 L -+- u +-
L u ·- Ill H ::I C  "'C · - c 
QJ �>� .c .c L lJ... -+- QJ  · - -+- -+- +- (S) QJ 

.0 0 • 3 -+- Each Major U nit U) Q. - Ol  ' \ll -+- :::1 · - \ll · - (S) '- E 
E �.� 0 Q. u lll Ol - Ill 0 ·- c O" E  lll E (\j D E  
:I - QJ U) L O  QJ ·- H 0 0  · - · - - · - 0 0  

z Pel::'-" co 0 :::::l (.!)_J ::::I O a. l: U  _J _J  Q._J a. Q:: U 
1- Wood and Ash ¥ix, Moist t-1/= ' 
f.- t- · = 1- t-1/= f.- t- ·. = 
1- !-,:. ::� f.- Wood, Ash and Refuse Mix, Moist 

t- ·. 

1- t- :: � f.- i= .: ;; 1-f.- 35 1- := 
1- July 20, 1977 Newspaper, Moist 1- :: � I-- General Refuse I= : = 1- 10-20% Soil t- · � I-- t- : 1- !- ·. � 
I-- 1 - : 0::::= 1- := : � I--
1- " 0::::= 
I-- 40 := : � 1- t- � f.- t-1 :<�1 '· ' 1- l=i::::�r::: f.-
1- ,_ -�r:· : I-- l= : F=l : 
1- 1- · F= I-- 1 - F= 1- 1- F= I-- 45 1- -:F= 
1- 1- ·F= I-- 1- F= 
1- 1- F= 
I-- 1-,:-::F= 
1- . 1- F= f.- :=1 -:·�f.: 1-

l:l:: ::5
k f.-

1-I-- 50 1 -t:··: f= 1- 1- F= I-- 1- F= 1- 1 -t-:::�r:: I--1- Refuse with 50% Soil, Moist t- " 0::::= 
I-- Wet Refuse/Soil Mix, Decomposed 

:= . �r: 
1- l=i :::� I-- j -1}= I-- 55 More Soils • I-- Si l ty Brown CLAY at 57.0 ft I--
- End of Boring at 57.0 ft 
-

- 60 
-
-
- I 
-
- 65 
-
-
,__ 
'--
- 70 
-
-
-

-

- 75 

I--1-I--
1-f.-1-
I--



State �f Wisconsin 
Department of Natural Resources 

Route To: 
0 Solid Waste 
0 Emergency Response 
0 Wastewater . 

0 Haz. Waste 
0 Underground Tanks 
0 Water Resources 
0 Other 

Facility/Project Name 
REFUSE HIDEAWAY 15292.03 

Boring Drilled By (Firm name and name of crew c
,
hief) Date Drilling Started 

. 
Terra Engineering & Construction • Earl Kopp 10/24/90 

SOIL BORING LOG INFORMATION 
Form 4400-122 

10/24/90 

7-9 1 

1 of 2 

ng Method 
36 .. Bucket Auger 

--------------�--------------�----------------�------------
Common Well Name Final Static Water Level Surface Elevation Borehole D iameter 

GW04 MSL Feet MSL 36 inches 
Boring Location 
State Plane 

County 
Dane 

c 

of Section ___ · __ , T � 

SoiljRock Description 
And Geologic Origin For 

Each Major Unit 

SAND 

Soil/Refuse Mix, Some Plastic 
60% Refuse/40% Soil 

Very Little Moisture 

70% Refuse, 30% Soil 

Refuse Well Decomposed 

Lora! Grid Location (if applicable) 
O N  

. Feet 0 S feet 
Civil Town/City/or Village 

Middleton 

u 

+- +-
til ·-

rtl E  

CL ...J 

CS) 
CS) 
C\J 

CL 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. ' 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 
Signature ®.e ,/)� . , 

I 

Firm 

:/U<._ /"( � DRF I JCK WARZYN INC. 

D E  
o w  

til 
+-
c 
QJ 

'- E 
D E  
0 0  
O::: U 

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than 
$5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued 
violation is a separate offense, pursuant to s5 144.99 and 162.06, Wis. Stats. "''"" ""' 



Boring No.: GW04 
--- ---Page 2 of 2 

SamJle 
\() +-

Soil Prope r' ies 
+- L1.. 

'U c Soil/Rock Description QJ ::;, c "'0 1  QJ \() 

fF � 0 ·-

And Geologic O rigin For 
u E 0 L IU  L +- u +-

L u - ·- Ill H IU L  :;, c  'U ·- c 
QJ 

�>� 

..c ..c L L1.. 'U +- +- QJ  · - +- +-+- CSl QJ 
..c 

��M -� 3 +- Each Major Unit (/) Cl. - Ol  " C Q! § \() +- :::l ·- \() · - CSl '- E 
E 0 Cl. u IU Ol  - Ill 0 .��� ·- c O" E  IU E  (\J D E  ::;, - QJ (/) L O  QJ · - H 0 0  · - · - - · - 0 0  

z � ......, co 0 ::J t!)_J 3 0  a.. :E U  _J _J  Q.._J a.. O::: U 

-
-1:: :: � - = 
-1:-: != - - != 

-
-[: : � 
=i :::� - =i :::� - 35 =1: ::�::: - =t::�O= 

- - �, -: 
=1-:::�: :: 

- - � - -l ::: f= =[ :: f= . - 40 -t: : f= - F= 
- -t:· : f= - F= 
- , -t: -: f= 
- =1 :::� 

=:::: � - =: ·:� - 45 =: : �· : - - : :: �' < 

'- - · r-'-- - F= -I>:F= 
- - F= -I> F= - -

- F= - _l:: ·: f= r- -:. f= r- 50 - :� : 
f-'-- = :: f:=

' : 
r- - :: :: F= r- - : F= '- -: F= r- -I : F= f- -: F= '-- -I: : F= 
r- -: F= 
r- 55 - : F= 

Dec. 1 976 Partially Decomposed l\ewspaper -: F= f- - : 
F=_,

:: r- 90% Refuse, Dry Side - ::: F= 
f- - :· �: ::: 

r- = :::F= f-
r- -: 

F= 1- -
·: 

F= r-
-: 

F= '- - :::: F=' ·' 
r- 60 = :: � 
"' 
r- Moist, Decomposed Refuse =:::: � r- High Liquids Content = : � 
'--

=i�\
� .... • r- Brown Moist CLAY, Some Sand at 65.0 ft 

- 65 -
r- End of 13oring at 65.0 ft 1-'-----� 

- - 70 
-

r-
--
-

- 75 
-
-- . 
-

-



State of Wisconsin 
' Department of Natural Resources 

'Route To: 
0 Solid Waste 
0 Emergency Response 
0 Wastewater 

0 1-Iaz. Waste 
0 Underground Tanks 
0 Water Resources 
0 Ot 

.. 

SOIL BORING LOG INFORMATION 
Form 4400-122 7-91 

Page 1 2 
Facility/Project Name 

REFUSE HIDEAWAY 
License/Permit/Monitoring Number Boring Number 

GWOS 15292.03 
Boring Drilled By (Firm name and name of crew chief) 

Terra Engineering & Construction - Earl Kopp 

Boring Location 
State Plane 

County 
Dane 

+ 
LL 

c 

of Section T 

Common Well Name 
GWOS 

Soil/Rock Description · 

And G eologic Origin For 

Each Major Unit 

SAND, Some Gravel 

50% Refuse, Soil 

80% Refuse, 20% Soil 
Some Plastics 

1983 Da
.
ted Newspaper 

Date Drilling Started 

i0/24/90 

Final Static Water Level 

Date Drilling Completed Drilling Method 
3 6 "  Bucket Auger 

10/24/90 

Surface Elevation Borehole Diameter 
36 

Local Grid Location (if applicable) 
O N  

Feet 0 S Feet 

es 

D E  
0 \V 

Civil Town/City/or Village 
Middleton 

QJ Ul 
L +  0 + 
:l C  "0 c 

+ QJ  ·- + + +  (S) QJ 
Ill + :l ·- Ul ·- (S) ' E  

·- c CT E  tt! E  C\J D E  
0 0  ·- ·- - · - 0 0  

I: U  _J _J  CL ..J  . CL  ll::: U 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than SlO nor more than 
$5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued 
violation is a separate offense, 'pursuant to ss 144.99 and 162.06, Wis. Stats. .,., 



Samtole 11'1 +-
+- lJ... 

� c Soil/Rock Description ::l c 

.!: jj 0 ·-

And Geologic O rigin For L u 
(11 !r .c. 

.0 3 +- Each Major  Unit (f) 
E rl -� 0 Q. u 
::l - (11 (J) 

z �'-' co 0 ::J 

f.. 
f--1-1--f.. f--f.. 
f--1-f-- 35 f.. ' 80% Refuse, 20% Soils and Decomposed Wastes 
f--1-f--1-
1--1- \ 

1--f.. 
1-- 40 1-
f--1-f--1-
1--1-1--1-
f-- 45 
1--
1--
f--
f--

f-- 50 
f-- Very Wet (Liquid/Waste Mix) 
1--
1--

1-- Drier Refuse 
f-- 55 80-90% Refuse, Mostly Decomposed 
f--

f--

--
- 60 Drier Refuse 80-90%, Less Decomposed 
-
---
- 65 More Soils/Silty Sand 
--
1--f.. 1-- Gray S I LT, Slightly Moist a t  70.0 ft f.. 1-- 70 f.. 1-- End of Boring at 70.0 ft f.. 
1--
1-
1--
1-1--f.. 1-- 75 f.. 1--
1-f--1-1--
1-
1-- \ 

-----------

u E 
·- t1l 
.c. L 
Q. - m  
t1l m  - til 
L O  (11 · -

(!)_J :IO 

: -1< � 1- . b; i=' t;; , -1< �I' : =i< 
� ! =1::: � :- t;; :-1 : : t;; ! =j:: �r:: 

i=l : : � : t;; 1-l : t;; 1- t;; 1 -1< � 1-
1-1< �I' : 1-
1 -j:::: i=f·< 
1- I= 
I='J � 

� 1= :::: 
� 1-i=I- - : F= � 

1- I= 
l-l<�k 

::=r �! 
1-j::':� l=! : :�j: 1- i='·.' :=t�=}:: 
i=f:� 1=1: �� :: 1 -j::' i= 1-, :F= 
I = �k 1 -L � 1 - t-� -v: l= 1 - I= 
: =� - �v =i � -�: -:= - = -1:-: = - = - = - - = - · = - = - = - = ._: -

� -:��:-: =1: �=r::: - ��- = 
=l> : �f.:: - . = - ··= - -: =  - : !== -

_SQil_ 

In] 
(11 

0 L +-
H ::l C  
lJ... +- (11 ' 11'1 +-
0 · - c 
H 0 0  
a.. :E U  

Boring No.: G W05 
Page 2 of 2 

Vl 
u +-

"'0 ·- c 
· -+- +-+- c;) (11 ::l ·- Vl ·- c;) '- E 
o- e  tll E (\J D E  

· - · - -· - 0 0  _J _J  Q.._J a.. D:: U 

I 
i 



State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources 

Facility/Project Name 
REFUSE HIDEAWAY 

0 Solid Waste 
0 Emergency Response 
0 Wastewater 

0 Haz. Waste 
0 Underground Tanks 
0 Water Resources 
0 Other 

15292.03 
Boring Drilled lly (Firm name and name of crew chiel) 

Terra Engineering & Construction - Earl Kopp 10/25/90 

Common Well Name Final Static Water Level 
GW06 

Form 4400-122 

Boring Location 
State Plane 

Local Grid Location (if applicable) 

County 
Dane 

of Section 

Soil/Rock Description -
And Geologic Origin For 

Each Major Unit 

ecomposition 

April, 1988 Newspaper 

80-90% Municipal Refuse, Dry 

D ry  Municipal Refuse, Paper Products, Some 
Plastics 

(/) (.) 
(/) 
:J 

O N  
Feet O S  

Civil Town/City/or Village 
Middleton 

QJ 
u E 0 L +-

·- Ill H ::l C  "C 
.I:. L 1..1.. +- QJ  ·- +-
a. - Ol  ' Ul +- ::l ·-
lll Ol - Ill 0 ·- c O" E  
L O  QJ •- H 0 0  ·- ·-

t!l ...J :3: 0  a. l: U  ...J ...J 

The stratification lines represent the approximate boundary between soil types and the transition, may be gradual. 

Firm 
DRF I JCK WARZYN INC. 

u 

"+- +-
U'l ·-
lll E 

- ·-
a. ...J 

7-'J l 

D E  
f-'eet o w  

Ul 
+-
c 

(S) QJ 
(S) '- E 
C\J D E  

0 0  
a. a:: u 

This form is a thorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit riot less thJn SlO nor more than 

$5,000 for each violation. Fined not less than $10 or more than $100 or.imprisoned not less than 30 days, or both f�r ea�h violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. "''"' •m 



Boring No. :  GW06 
Page 2 or 2 

Sam11le lll +- Soil Proper! ies 
+- I.J.... ' "'C c Soil/Rock Description QJ :l c "'C I  QJ lll L 0 ·-

And Geologic Origin For 
u E 0 L ttl  L +- u +-L .C QJ  u ·- ttl H III L :l C  "'C ·- c QJ @j� .c .c L I.J.... "'C +- +- QJ ·- +- +-+- (S) QJ .c F ' c 3 +- Each Major Unit en a. - Ol  ' C QJ C  lll +- . :l · - lll ·- (S) '\. E E 0 a. u tO Ol  - ttl 0 lO C O · - c O" E  tO E  (\J D E  :l ·- - QJ en L O  QJ ·- H +- Q)-- 0 0  · - · - - · - 0 0  z co 0 :::> (!)_J 3 0  a.. en a..+- l: U  _J _J  Q.._J a.. Ct::: U 70% Refuse, 30% Soil 1-[::::t= 1-- 1- : F= 

f- 1- · F= f- 1- : F= . 1- t- · F=� ::: f- 1 - : F= 1 - . F=l:: : f- 1 - : F= 1 - . F. 
f- 35 Brown SAL"'D, Some Clay at 36.0 ft Eli f-

.f- End of Boring at 36.0 ft 
--- 40 

I 

-

-

- • -- 45 
-

-

1--

1--1-- 50 
1--

1--

1--f-1--f-
f- 55 1-
f-f-
f-
1-f-1-
1--1-� 60 
1--
f-f-1-f-1-1--f-1-- 65 1-f-1-
f-f-
f-1-
f-1-f-- 70 
f-
1--
f-
1--1-
f--f-1--f-1-- 75 f-
1--

f--1-
1--
f-
1--



State of Wisconsin 
Department of Natural Resources 

Route To: 
0 Solid Waste 

· 0 Emergency Response 
0 WasteWater 

0 Haz. Waste 
0 Underground Tanks 
0 Water Resources 
0 Other 

Facility/Project Name 
REFUSE HIDEAWAY 15292.03 

Boring Drilled By (Firm name and name of crew chief) 

. Terra Engineering & Construction - Earl Kopp 

Boring Location 
State Plane 

of Section T 

Common Well Name 
GW07 

2112542.0 E 

10/26/9,0 . 

Final Static Water Level 

SOIL BORING LOG INFORMATION 
Form 4400-122 7-91 

' 
Page __ 1_of 2 

Boring Number 
GW07 

Drilling i\lcthod 

10/26/90 

Surface Elevation 

___ Fect MSL 

36"  Euck e t  Auger 

ole Diameter 
36 inches 

Local Grid Location (if applicable) 
O N  D E  

Feet 0 \V Feet O S  
County 

Dane 
Civil Town/City/or Village 

Middleton 

Ill + 
+ IJ... 
c 
::l c 
0 ·-

u 

:3 
0 

Soil/Rock Description · 

And Geologic Origin For 
Each Major Unit 

80-90% Partially Decomposed Refuse, Some Paper 
and Plastics 

· 

90+ %  Well Decomposed Municipal Refuse, 
Automobile Tires Commori 

u 

The 'stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

I hereby certify that the information on 1his form is true and correct to the best of my knowledge. 
Signature �vU-e((J5..e; . DRF I JCK 

I 

Firm 
\VARZYN INC. 

(1) Vl 
C.. + u +-
:::l C "0 c 

+ (1)  ·- + + +- (S) Q) 
Vl +  ::l ·- Ill ·- (S) '- E 

· - c C" E  tO E  C\J Cl E  
0 0  - ·- 0 0  I: U  .J .J  Q_ .J  a.. n:: u 

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than Sl.O nor more than . . I SS,OOO for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of cont inued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. """" ""' 



Boring No.: GW07 
Page 2 of 2 

Sam1'le 1Jl +- Soil �rooe11 ies 
+- ll.. 

1J c Soil/Rock Description ClJ :::l c 1J I QJ til 
L 0 ·-

And Geologic Origin For 
u E 0 L lll L +- u +-

L .C ClJ u ·- Ill H lll L :::l C 1J ·- c 
QJ +- > -" .c .c L ll.. 1J+- +- QJ  ·- +- +-+- CSl QJ 

.!l m o . 3 +- Each Major Unit (f) a. - m  ' 

I�!� 

til +- :::l ·- til ·- CSl '- E 
E c u e  0 a. u ro m  - Ill 0 ·- c tT E  lll E (\j D E  
:::l ClJ ClJ ·- - ClJ (f) L O  ClJ ·- H 0 0  ·- ·- -·- 0 0  

z ..JO::'"" co 0 :::J (.!)_J 3 0  a.. I: U  _J_J Q.......J a.. Ct:: U 

1- High Liquids Content, Very Decomposed Refuse 1-i:: 
� f-. 1- :: :: 1- 1- :· 
� f-. [=::· 1- ' F= f-. 1 - : F= 1- 1-1:::: F= f-. 1- · � ::o 1- 1-l< f- 35 1-�:::: �::: 1- 1- :-

f-. 1- ·.:· 1-j< F=y 1- � f-. 1-r··: 
1- 1- :· :: � 1- :: : f- 1- . 

� 1- 1-:::: f- I= 1- 1- : :: � f- 40 90% Refuse, Some Less Decomposed Paper, 1 - . 
1- 1 -r: ·: F= f- Plastics 1-v: F= 1- 1- F= 1-j:::: F= f-. , 

� 1- 1 - :-:: f-. 1 - :-:: 
� 1-

i=
:::: f-. 
� 1-

I =<· 
f- 45 

� 1-1--
i= ::

: �r:: 1-1-- � 1-
1=1.:: �L f-. 1- �r f-. :=1 1-

�r f-. 50 :=1: 1- 1- F= f- 1-1< F= 1- F= f-. 1 -1< F= 1- ! �1:::: � 1-- 50% Refuse, 50% Soil 
1-- Some Yard Wastes � 1- 1=1:. :· � 1-- 55 1- F= f-. �-I: :: F= 1 - F= 
1-- 1-r::�J : 
- I=L: � =t::::.,.,.., - Brown Sandy CLAY at 60.0 ft 

-
1-- 60 

- End of Boring at 60.0 ft 
-
-
-
- 65 
-
-
-
-
- 70 
-
- -
-
-
- 75 
-
-1-f-1-1--



State of Wisconsin 
Department of Natural Resources 

Facility/Project Name 
REFUSE HIDEAWAY 

Route To: 
0 Solid Waste 
0 Emergency Response 
0 Wastewater 

· 

0 Haz. Waste 
0 Underground Tanks 
D Water Resources 
0 Other 

15292.03 
Boring Drilled By (Firm name and name of crew chief) 

Terra Engineering & Construction - Earl Kopp 

of Section 

Common Well Name 
GWOS 

T __ N 

10/25/90 

Final Static Water Level 

Feet MSL 

SOIL BORING LOG INFORMATION 
Form ,4400-122 7-91 

Page 1 of 2 
Boring Number 

GWOS 
Drilling Method 
3 6 "  Bucket Auger 

10/25/90 

Surface Elevation Borehole Diameter 

36 inches 
Local Grid Location (if applicable) 

O N  
Feet D S . Feet 

D E 
o w  

County 
Dane 

Civil Town/City/or Village 
Middleton 

+ 
u. 

c Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

80-90% Municipal REFUSE 

Februacy, 1988 Newspaper 

90 + %  Well Decomposed Refuse (Black) 

Slightly Moist, Well Decomposed · 

Hard Drilling 28-30' 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

I hereby certify that the information on t)lis form is true and correct to the best of my knowledge. 
Sirnature �- () (?f.· 

I 

Firm "' 
. '"/0--eL.l(., f<., �� · DRF / JCK \VARZYN INC. 

OJ t. +  ::J C  + OJ  Ill + 
·- c 
0 0  :E U  

Ul u +-'0 c ·- +- +- +- (S) QJ ::l ·- Ill ·- (S) ' E  
C"' E  til E  C\J D .E 

- ·- c o  _J _J  0... -l 0... n: u  

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than SlO nor more than 
SS,OOO for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of contin ued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. """"' "'"' 



Boring No.: G \V08 
Page 2 of 2 

Samlle 
Vl +- Soil 

+- IJ... 
lJ c Soil/Rock Description }) I  QJ · :l c QJ Vl � fu  0 ·- u E 0 

u] 
L +- u +-

(_ u And Geologic Origin For ·- 111 H :l C  lJ ·- c 
QJ �,>� .!: .!: (_ LL +- QJ  ·- +- +- +- (S) w 

.D 0 • 3 +- Each Major Unit (J) a.. - OJ  " Vl +- :l ·- Vl ·- (S) '\. E 
E u c  0 a.. u tO Ol  - 111 0 ·- c U" E  tO E  C\J D E  
:l QJ · - - w (J) L O  W · - H 0 0  · - ·- - · - 0 0  z 0:: '-' c:c 0 :J (!)...J 3 0  a_ I: U  ...J ...J Q_...J a_ et:: U 

- 1-l::::�r .: 1- � 
-

1-, .. . :� 1 - � 1- � - 1 - � 1 - � 
- 1- r= .. • 

- 35 := �t:: 90 + % Refuse, Mostly Decomposed, 10% Sand/Silt 1-l :r= 
- 1- r= 1-F-.: � 
- 1- �l < 1 -, ... : 
f-- 1=r : � 
'-- I 1=r::� 
f-- 40 Mostly Municipal Waste, Some Yard Wastes 1=1<� 1=1:·:� r- l_t>·=� 
'-- 1 - � 1- � I- 1=1<�[::: 1-
1- 1 -l< t==[::: 1- 1- f= 1- 1-1 : ::� 
1- 45 1- � 
1- 1- .. � 1- 1- ·. � 1- 1 - · � 
1- 1- d� 1- 1- · � 
1-- 1 - j� I- := : � 1-- 1 - :· � I- 1 - .: � 1-- 50 1- : r=f: I-1-- 1-l: <� 1-r··= 1- :=1 : :: � 1--I- j - ·� 1-- 1 - . 
I- ! -, ::� 1-- 1= f= 1-
I- 55 t -i< f= 1 - � 1- 1 - � 1- 1 - ·. � I- 1 - r=l. 1- G ray S I LT, Some Clay i\IL 

I 
: r= 

f- :-.. �.� 1-
90-95% REFUSE, Partially Decomposed, Very ,_ : � f-- R' fuse 1 - = 1- Little l\!oisture 1 - : � f-- 60 1= : :: � 1-

f- := :: � 1-f-- : = :: � 1-
f-- := :::�1· : 1-
f- 1 - = 1- 1= : ::�! .' f-- 65 : - F=l .: 1- 1=\: �r -: f--1- 1 - :·� f-- j - t;:; 1- • f- Brown Silty CLAY at 69.0 ft 
f--
f-- 70 End of Boring a t  69.0 ft 
f--

f-
f-
f--
f-- 75 

f-
f--

f-
f-



State of Wisconsin Route To: 

- - -- - ---------------------------------------------------

SOIL BORING LOG INFORMATION 
Department of Natural Resources 0 Solid Waste 0 Haz. Waste Form 4400-122 7-91 

Facility/Project Name 
REFUSE HIDEAWAY 

0 Emergency Response 
0 Wastewater 

Boring Drilled By (Firm name and name of crew chiet) 
l 

Terra Engineering & Construction - Earl Kopp 

0 Uridergr�und Tanks 
0 Water Resources 
D 

' 10/15/90 

Common Well Name Final Static Water Level 

___ Feet 
Boring Location 
State Plane 

of Section T 

GW09 

Lat __ __ _ _ 

10/25/90 

1 of 2 

Method 
3 6 "  Buck e t  Auger 

Surface Elevation Borehole Diameter 

___ Feet MSL __lL inches 
Local Grid Location (if applicable) 

O N  
Feet O S  Feet 

D E  
o w  

County 
Dane · ·  

Civil Town/City/or Village 
Middleton 

+ 
1.1.. 

c Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

90 + % Municipal Refuse, Partially Decomposed ' ' ' 

More Moisture, All Black, Decomposed Refuse, 
Little Soil 

(/) 
u 
(/) 
::::l 

0 E 0 
Ill H 

.!:. L 1.1.. 
a. - Ol  ' 
III Ol - Ill 0 
L O  Ql ·- H 

(.!) ...J :::I O a.. 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

his form is true and correct to the best of my knowiedge. 
Firm 

D RF I JCK WARZYN INC. 

Ql Ul 
L +  0 +-
:::l C -c c 

+ Ql  ·- +  +- +  (S) QJ 
Ul +  :::l ·- Ul ·- (S) '- E 

·- c tT E  III E ru D E  
0 0  ·- ·- - ·- 0 0  

E: U  ...J ...J O.. ...J a.. Q; U  

This form i s  authorized by Chapters .147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor more than 
$5,000 for each violation. Fined not less than sio or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. .,., 



Boring No.: GW09 
Page 2 of 2 ---

Sam le 
Vl +- Soil Prooerties 
+- u. 

-o c Soil/Rock Description QJ ;j c "'0 1  OJ Vl 
L 0 ·-

And Geologic Origin For 
(.) E 0 L lll L+- (.) +-

L 
�
QJ u ·- Ill H lll L ;j C  -o ·- c 

OJ >r-. ..c ..c L LL "'0+- +- OJ  ·- +- +-+- (S) OJ .c m o . 3 +- Each M ajor Unit en a. - m " C OJ C Vl+- :::l ·
- Vl·- CSl "- E 

E c u e  0 a. u tO Ol  - Ill 0 Ill c o  ·- c er e  tO E  ru D E  ;j OJ QJ·- - OJ en L O  OJ·- H +- a> - 0 0  · - · - - · - 0 0  z PO::'-' co Cl :::l t!)_J :::I O 0.. en a..+- L: U  _J _J  Q.._J 0.. Q:: U 

Moist Decomposed 80-90% Municipal Refuse 1-::::� 1-f- 1-:-.:� 
1- :=::::�1/ 1-:· :�f::: 1- 1-· ·. 1-:::: � 
1- 1 -·:. 
f- 1-:.::� 
1- 35 1-·:. 
f- 1-:.::� 
1- 1 = : ::1= f- 1-: :: F=I.'< 1- 1-<:·1= 
1- := f;l 1 - :_.:i= 
1-

:=:: :� f-
1- 40 1- .� 

( -. ·. 1- 1-·: :-1= 
1-: -: 1= 

1- :=:: :�u 
1- l=)� 
1- l= :j;;r: . 1-
1- 45 

I - - � 
1-

r �  
f- : = :: � 1- 1-: ·: l=r-.: 1-·: :-1= 
1- 1-: .: 1= 1 - ::::� 1- l= ::::�t::\ 1-
1-
I- 50 � <-etc; 1- 1 - :- .:� 1 - · :·� 1- 1 - :- --� l= :j:;; 
1- � 1- :· ::�t: 1-

r �  
1- :· :-� 1 - ---:� I- 55 Wet Decomposed Refuse, Some Soil, Dark 
1 - :·� 

1- Gray-Black 
:= :�1 1- � != � 1-

' 
- 1- - � 1 - · ·. -

l l : = ::�r:: : I 

-

- 60 J 1 - ::� J 1 - ::-: r :-: � 1 - - � - 1 - - . . -� i - ::=[: 
-

� - = 
3 1- : ::� - j - · · : ;:::::; 

-
High Liquids Content, Refuse 

�· - 65 Moist Brown Clay/Some Silt a t  66.0 ft H 1 - . . · . 

- rl 
- End of Boring at 66.0 ft 
1-
1-
1- 70 

1-
'-
'- -

,..-
- 75 
-

-

1-
1-



State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources D Solid Waste 0 Haz. Waste Form 4400-122 7-9 1 D Emergency Response 

0 �astewater 
0 Underground Tanks 
0 Water Resources 
D Other Pagc __ 1_of .2 

Facility/Project Name 
REFUSE HIDEAWAY 

Boring Drilled By (Firm name and name of crew chief) 

Terra Engineering & Construction - Earl Kopp 

15292.03 

Common Well Name 
GW10 

License/Permit/Monitoring Number Boring Number 
GWlO 

Date Drilling Started 

10/30/90 . 10/30/90 

Final Static Water Level Surface Elevation 

___ Fect MSL 36 
Boring Location 

400719.0 
Local Grid Location (if applicable) 

State Plane N, O N  
of Section T Feet O S  

County Civil T_own/City/or Village 
Dane Middleton 

+-
IJ.. 
c Soil/Rock Description "C I QJ 

And Geologic Origin For 0 E Cl L ttl  L +- 0 
ttl H ttl L  ::I C  "C 

.!: L IJ.. "C+- +- aJ  ·- +- +- +-

Each Major Unit en c. - Cl  ' C QJ  Ul +- :::1 · - Ul ·-

u ttl Cl  - ttl  Cl ttl C  ·- c O" E  ttl E  
en L O  aJ ·- H +- aJ  0 0  ·- ·-

::> t!l ..J  :3: 0  a.. en a.. l: U  ..J ..J  Q.. ..J 

80-90% Refuse, Dry, Somewhat Decomposed 

90+,% Refuse, More Decomposed, Little Moisture 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

I hereby certify that the information on thil; form is true and correct to the best of my knowledge. 
Signature 

WARZYN INC. 

Diameter 

inches 

D E  
Feet o w  

(fl 
+-
c 

(S) ()) (S) ' E  
C\J Cl E  

CJ O  
a.. o:: u 

This form is authorized by Chapters 144. 47 and 162, Wis. Stats. Completion of this �eport is mandatory. Penalties: Forfeit not le�s than SID nor more than 
55,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. '"""" " ' " '  



.. 
Boring No.: GWlO 
Page 2 of  2 

Sam11le Ul + Soil Prooer1 ies 
+ LL. 

"0 c Soil/Rock Description � �  Q) ::l c Q) Ul 

� � 0 ·-

And Geologic Origin For 
u E 0 t. +  u + 

t. u · - Ill H t. ::l C "0 ·- c Q) �r ..c ..c t. LL. -g� c 
+ Q)  · - + ++ (S) w .0 3 + Each Major Unit (/) a. - en  " Ul +  ::l ·- Vl· - (S) '\. E E I ·� 0 a. u 11l 0l  - Ill 0 � �� ·- c CJ E  lll E C\J O E  ::l - Q) (/) t. O  Q) ·- H 0 0  · - · - - · - 0 0  

z : ........ co 0 :::l U)_J 3 0  a.. (f)Q..+ :E U  _J _J  Q__J a.. o:: u 

Mostly Decomposed Refuse 

=I\ 
F=[:: - Some Soils, Moist Pockets at Differen t  Depths �r: : -

--.:. F= =[:< F= - � 
- - �r:: -

r
:. - 35 - F=f::: 

I- - �[:: I-- -·.:· f- -[:< F= - � . I-- -

, : .. � f- - �1:-1- 1-I- 1 -

I\ 

F=f::: 1- 1 -
�[:.: I- 1-

1- 40 1-[:·: F= 
f- 1- F= I-- 1-!/ F= 
f- i - � I-- 1-t:· ·: 
f- i - F= 
1- : -[ : ·: F= : -I< F= I- i - F= 1- :-1::: : � f- :-1- 45 1- � I- 1-1- 1-[: :  �r< I- ! - t;; 1- 1- t;; f- 1-[:< � 1- 1 - t;; I- 1-

r: 
� 1- 1-

f- 1- � I- 50 1 -r-:: 1 - F= f- 1 -
�{ I-- . 1 -f- 1-!:.:: �{ 1- 1 -I- 1- F=l 

1- 1 - � I- 1-t : :  t;; 1- 1 -[: ·: t;; \ I- 1- t;; I- 55 1-[:.: f;; f- 80-90% Well Decomposed Refuse, Some Yard 1-I-- Wastes 1-I> F=l'· 
I- j- �t 1- j-'/ F=l · 1-

1 - = I-- 1 - = I- 1 - � r-- 1 -i :: I- 1- � � 60 Large Stump, Stuck in Bucket Auger 1 -: :  1 - � I-- 1 -
f- 1 -[:· :: � r-- 1 -
f- 1 - = 
r-- 1 - = 

1 - = I- 1 - = I-- 1- =I'·: f- 1- :::::: I-- 65 50% Refuse, 50% Sand/Stone 1 - = 
I- 1 - = r-- Changing to all Sand/Stone 1 - �l': I- 1- :: �r:< r-- 1 -
I- 1 -i< ;=t: r-- 1 - �[:. : I- 1 -

I 

r-- Glacial Til l  at 70.0 ft 
� r-- 70 I-r-- End of Boring at 70.0 ft I-r--

f-
. 

r--
r--
I-- 75 

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



I I  

State o f  Wisconsin Route To: 
0 Ha�. Waste 

SOIL BORING LOG INFORMATION 
Department of Natural Resources 0 Solid Waste ' 

0 Emergency Response 
0 Wastewater 

0 Underground Tanks 
0 Water Resources 
0 Other 

Facility/Project Name 
REFUSE HIDEAWAY 15292.03 

Boring Drilled By (Firm name and name of crew chief) 

Terra Engineering & Construction - Earl Kopp 10/26/90 

Common Well Name Final Static Water Level 
GWll Feet 

Form 4400-122 

10/29/90 

Surface Elevation 

7-91 

1 of 2 

Drilling Method 
36 " Bucket Auger 

Borehole Diameter 
36 inches 

Boring Location 
State Plane 

Local Grid Location (if applicable) 

County 
Dane 

-+­LL. 
c 

of Section T 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

· 80-90% Well Decomposed Refuse, Sandy Soils 
Mixed In 

90 + %  Very Decomposed Refuse 

Moisture Increasing 

Lat _ _ _ O N  
Feet O S  

Civil Town/City/or Village 
Middleton 

"0 1  
u 0 L n:J  

H n:J L  
lL. "0 -+-' C QI  
0 n:J C  
H -+- Q)  
0... (1) 0... 

Q) 
L -+-
::l C  "C 

-+- Q)  ·- -+-
1/1 -+- ::l ·-

·- c O" E  
0 0  

:r: u  -' -'  

The stratification lines represent the approximate boundary between soil types and the transition may b e  gradual. 

(orm is true and correct to the best of my knowledge. 
Firm 

DRF I JCK \V ARZYN INC. 

u 
-+- -+-
1/1 ·-
ro e  

- ·-

0... -' 

D E  
· Feet 0 \V 

1/1 
-+-
c 

CSl Q) 
CSl ' E  
ru D E  

0 0  
0... n:: u 

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit  not less than S!O nor more than 
$5,000 for each violation. Fined not less than $10 or more than S100 or imprisoned not less than 30 days, or both for each violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. S tats. ..., ... . ,. . . 



Boring No.: GWl l 
Page 2 of 2 

Sam le Ul +- . Soil Properties 
+- LL. 

"0 c Soil/Rock Description Q) :::l c "0 1 Q) Ul 
L 0 ·-

And Geologic Origin For 
u e 0 L ra  L +- u +-

L :€ �---- u ·- ra H ra L  :::l C "0 · - c 
Q) ..c ..c L LL. "0+- +- Q)  ·- +- +- +- (S) w 

.c m o  • 3 +- Each Major Unit (/) a. - m  " C W C  lll +- :::l ·- lfl · - (S) '\. E 
e c u e  0 a. u ra m  - ra  0 ra c o  · - c er e  ra e  (\J O E  
:::l Q) Q) · - - Q) (/) L O  Q) · - H +- Qf- 0 0  · - · - - · - 0 0  z .Ja:::'-' a::l 0 :::J (.!)_J 3: 0  a.. (/)Q..+- L: U  _J _J  Q.._J a.. O::: U 

f- Restart at 30' on October 29, 1990 , _. : = 1-- Wet Decomposed Refuse, Black Color :-· -:=  f- -:::�l'·: r- ! - · = . r- 1-·::-= 
r- :-:_.:=  
f- 1-: ::� 1-- : -. ·. f- 1-< :� r- 35 ' Very Wet, Liquids Prevalent 

1-. ·.= 
r- 1 -:: :: =l '-: 
1-- 1-- ·.= 1-·:·.= f- 1- :: �1 ' : I 

1--
I 

r- :=: :: �[ r- 1= :�1: :  f- I 1-- 1-<:-=r ·-: 
f- 1-: .:= 
1-- 40 Very Decompoed Refuse and Liquids Mixed 

1-·::-= 
r- 1-: .:=  
r- 1-·::-= 1-: -:= r- 1-<:-= 
r- 1-: -:=  r- 1=:::� r-r-
r-

1-. :-� 
f- 1 - .:: � 
r- 45 Perched Leachate at D ifferent  Depths i=:: : � 
r- 1-:.::� r- 1-·:. f- 1-:. ::� 
r- 1-· ·. 
f- 1- :::� 
r- 1- .. :� r- 1- :- � 
1-- 1 - : � f- 1-.-:- � 
1-- 50 1-::-: �r :-: f- � I= �1 1-- l=:::�l : f-
r- 1 - . � r- 1-·:.= 
r- 1-:.:: � r- 1-·:. 
r- Wet Refuse, Very Decomposed 

1-:::� r- 1- ... 
r- 55 1-: :: � 1-· .  r- 1 - ::- =r:: : r- 1-: -: = r- := �1 : r-r- := ::::� 1--f- :=:-::� 1--f- �-·:: = 
r- 60 i -: -: = 
f- i-.

. :·= 
1-- i-: -: = 
f- r -·: :.= 
1-- 1 -: -: =f . :  
f-

• 
1--f- . r- 3-4 ft Silty Clay, Glacial Till Mix at 65.0 ft I f-1-- 65 f-
1-- End of Boring at 65.0 ft r-
r-r-1--r-r-r-
r- 70 

r-r-r-f-r-,__ '--
-
,.....- 75 
-

-

-

-



State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources 0 Solid Waste 

0 Emergency Response 
0 Wastewater 

0 Haz. Waste 
0 Underground Tanks 
0 Water Resources 
0 Other 

Form 4400-122 7-9 1 

Page 1 of 3 
Facility/Project Name Licensc/PerinitfMonitoring Number Doring Number 

REFUSE HIDEAWAY 15292.03 GW12 
Doring Drilled Dy (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed Drilling Method 

36 :' Buck e t  Auger 
Terra Engineering & Construction - Earl Kopp 10/29/90 10/29/90 

����m�lll��������������� ���fl���������W�IjjJ commo����Name Final Static Water Level Surface Elevation Borehole Diameter 

Feet MSL Feet MSL 36 inches 
Boring Location 

400798.0 2112285.0 S/C/N 
I 

La t _ - -
Local Grid Location (if applicable) 

State Plane N, E O N  
1/4 of 1/4 of Section , T  N, R E/W Long Feet O S  

County 
I 

DNR County Code. Civil Town/City/or Village 
Dane ' 13 Middleton 

Sample \II -+- Soil Properties 
-+- u.. 

"C c Soil/Rock Description . QJ :::1 c "0 1  QJ L 0 ·-
f.nd Geologic Origin For 

u e 0 L lll L -+- u L fE �..-- u ·- Ill H lll L :::I C "0 ·-

QJ .t::. .t::. L lL. "0-+- -+- QJ  ·- -+- +- -+-
.0 Ol O • ::3 -+- Each Major Unit 

' (J) a. - Ol  ' C QJ � Ul -+- :::1 ·- Ul ·-
e c u e  0 a. u tO Ol  - Ill 0 lll C ·- c tT. E  l'll E 
:::1 QJ QJ·- - QJ Ul L O  QJ ·- H -+- QJ•- 0 0  ·- ·- - · -

z pe:: ...... 10 0 ::l t!l ...J 3 0  0. Ul0.:+ I: U  ...J ...J a.. ...J 

1- t-\ TOPSOIL . / -�uy 

� � Drown Sandy CI.A Y soil 
1-
t- sc 
1-
t-
� 
t- 60% Refuse, 40% Gover Soils Ref us< 1-

1 -
- 5 1- ' : 

1 - ': - 1- ' :  1- :: 
•, - 1- . 

1: :·�· : 
- .. 1- · · 1- : :  •, -

80-90% Municipal Refuse, Paper Wastes, Some 1- :: 1- · ·  .. 
r--10 Plastics, Fairly Dry 1- : •. 

f-1-� .. f-
f- • ,  : 

.. 1- : 
f- .. 
r- 1- .·. : 
1--15 90+ %  Refuse, Still Dry 1- : :  •. 

1- 1- · . . : 
t- ��� ! 1-� 
1-
t-
1- 1 - · .. 
t- 1 - ' ., 

� 1- · . . 
1--20 Partially Decomposed Municipal Refuse, pttle ' 1- = ·�:�f.:: 1- ' 
� Moisture, Paper Wastes, Plastics 1- : · :·�=:f::: 1- ' :·:I= 
t- I 1- : .::� 1- ' 

t-
1- : ·::�[·-: 1- ' :J=i ::: 1 - : 

t- 1 - : ::: � 
1--25 :::� � J� t-
� J�� t- 1- : 
� J� f- 1 - :  
1- 1- · : I=  1 - ' 
f- 1 - :  : ·:F= 
� 1- : .::t= 

The stratification lines represent the approximate boundary between soil types and the transition may be gradual. 

this form is true and correct to the best of my knowledge. 
Firm 

DRF'/ JCK \VARZYN INC. 

D E  
Feet o w  

Ul 
+-
c 

(S) QJ (S) ' E 
C\J O E  

0 0  
a.. e:: u 

This form is authorized by Chapters 144.147 and 162, Wis. ?tats. Completion of this report is mandatory. Penalties: Forfeit not less than SJO nor more than 

$5,000 for each violation. Fined not Jess than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. Each day of continued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. """" ""' 



Sam le 
Ill +-

+- lL.. 
"'C c Soil/Rock Description Q) :l c 
L 0 ·-

And Geologic Origin For L ; �--- u 
Q) .!:. 

.0 Ol O  • 3 +- Each Major Unit (/) 
E c u e  0 a. u 
:l aJ QJ · - - Q) (/) 

z .Je:::'-' Ill 0 ::J 

f- Large Stump/Some Yard Wastes 
I--f-I- More Decomposed Refuse, Some Moisture, 90 + %  r-
I-- Refuse f-
I-r-
I- 35 : 
r-I--f-
I-r-
I-r-
I-f-
I- 40 Partly Decomposed Refuse, Little Moisture f-I--I-I-r-I-r-I- . 

r-
1- 45 r-
I-I-I--I-
I-r-
I-r-
I- 50 r-
I--f-
I-r-I-r-I-I-I-- 55 f- 90% Refuse; Mostly Decomposed, Some :\loisture 
I--r-I-r-I-
-

- 60 
. 

-

-

-
-

- 65 
-
-

� 

-

-I-
1- 70 80% Refuse, 20% Sand Soils, Little ;\foisture r-
I-r-
I-f-I--f-

I I-r-
1- 75 r-
I-r- Dry Refuse/Soil Mix 
I-r-
I-r-
I-

u E 0 
·- ttl H 
.!:. L LL. 0.. - OJ ' 
ro m  - ro  0 
L O  QJ ·- H 

(.!)...J :I O  a... 

1 - :::: F= 1- ·:. �r:< 1- ·. :· 1- : -: = 1- < :· ��l: 1=:::: = 1 -· ·. = 
1-·::. = 
1 -: -: = 
1-:: :: =l:. : !�.:-� �l'· = 1 -: -: �r : 
:=:::: =I '· ' 
1-:-:: � 1 -·:. 
1-:-:: � 1= ::: � 1-· · 
1 -< � 1=: :: � 1 - . ·. � :=:: :: � 1-:::: =1: : 1 -·:. � 1 -:.:: 

1=:::: � 
1=:::: � � 1 -. · 

;; :=< � 
1 -·: :- � 
:=:: :: � � 
:=> � � 
1-·:. � 1 -:- :: 
1= :: � 1- . � 1-:::: 1-- · � 1 -·::. � 1 -: .: � 1-·: :- � - : .: 
--::. � 
= :: � �.:: -:.-: -:.:: � 
�:::-

I= F= I F= -: .: 

� .••. - -::. 

=:: : � => � 
I F= - :::, F= 

� :: 

F= � � = ::: I= =:::: �- -F= 
-·::. F= -: -: F= - -::. F= -: .: F= 
= ::: 

f;} -·::. � -:_.: 
-·.:- � _·:  
- � : - ;; - � - � - � -
- � -
- � -
- � - . 
- :::: � 

"'0 1  
L nl  
til L  

"'C+-
C QJ C 
ttl c o  

+- !» -
(1)0...+-

--- ---

Boring No.: GW1.2 
Page 2 of 3 

Soil Properties 

Q) Ill 
L +- u +-
:l C  "'C ·- c 

+- Q) · - +- +-+- CS) aJ 
Ill +- :l · - Ill · - CS) ' E 

· - c CT E  nl E  (\J O E  
0 0  · - · - - · - 0 0  I: U  .....I .....I O... ...J , a... e::: u 

. 



Sa mole In +-+- LL. 
� c Soil/Rock Description ::l c 

�r� 
· o  ·-

And Geologic Origin For c... u Ql ..c:. .0 � � c :3 +- Each Major Unit (/) 
E 0 a. u 
::l i j �� - Ql (/) 

z cc 0 ::::l 

- � 80 
1- Glacial Till at 81.0 ft 
1--
1-1-- End of Boring at 81.0 ft 1-
� 
1-
1--1-
� 85 1-1--
1-
1--1-
1-1- -
1--
1-
1- 90 ' . 
1-
� 
i-f.-1-
1-1-
1-

1- 95 
i-
f.-
1-
1-1-
1--

I I  1-
1-

� 10( 

1-
r- I 
� 
1-
1--
1-
1--� 105 

·, 

1-1--
1-
1--
r-
1-
i-
f.-

� 110 1-
1-1-
1-
1-
1--
1- ' 
1-

� 115 - 1-
1-
1-
1--1-
1- , 
1-
� 

� 12C 1-
� 
1-
1-1-
1-1-
1-

� 1� 1-
1-

f.-
1-
1-1-

�n� 
u E Cl 

·- . I'll H ..c:. c... lJ.. 
a. - m  ' 
l'tl Cl  - I'll Cl c... o Ql ·- H 

t!)..J ::I Cl  a. 

s�� ·.': 

, 

., 

.. 

Soil 

Ql 
C... +-
::l C  +- QI  
In +-

·- c 
0 0  

E U  

Boring No.: GW12 
Page 3 of -3 

Vl 
u +-

"C ·- c 
·- +- +-+- (S) QJ 
::l · - In·- (S) '- E  
C'" E  l'tl E  C\J Cl E  

· - · - - · - 0 0  
-' -'  Q_ _J  a. � u  

\ 



State of Wisconsin 
Department of Natural Resources 

Route To: 
0 Solid Waste 
0 Emergency Response 
0 Wastewater 

0 Haz. Waste 
0 Underground Tanks 
0 Water Resources 
0 Other 

SOIL BORING LOG INFORMATI O N  
Form 4400-122 7-9 1 

Paae 1 of 2 o ___ ---

Facility/Project Name 
REFUSE H I DEAWAY 

t/Monitoring Numbe r Boring Number 

15292.03 
Boring Drilled By (Firm name and name of crew chief) 

Terra Engineering & Construction - Earl Kopp 10/30/90 

GW13 
Date Drilling Completed Drilling :VIet hod 

36 ·· Buck e t.  Aug e r  
10/30/90 

Common Well Name Final Static Water Level Surface Elevation Borehole Diameter 

Boring Location 
State Plane 

County 
Dane 

til 
+­
c :j 
0 

u 

3 
0 

co 

+­
LL 

c 

.r::. 
+­
a. 
(ll 

0 

GW13 

of Section T 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

50% Refuse, 50% Fil l ,  Dry 

80-90% Refuse, Dry 

More Decomposed Refuse 

90 + %  Refuse 

Refuse, Dry, Some Decomposition 

Feet 36 
Local Grid Location (if applicable) 

O N  
feet O S  

Civil Town/City/or Village 
Middleton 

(ll 
L +-:j C  

+- W  til +-
·- c 
0 0  

I: U  

-o 
·- +-:j ·-
r::r e 

_J_J 

u 

+- +-
til ·-
ITl E  

C... _I 

The stratification lines represent the appro.�imate boundary between soil types and the transition may be gradual. 

Signature 
WARZYN INC. 
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c... a:: u 

This form is authorized by Chapters �147 and 162, Wis. Stars. Completion of this report is mandatory. Penalties: Forfeit  not less thJn S I O  nor more than 
$5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each viol<Jtion. Each day of cont i n ued 
violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stars. ''""" " " '  
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Appendix B 

Well Detail Forms 

• I i 



�CK-UP ------�5�---- ft ��------� � 

loUND ELEV. __ _,.,�--: 

·

u�PTH __ 4 __ ft ...... . . .... . 

I ±PTH _--=.:1 5:....:... 5::.__;__ ft ::::::. 

=:PTH 1 7 . 5 

-:·:·:·:·:��t
. . �-{.;;;\. ·····� 

···�·· . . . . . .  . 12 . . . . . ..  . 

n EPTH . 4 9 • 5 ft 
EPTH 5 0 · 5 ft 

�" '// ,�; '/,: D EPTH 5 0 . 5 ft ------:--1-----.. -· -t-' _ 

·

·

� 

GAS EXTRACTION WELL DETAIL 

PROJECT NAME ______ ' R_e_f_u s_e __ H_i d_e_a_wa�y ______ _ 

JOB NO. ______ 1_5_29_2_. _01 _____ 
_ 

GAS WELL NO. ___ GW_1 _ _,__�
---

-

DATE ____________ 1 2_-_7_- 8�9 __________ __ 

CONTRACTOR ----�--T�e�r�ra�--------�­
INSPECTED BY __ _.:......_J_A_L _-_W_a_r.::::zy�n:___�

-

LOCATION ____ 4�0�0�, 3�7�4N��2�, 1�1�3 ,�0�5 4�E�--

GROUND ELEVATION _. _ _.::.9�82::....:·:..=2 ___ _____:. __ 

LEACHATE LEVEL ___..:.___:_ _______ ___:_ _____ ft 

1 .  BOREHOLE DIA. 3 ft 

2. DISTANC E  ABOYE BASE - 0 ft 

3 .  BOREHOLE DEPTH 50 . 5 ft 

4.  WELL BASE MATERIAL 1 '  Benton i te ,  0 . 5 ' Stone 

5. WELL PIPE DEPTH _______ 4.:...:.9..:..· ..:....5 _. ___ ft 
6. FlLTER MATERIAL 1 11 2 11  Wa s hed S tone 

7. SCREEN LENGTH ____ .....:3:..:0:..:.· .:::...0 ______ _:___ ft 

8. SCR EEN MATERIAL 81 1  Di a .  'Sch . 80 P V C  

9 .  G E OTEXTILE RING ___ --...:...:Y e::..:s::.__ ____ ___.;. ___ 

1 0. LOWER SE.A.L # 1  :..1_' ..::B:..::e.!.!.nt�o::...:..:n�i ..:::.;te=-..:...... __ ___:.._ __ ...:..._ 

1 1 . LOWER SEAL #2 1 '  Genera 1 F i  1 1  

1 2. Flll ABOVE SEALW�a�s h�e�d.....:S�t�o�ne=-.. -------

1 3 . SURFACE SEAL 2 '  Bento n i te/ C l ay Mi x  

1 4. WELL MATERIAL6 11 & 81 1  D i a  Sch . 80 PVC Pipe 
1 5. COMM ENTS Sl i p coupl e r · i n sta l l e d .  Two 

1 1 1  di a .  ri s e rs for l eachate mon i tori ng 

a t  we l l . 



STICK -UP ___ 
5 

____ ft .----,.------! 14 

DEPTH ___ 

4 
__ _ 

D EPTH 1 4 

DEPTH __ __:_1..::....5 
__ 

D EPTH __ ____:1�6 __ 

D EPTH 
48 

D EPTH 49 
ft 
ft 

D EPTH 49 ft I -----+-------+--

. . .... : ; - .· - -: 

· � 

11 

GAS EXTRACTION WELL DETAI L  

PROJECT NAME ___ R_e_
fu_s_e_H_,_· d_

e
_
a w_a..:..y 

___ 
_ 

JOB 0 1 52 92 . 0 1  N · -------����-----------

GAS WELL N O .  _____ 
G_W_2 

__ ......:...._ _____ _ 

DATE 1 2 - 5 - 89 

CONTRACTOR _....:....Te::...:r....:...r-=-a _________ 
_ 

INSPECTED BY ..::J:..:...:A:.:::..L_-___!!W�a r!....!z:..Lv.!.!.n ________ 
_ 

LOCATION 400 ,340 N  2 , 1 2 2 ,84 3 E  

GROUND ELEVATION --�98�6u.... :.L6 -----­

LEACHATE LEVEL ------------ ft 

1 .  BOREHOLE DIA. ___ 

3 
______

_ ft 

2 .  DISTANCE ABOVE BASE __ O _____ ft 

3 . BOREHOLE DEPTH ___ 
4

_9_
. 0 

_______ ft 

4 . WELL BASE MATER IAL 1 1  Bento n i te ,  0 .  5 1  S to n 1  

5.  WELL P IPE DEPTH __ 
4_8_. 0 

______ ft 

6. FlLTER MATERIAL 1 1 / 2 " Wa s he d  S to n e  

7 .  SCREEN LENGTH ___ 
3_0_. 0 

______ ft 

8 .  SCREEN MATER I.A.l 8 " Di a .  S c h . 80 P V C  

a GEOTEXTI LE R ING  _..:....:Y e:..:s:..__,... ___________ _ 

1 0 . LOWER S E.A.L # 1  1 1  B e n to n i te 

1 1 . LOWER S EAL #2  1 1  General  F i l l  

1 2. FlLL ABOVE SE.A.L Wa s h ed Stone 

1 3 . SURFACE S E.A.L 2 1  Bento n i te/ Cl ay M i x 

1 4. WELL MATERIAL 6 " & 8 " Sch 80 P V C  

1 5 . COM M ENTS S l i p  co upl e r  i n s ta l l ed .  Two 

1 "  d i a .  l ea c ha te mon i to ri ng ri s e r s  



WA.RZYN 

TICK - UP ____ 
5 

___ ft �---� 

!EPTH ___ 5�--

I EPTH _--c--1_6 
--

D EPTH ___ 
1 7 __ _ 

JEPTH __ .;;:...18::;__ __ 

.p EPTH 
55: 5 ft 

DEPTH 5 7 ft 
DEPTH 5 7 ft ---!--_;__----+-

' .... .- . .  � - ·  ... . .. . .. -. ,= 

14 

GAS EXTRACTION WELL DETAIL 
I 

PROJECT NAME Refuse H i de away 

JOB NO. 1 52 92 . 0 1 

GAS WELL NO. GW3 

DATE 1 0 - 23 -90 

CONTRACTOR Terra 

INSPECTED BY D .  Free - Wa rzyn 

LOCATION 400 , 3 04N 2 , 1 1 2 , 660E 

GROUND ELEVATION 993 . 7  

LEACHATE LEVEL ft 

1 .  BOREHOLE DIA. ___ 
3 

_____ ....:__ ft 

2. DISTANC E  ABOVE BASE _0 ______ ft 

3 .  BOREHOLE DEPTH __ . ....:5:...:....7 ______ ft 

4. WELL BASE MATERIAL
. 1 •  Bento n i te 0 . 5 •  Stone 

5.  WELL PIPE . DEPTH __ 
5_5_· 5 

_____ ft 

6. FlLTER MATERIAL 1 1 /2 11 Wa s hed Stone 

7 .  SCREEN · LENGTH ___ 
3_5_·_5 

____.: ____ ft 

8. SCREEN MATERIAL 8 11 Di a ·  Sch · 80 PVC 

9 .  GEOTEXTILE R ING ___ 
Ye_s

-:--___:_ ___ 

_ 

1 0. LOWER SEAL # 1 1 • Benton i te/Se 1 ect Fi 1 1  Mi >: 

1 1 . LOWER SEAL #2 1 •  Benton i te 

1 2  . .  FlLL ABOVE SEAL Se 1 � ct Granu l ar Fi 1 1  

1 3. SURFACE SEAL 2 • Benton i te/ C l ay Mi x ,  Then 
Cl ay 

1 4. WELL MATERIAL 6 1 1 · - D i a .  & 81 1  Di a :  S c h  80 PVC 
P i pe 

1 5. COMMENTS Sl i p coupl e r i n s tal l ed 
between sol i d  and perf : p i pe .  Two - P  

Di a .  S c h  . . 80 P V C  Lea c h :  mon i t�r i n g  

Ri sers attached t o  wel l .  



WARZYN 

STICK-UP ___ 5 ____ ft ��-----1 14 

D EPTH ____ 5 ___ _ 

1 7 D EPTH _____ _ 

D EPTH ____ 1_8 __ _ 

D EPTH 6 3 . 5 ft 
D EPTH 6 5 ft 
DEPTH 6 5 ft 

GAS EXTRACTION WELL DETAI L 

Refu s e  H i deaway 
PROJECT NAME------------

1 52 9 2 . 0 1 
JOB NO.-------�------

GW4 
GAS WELL NO.--------=--------

DATE _______ 
1 0_-_2 4_-_9_0 

_____ _ 

CONTRACTO R _____ 
.
_T_e_r_r a  _______ __ 

INSPECTED BY ___ D_._Fr_e_e_-_W_a_rz...:=.y_n __ _ 

LOCAnON 400 , 2 54N 2 , 1 1 2 , 440E 

GROUND ELEVAT ION ----�9 .... 9�8J.... 7£..__ ____ _ 

LEACHATE LEVEL ----------- ft 

1 .  BOREriOLE DIA. ____ --.:3::...._ _____ ft 

2.  D ISTANC E  ABOVE BASE ___ 0 ______ ft 

3 . BOREHOLE DEPTH ___ ....::::6..:::..5 _____ ft 

1 1  B e n t o n i t e ,  0 . 5 1  Ston 4.  WELL BASE MATER IAL ------�---

5.  WELL P IPE  DEPTH ____ 6_3 _. 5 ____ ft 
1 1 / 2 1 1 W a s hed Stone 6. FlLTER MATERIAL ----'----------

7 .  SCREEN LENGTH _____ 4_3_._5 ____ ft 

8. SCRE::N MATER IAL 81 1  D i  a .  S c h . 80 P V C  

9 .  G EOTEXTILE R ING  ____ Y_e:.....::s ____ _ 

1 0 . LQWER S EA.L # 1 1 1  S e l e c t  F i l l  / Be n t . Mi x 

1 1 . LOWER S EAL #2  1 1  B e nton i t e 

1 2 . FlLL ABOVE SEAL S e l e c t  G r an u l a r  F i l l  

1 3.  SURFA,CE  SEAL 2 1  B e n ton i te/ C l ay M i x ,  Then C l  

1 4. WELL MATERIAL 6 1 1  & 8 1 1 Di a .  S c h . 80 P V C  P i p e 

1 5 . C O M I-vl ENTS S l i p  cou p l e r i n s t a l l ed between 

s o l i d  6 1 1  p i pe a n d  p e r f .  8 1 1 p i p e .  TvJ0 - 1 1 1 

D i a .  S c h . 80 P V C  l e a c h .  mon i to r .  r i s e r s  

attached to we l l .  



5 ICK-UP ______ ft ,..........,---� 

....:OUND ELEV. 

��PTH 5 

l lPTH 16 

1 7 
D EPTH _____ _ 

. .  1 8 :::PTH _____ _ 

nEPTH 68 . 5  

EPTH lO , 
DEPTH _

7
_
0 

_ ft --'---li------t--

·� 

14 

GAS EXTRACTION WELL D ETAIL 

PROJECT NAME Refuse H i deaway 

JOB NO. 15292 . 01 
GAS WELL NO. Glt15 
DATE . 1 0 -24-90 

CONTRACTOR Terra 

INSPECTED BY D .  Free - Wa rzyn 

LOCATION 400 , 2 13N 2 , 1 1 2 , 1 97 E 

GROUND ELEVATION 1 004 . 7 

LEACHATE LEVEL ft ' 

1 .  BOREHOLE DIA. ____ 
3 
______ ft 

2. DISTANCE ABOVE BASE __..:...0 
______ ft 

3 .  BOREHOLE DEPTH __ _:_7..::.0 _____ ft 

4. WELL BASE MATERIAL 11  Benton i t e , 0 . 5 1  Stone 

5. WELL PIPE DEPTH ;._· _ ___::::6.:::...8 :....::· 5:....__ ____ ft 

6 .  FlLTER MATERIAL 1 1/2 11 Was hed Stone 

7.  SCREC:N LENGTH -'---4.!.::8::...:.·=5 _____ ft 

8. SCREEN MATERIAL 8 11 Di a .  S c h . 80 PVC 

9 .  GEOTEXTILE RING , - ' Yes  
�---------

1 0. LOWER S EA.L .# 1 1 1  Sel ect Fi l l / Ben t .  M i x  

1 .1 .  LOWER S EAL # 2  1 1  Benton i te 

1 2. FlLL ABOVE SEA.L Sel ect Granu l a r Fi l l  

1 3 . SURFACE SEAL 2 1  Benton i te/ Cl ay Mi x ,  Then 
Cl ay 

1 4. WELL MATERIAL6 11 & 811 Di a .  S c h . 80 P V C  P i pe 

1 5. COMMENTS S l i p  coupl er i nsta 1 1  ed between 

sol i d  6 1 1 s o l i d  and 81 1 perf . p i pe i  

. Two - 1 11 D i a .  Sch . 80 PVC l eac h .  ri s e r  

' p i pes attached to we l l �  



STICK-UP  5 

GROUND ELEV. 

D EPTH 5 

D EPTH ___ 1_7 __ _ 

D EPTH ___ 1_8 
__ _ 

DEPTH 3 4 
· 

5 ft  
D EPTH _3_6 __ ft 
D EPTH --'-3-=-6 __ ft 

. -:'":.  . . . ...... . ... : 

ft 14 

11 

GAS EXTRACTION WELL DETAIL 

PROJECT NAM E  
Refu s e  H i d e away 

JOB NO.  
1 52 92 . 0 1 

GAS WELL NO.  
GW6 

DATE 
1 0- 2 5 - 9 0 

CONTRACTOR 
· Te r r a  

INSPECTED BY D .  F ree - W a rzyn 

LOCAnON 400 , 499N 2 , 1 1 2 , 7 3 4E 

GROUND ELEVATION 98 5 . 9  

LEACHATE LEVEL ft 

1 .  BOREHOLE DIA. ____ 3 ______ ft 

2.  DISTANCE ABOVE BASE  _O ______ ft  

3 . BOREHOLE DEPTH ___ 3_6 ______ ft 

4 . WELL BASE MATER IAL 1 1  B e n t o n i te ,  0 .  5 1  Ston 

5 .  WELL P IPE DEPTH ___ 3 4_._5 _____ ft 

6 .  FlLTER MATERIAL 1 1 / 2 1 1 W a s hed S to n e  

7 .  SCREEN LENGTH ___ ....:o1....:...4.:....:. 5=------- ft 

8. SCREEN MATER IAL 8 1 1  S c h . 80 P V C  

a GEOTEXTILE R ING  ___ _,_Y=e s:::...._ ____ _ 

1 0 . LOWER S EA.L # 1  1 1  B e n t o n i te / S e l e c t  F i l l  M i x 

1 1  . LOWER S EAL # 2 _1_1_Be_n_t_o_n_i t_e _____ _ 

1 2 . FILL ABOVE SEAL S e l ect Gen . F i l l  

1 3 . SURFACE SE.A.L 2 1  B e n ton i te / C l ay , T hen C l ay 

1 4 . WELL MATERIAL 6 1 1  & 8 1 1 S c h .  80 P V C  P i pe 

1 5 . COMMENTS S l i p  co u p l e r  i n s t a l l ed between 

s o l i d  a n d  perforated p i p e .  Two - 1 1 1 D i a .  

S c h . 80 P V C  l ea c hate mon i t o r .  r i s e r s  

attac hed to we l l . 



:6cK-UP 5 

C OUND ELEV. 

DEPTH 5 

DEPTH ___ 1 7  
__ _ 

::PTH ___ 
18_· __ 

20 

EPTH 58 . 5  ft 
EPTH _6_0_ 

ft 

�PTH 60 ft ---!------+-

· GAS EXTRACTION WELL OET AIL 
t . . 

PROJECT NAME Refu s e  H i deaway 

JOB NO. 15292 . 01 

GAS WELL NO. GW7 

DATE 10-26-90 
\. 

CONTRACTOR · Terra 
-

INSPECTED BY D .  Free - Warzyn 

LOCATION 400 , 531N 2 , 1 12 , 542E 

GROUND ELEVATION 996 . 1 

LEACHATE LEVEL ft 

1 .  BOREHOLE DIA. ____ 
3 

----'------ ft 
2. DISTANCE ABOVE BASE _0 ------ ft 

3.  BOREHOLE DEPTH ___ 6_0 
_____ .ft 

4. WELL BASE MATERIAL 1 ' Benton i te ,  0 .  5 '  Stone 

5. WELL - PIPE DEPTH __ ____;:_:58:....:.·..:....5 
___ � ft 

I 

6. FlLTER MATERIAL 1 1 /2 "  Wa shed Stone • 

7.  SCREEN LENGTH ---'-----,..:3::..:::8�. �5 ----- ft 
8. SCREEN MAfERIAL 8" Di a .  Sch . 80 PVC 

9.  GEOTEXTILE R ING ___ 
Y_e_s 

____ _ 

1 0. LOWER SEA.L #1 1 ' Bento n i te/Sel ect F i l l  M i x 

1 1 . LOWER SEAL i! z  1 '  Benton i te 
. 1T -----,---------

1 2. FlLL ABOVE SE.A.L S e 1 ect Genera 1 F i  1 1  

1 3. SURFACE SE.A.L 2 ' Benton i te/Cl ay , Then Cl ay 

i 4. WELL MATERIAL 6 "  & 8" Di a .  Sch . 80 PVC P i pe 

1 5. COMMENTS S l i p  cou p l e r i n sta l l ed between 

s o l i d  and perforated p i p e .  Two - 1 "  O i a . •  

Sch . 80 PVC l eachate mon i to r .  r i s e rs 
I atta ched to wel l .  



STICK-UP 

GROUND ELEV. 

DEPTH 5 

DEPTH 1 6 

5 

D EPTH ___ 

1 7  
__ _ 

O EPTH ___ 
1 8 

__ _ 

D EPTH 67 5 ft 
D EPTH 6 9 ft 

DEPTH _6_9 
__ ft 

ft 14 

GAS EXTRACTION WELL DETAIL 

PROJECT NAME R e f u s e  H i d e away 

JOB NO . 1 5 2 92 . 0 1 

GAS WELL NO.  GW8 

DATE 1 0 - 2 5 - 90 

CONTRACTOR  Te rra 

INSPECTED BY D .  Free - Warzyn 

LOCAnON 40 0 2 5 3 7 N  2 2 1 1 2 23 5 2 E  

GROUND ELEVATION 1 0 06 . 0  

LEACHATE LEVEL ft 

1 .  BOREHOLE DIA. ____ 
3 

______ ft 

2. DISTANC E  ABOVE BASE _O ______ ft 

3. BOREHOLE DEPTH ___ 6:....:..9 
______ ft 

4. WELL BASE MATER IAL 1 1 Benton i t e , 0 .  5 1  Ston E-

5 .  WELL P IPE  DEPTH ___ 6.:..._7-.:.·--=-5 
_____ ft 

6. FlLTER MATERIAL 1 1 / 2 " W a s hed S to n e  

7 .  SCREEN LENGTH ___ ....:..4.:....:7 ·:....::5:___ ____ ft 

8. SCREE:N MATER IAL 8 " S c h . 80 P V C  

9 .  G EOTEXTILE R ING __ ____!,.Y.:::_:e s�-----
• 1 1 B e n t on i t e / Se l e c t  F l. l l  M 1· x  1 0 . LOWER S EAL # 1  _____ _:___ ____ _ 

1 1 . LOWER S EAL #2 _1_1 _B_e_n_t_o_m_· t_e 
_____ 

_ 

1 2. FlLL ABOVE SE.A.L S e  1 ect Genera 1 F i l l  

1 3 . SURFACE  SE.A.L 2 1 B e n to n i t e/ C l ay ,  T h e n  C l ay 

1 4. WELL MATERIAl,. 6 " & 8 " S c h . 80 P V C  P i p e 

1 s . COMM ENTS 
S l i p  co u p l e r  i n s t a l l ed between 

s o l i d  a n d  perfo ra t e d  p i p e .  Two - 1 " D i a .  

S c h . 8 0  P VC 1 ea c h . mon i t o r .  ri s e r s  

a t t a c h e d  t o  we l l .  



iiCK-UP 
5 

LouNo ELEY. 

DEPTH 5 

UEPTH __ 
1
_

6 
___ 

_ 

DEPTH __ 1_7
--'----­

· 1 8  •EPTH _____ 
_ 

ft 

' _DEPTH 64 I 5 ft 
UEPTH 66 ' ft 

fEPTH 66 ft ---:---------+i _ 

·� 

14 

13 

GAS EXTRACTION WELL DETAI L 

PROJECT NAM E Refu se. H i deaway 

JOB NO. 1 5292 . 0 1 

GAS WELL NO. GW9 

DATE 1 0-25-90 

CONTRACTOR Terra 

INSPECTED BY - D .  Free - Wa rzyn · 

· LOCATION 400 , 446N . 2 , 1 1 2 , 2 1 0E 

GROUND ELEVATION 1 0 1 2 . 9  

LEACHATE LEVEL ft 

1 .  BOREHOLE DIA. 3 ft 

2. DISTANC E  ABOVE BAS E  ft 

3 .  BOREHOLE . DEPTH ft · 

4.  WELL BASE MATERIAL 1 1  Benton i te , 0 . 5 1  ·stone 

5. WELL PIPE .DEPTH 64 . 5  ft 

6.  FILTER MATERIAL 1 1 / 2 1 1 Was hed Stone 

7 .  SCREEN LENGTH 44 . 5  ft 

8.  SCREEN MATER IAL 8 11 Sch . 80 PVC 

9.  G EOTEXTILE RING ·Yes -

1 0. LOWER SEAL # 1 1 1 Benton i te/Sel ect F i l l  mi x 

1 1 . LOWER SEAL #2 1 1  Benton i te 

1 2. FILL ABOVE SEA.L Se l �ct Granu l a r Fi l l  

1 3 . SURFACE SEAL 2 1 Benton i te/ C l ay M i x , Then Cl a 

1 4. WELL MATERIAL 6 1 1 & 81 1  D i  a .  Sch . 80 PVC P i pe 

1 5. COMM ENTS S l i p  cou p l er i n s tal l ed between 

sol i d  a n d  perfora ted p i pe .  Two - 1 1 1 . D i a .  

Sch . 80 PVC l ea c h . mon i tor . r i s�rs 

attached to we l l .  



STICK-UP 5 ft 14 

GROUN D  ELEV. 

13 
DEPTH 5 

DEPTH ____ 1_6 ______ 
_ 

DEPTH __ 1_7 
___ _ 

D EPTH __ 1_8 
_

__ _ 

DEPTH 6 8 · 5 ft 
D EPTH /O ft 
D EPTH 7 0 ft 

.... ..... . . ,.. . ..... : _. ... - -: 

GAS EXTRACTION WELL DETAIL 

PROJECT NAME Refu s e  H i d e away 

JOB NO.  
1 52 92 . 0 1 

GAS WELL NO .  GW1 0 

DATE 1 0- 3 Q,.. 90 

CONTRACTOR Terra 

INSPECTED BY D .  Free - Warzyn 

LOCAnON 400 , 7 19N  2 , 1 1 2 , 5 3 2 E  

GROUND ELEVATION 1026 9 
LEACHATE LEVEL ft 

1 .  BOREHOLE DIA. ----�3 _________ ft 

2.  D ISTANC E  ABOVE BASE ---=-0 _______ ft 

3. BOREHOLE DEPTH ___ __..!.._7 0�--------- ft 

4. WELL BASE MATER IAL 1 1  Ben ton i t e ,  0 .  5 1  Ston 

5. WELL P IPE  DEPTH ----�68:t,_,.'"""'5:..__ _______ ft 

6. FILTEr< MATERIAL 1 11211 Washed Sto n e  

7 .  SCREEN LENGTH ______ ..::t4.u..8�5.;__ _______ ft 

8. SCR EEN MATERIAL 8 1 1 Di a ·  S c h . 80 P V C  P i pe 

a G EOTEXTILE R ING  ___ 
Y_e_s _______ _ 

1 0 . 

1 1 . 

1 2. 

LOWER SEAL # 1  1 1  B e n to n i t e/ Se l e c t  

LOWER SEAL ll? 1 1  Bento n i t e  
iT -

FILL ABOVE SE.AL S e l e c t  G e n e r a l  F i l l  

F i l l  M i x 

1 3 . SURF ACE SEAL 2 I B e n ton i te / C l ay M i x ,  Then C 

1 4. WELL MATERIAL 6 1 1  & 8 1 1  D i  a .  Sch . 80 P V C  P i p e 

1 5 . COMMENTS S 1 i p coup 1 e r  i n s t a  1 1  ed between 

s o l i d  a n d  pe rfo rated pipe . Two - 1 1 1 D i a .  

Sch 80 PVC leachate monitor risers 
a t t a c h e d  to we l l  . 



ltcK-lJP ___ 
5 
___ ft ......--.---� 

louNO ELEV. ------11......._.-� 
............. . 

UtPTH __ 
1_6 

___ ft �� 

DEPTH __ 1_7 
___ _ 

=::PTH __ 1_8 
___ _ 

·:::::::::::.1 ·::::.It---@ ............ :; . 

. . . 4----0 . .  
: : : : : :  12 . . . . . . . 

GAS EXTRACTION WELL DETAIL 

PROJ ECT �AME ____ R_e_
fu_s_e __ H ,

_
· d_e_aw_a_y

_�--
JOB NO. ---:----

1
-
5 2

_
9
_
2

_. 
0
_

1 
_____ _ 

GAS WELL NO. ___ 

GW
_

l
_1 

_ 

_,__ 
____ 

_ 

DATE �------1_0-_
2
_
6
_- 9_0_· 

_____ __ 

CONTRACTOR ______ 
.
_
T

_er_r_a _________ __ 

INSPECTED BY ____ D_. __ Fr_e_e_-__ w_a_rz....:..y_n_.:_ __ 
_ 

LOCATION 400 , 626N 2 , 1 12 , 1 50E 

GROUND ELEVATION -----=1�02=...5La.. . .�.-7 -----
LEACHATE LEVEL _· ___;_ ___ __;_ _____ tt 

1 .  BOREHOLE DIA. · ____ 
3 

______ ft 

2. DISTANC E  ABOVE BASE _o ______ ft 

, 3 .  BOREHOLE DEPTH · __ . �-6_5 
______ ft 

4. WELL BASE MATERIAL 1 ' Benton i te ,  0 .  5 ' Stone 
' 

63 . 5 5: WELL P IPE DEPTH _______________ ft 
. 6 . FlLTER MATERIAL 1 1 / 2 "  Was hed Stone 

7. SCREEN LENGTH 43 . 5  ----��----- ft 

8.  SCREEN MATERIAL 8"  D i a .  S c h . 80 PVC 

9 .  GEOTEXTILE RING ___ __!.Y.:::..es:::.__· _' ______ __:__ 

1 0. LOWER SEA.L # 1 1 '  Ben ton i te/Sel ect F i l l  Mi x 

1 1  . LOWER S EAL # 2 ..:::1_' --=B=e:.!.!n�t!:!.!on�i�t.!=..e ______ _:___ 

1 2.. FlLL ABOVE SEAL S e  1 ect Genera 1 F i  1 1  

1 3. SURFACE SE.A.L 2 ' Benton i te/ C l ay , Then C l ay 

1 4. WELL MATERIAL 6"  & 8" D i a .  Sch . 80 P VC P i p e 

1 5. COMMENTS S l i p  cou p l e r  i n stal l ed between 

sol i d  and  perforated p i pe .  Two-1 " Di a .  

Sch . 80 PVC l e a c h ate
.
mon i tor . r i sers 

attached to we l l .  

. , 
. 



STICK-UP 5 ft 

GROUND ELEV. 

D EPTH 5 

D EPTH ____ 1
_
6 ____

__ _ 

D EPTH ___ 1::....;.7 ___ _ 

D EPTH ____ 1 8  __
____ 

_ 

D EPTH 7 9 .  5 ft 
D EPTH 81 ft 

D EPTH 8 1  ft ------+-----+i-

WLJ 

. ... .... . . .- . - .  _. . .. - : 

14 

13 

GAS EXTRACTION WELL DETAIL 

PROJECT NAME R e f u s e  H i deaway 

JOB NO .  1 5 2 92 . 0 1 

GAS WELL NO. GW1 2  

DATE 1 0- 2 9- 9 0  

CONTRACTOR 
· Terra 

INSPECTED BY D .  Free - Wa rzyn 

LOCAnON 400 , 7 98N , 2 , 1 1 2 , 2 8 5 E  

GROUND ELEVATION 1 03 6 . 0  

LEACHATE LEVEL ft 

1 .  BOREHOLE D IA. 3 ft 

2 .  DISTANCE  ABOVE BASE 0 ft 

3 .  BOREHOLE ' DEPTH 8 1  ft 

4 .  WELL BASE MATERIAL 1 1  Benton i te ,  0 . 5 1  Sto r  

5. WELL P IPE DEPTH 7 9 . 5  ft 

6 .  FlLTE� MATERI.A.L 1 1 /2 1 1 W a s hed S to n e  

7 .  SC R E�N LENGTH __
____ ...... 5<.....£9�. 5'"'---------- ft 

8 .  SCRE::N MATER I.A.L 8 11 Di a .  S c h . 80 P V C  

9 .  GEOTEXTILE R ING __
__ Y_e_s _____ 

_ 

1 0 . LOWER SEA.L .!1 1 1  TT 1  Ben to n i te / S e l e c t  F i l l  M i x  

1 1  . LOWE� SEAL ll2 1 1  rr B e n to n i t e 

1 2 . FILL ABOVE SEAL S e l e c t  G e n e r a l  F i l l  

1 3 . SURF ACE SE.A.L2 I C l a�[Be n ton i t e 2  T h e n  Cl a� 

1 4 . WELL MATERIAL 6 1 1  & 8 1 1  D i  a .  S c h . 8 0  P V C  P i  pf-

1 5. COM�1ENTS · 6x8 1 1  S c h . 80 r e d u c e r  c o u p  1 i n g  

i n s t a l l e d between s o l i d  a n d  pe rfo r a t ed p i r . 

Two - 1 1 1 D i a .  S c h . 80 P V C  l ea c h a t e · mon i t o r . 

r i s e r s  a t t a c he d  t o  we l l p i pe . 



-ICK- U P  ___ 5 ____ ft ,--.-------l 14 

D EPTH __ 5.:........;_
. 
__ _ 

�PTH 1 6 

D EPTH __ 1_7 
___ _ 

;:EPTH _.....:1::..::::8:..._;_ __ _ 

J EPTH 
67

• 
5 ft 

JEPTH 69 ft 
fEPTH 69 ft · ----f-1 ____ -l----

·� 

GAS EXTRACTION WElL DETAIL · �  

PROJ ECT · NAME � __ R_e_fu�
s_e_H ,_· d_e_a_wa�y-�---

JOB NO. ----:-----
·
_1 5:...:2:...::....9::....:2 ·:....:.0..::..1 

____ _ 

GAS WELL NO. ___ GW_1_3_-'------

DATE ______ 1�0��:...::....30�-�9:...::....0 ______ _ 

CONTRACTOR _____ T_er_r_a ________ ___ 

INSPECTED BY ___ ____;,D_.__;_Fr_.;e;..;;e_- ....:..W:...::a,.;...;rz:::yc..:...n�---
LOCATION 400 , 978N 2 , 1 1 2 , 41 2 E  

GROUN D ELEVATION __ ____:1::..::0:.::.3.::..:9 ·:....=8:..._;_ ___ _ 

LEACl-l.ATE LEVEL ------�------- ft 

1 .  BOREHOLE DIA. ___ _.:::...3 _, --
-

-- f.,t 
2. D ISTANC E  ABOVE BASE �0 __________ ..:.... ft 
3 .  BOREHOLE DEPTH ----'6=9::.-_____ ft 

4.  WELL BASE MATERIAL 
1 • Benton i te ,  ·a . 5 • Stone 

5. WELL P IPE DEPTH _ _:___
6
_
7

_· 5 _____ ft 
1 1 / 2 1 1 Was hed Stone 6 .  FILTER MATERIAL--------------

7 .  SCR EEN LENGTH __ ___:.4_7_._5 _ ___:. ___ ft 
. 8 1 1  Sch . 80 PVC 8 .  SCR EEN MATERIAL ___:.'---------

9 .  GEOTEXTILE RING · __;. ____ Y_e_s -------
s-c:...AL nrr 1 1 • Benton i te/Sel ect F i l l  M i x  1 0. LOWER 

1' 1 .  LOWER SEAL #2 _1_. _B_e_n_t_o n_i_t_e _____ _ 

1 2. FILL ABOVE SEAL S e  1 eet Genera 1 F i  1 1  

1 3. SURFAC E S EAL 2 • C l ay/Bentoni te , Then Cl ay 

1 4 .  WELL MATER IAL_6 1 1  & 81 1  Sch . 80 PVC p i pe 

1 5. COMMENTS 
6x811 Sc h .  80 reducer s 1 i p coup l i ng 

i n sta l l ed between s o l i d  and per.forated p i p e .  

Jwo -1 11  D i a .  Sch . 8 0  PVC l eachate mon i tor . 

ri sers attached t o  we l l p i pe .  ' 



t 

Appendix C 

Chirracterization of Excavated Refuse 

' ,  



Ms. Theresa Evanson 
Wisconsin Department of Natural Resources ' 
Bureau of Sobd and Hazardous Waste Management 
101 S. Webster Street, GEF II, SW/3 . 
Madison, Wisconsin 53703 

Re: TCLP Sampling Results 
Extraction Well Spoils 
Refuse Hideaway Landfill 
Project No. 15292.01 

Dear Ms. Evanson: · 

We a�e forwarding the Toxic Characteristic Leaching Procedure (TCLP) Analysis 
results for refuse samples taken during the drilling of extraction wells 'at Refuse 
�ideaway Landfill. Refuse was sampled, characterized and temporarily stored as 
described in Section 5 of the Gas and Leachate Extraction system Design Report; 
Warzyn, September, 1990.. 

· 

Samples GW3-1 and GW3-2 were taken on 10/23/90 from refuse removed from 
borehole GW3 at approximate depths of 8 1/2 ft and 25 ft, respectively. Samples 
GW4-1 and GW5-1 were taken on 10/24/90 from refuse removed at a depth of 30 

I . ft from boreholes GW4 and GW5, respectively. , 
· ' 

The only exceedance of regulatory limits, as listed in 40 CFR 261.24, was 
identified in sample GW3-2. Lead was detected at 7.9 mg!L with a regulatory 
limit of 5 .0 mg!L. · 

Due to the lead .exceedance in GW3-2, Warzy� performed three additional TCLP 
lead analyses (Change Order No. 3 12-:27-90). · 

The additional analysis indicated TCLP lead results for GW3-2 were 10.4, 15.5, 
and 7.39 mg!l respectively. This indicates that borehole spoils from GW3 will 
need to be disposed of by excavating around well GW3 and .placing the GW3 
refuse spoil� in the excavated area. The cover will then be restored. . . 

Warzyn will draft Change Order No. 4 for Terra Engineering & Construction to 
perfor� the GW3 waste disposal. 

Please call !f you should have questions. 

Sincerely, 

WARZYN ENGINEERING INC. Cltu� �� 
Dean R. Free 

roject Eng�ee� / f) 
ntE PERFECT BAL\.'\C · b- #� 
·�ETIX"EE.'l TECH:\OL ,y 

A.'\D cRE.\T 1n: J n C Kucher P E . ' . . 
roject Manag�r 

MADISON . 
0:\E SCIE:\CE COCRT 

' 

P.O. BOX S38S DRF/kml/JCK/SGW 
. mDISO:", '.'(1 S3i05 (mpb-112-88) <6os) 231-17-i-:-

2 O MD FA.'< (608) 2i3·2S 13 1529 . 1-



WARZYN 

MADISON 
ONE SCIENCE COURT 

P.O. BOX 5385 
MADISON, WI 53705 

((CS) 231-47�7 
FAX (6CS) 23 I -4 m  

TOX I C ITY C HARACTERISTIC L EACH ING PROCEDURE 
VOLAT I L E  ORGANI CS 

W I  LAB C E RT I F I CAT ION I D# :  1 1 3 1 38300 

P ROJ ECT : REFUS E H I D EAWAY 
LOCAT I ON : · M I DD L ETON , W I SCONS I N  

LAB NO . 
SAMPLE  D E S C R I PT I ON 

PARAMETER (MG/L) 

B ENZENE  

CARBON T ET RACHLOR I D E  
C HLOROB ENZ EN E 
C HLOROFORM 

1 , 2- D I CHLO RO ETHAN E 
1 , 1 - D I CH LORO ETHY L E N E  
M ETHYL ETHYL K ETON E 
T ETRACHLORO ETHY L E N E  

T R I CH LOROETHY L EN E  
V I NYL  CHLO R I D E  

1 875-001  
GW3-l  

<0 . 005  

<0 . 005  

<0 . 005 
<0 . 005  

<0 . 005  
<0 . 005  
<0 . 0 1 0  
<0 . 005 

<0 . 00 5  
<0 . 0 1 0  

PROJ ECT # :  1 5292 . 0 1 . 
DATE SAMPLED : 1 0/23/90  

REGULATORY 
L I M ITS (MG/L) 

0 . 5  

0 . 5  

100 . 0  
6 . 0  

0 . 5  
0 . 7  
200 . 0  
0 . 7  

0 . 5  
0 . 2  

C LASS I F I CAT I ON :  THE  REGU LATORY L I MITS FOR SAMPLE  1 875-001  WERE  NOT EXC E ED E D  
F O R  THE  PARAM ET ERS ANALYZ E D . 

M ETHOD R E F ERENC E :  SW-846 , " M ETHODS FOR CHEMI CAL ANALY S I S  O F  WAT ER  AND WAST ES " ,  
MARCH , 1 984 . (METAL ANALY S E S )  

M ETHOD 1 3 1 1 :  TOX I C I TY CHARACT E R I ST I C  LEACH I N G  PROC EDURE (TCL P ) . F I NAL RULE  
PUB L I SH E D  BY THE  USEPA I N  THE MARCH 29 , 1 990 FED ERAL REG I STER . 

· -- � C K ' D : -Jv-WAP P ' D :  � 
DATE I SSUED : I'-/ !f/ )v 
PAG E \ OF  b 

' 



TWARZYN 

· MADISON 

ONE SCIE.'iCE COURT 
P.O. BOX 5385 

MAOLSON, WI 53�5 
. (6::8) 231..ol747 
FAX (6CS) 231..o1m 

TOXI C ITY CHARACTERISTIC  LEACHING PROCEDURE 
VOLAT I LE ORGANICS 

� I  LAB C E RT I F I CATION I D# :  1 13 138300 

PROJ ECT : REFUSE H I DEAWAY 
LOCAT I ON : M I DDL ETON � WI SCONS I N  

LAB NO . 
SAMPLE DESC R I PT I ON 

PARAMETER (MG/L) 

B ENZENE 

CARBON TETRACHLORIDE  
CHLOROBENZENE 
CHLOROFORM 
1 , 2- D I CHLOROETHANE 

1 , 1 -D I CHLOROETHYLENE 
METHYL ETHYL KETONE 
T ETRACHLORO ETHYLENE 
TRI CHLOROETHYLENE 

. V I NYL CHLORI D E  

1 875-002 
GW3-2 

<0 . 005 
<0 . 005 

0 . 00 1  
<0 . 005 
<0 . 005 
<0 . 005 

0 . 040 
0 . 059 

<0 . 005 
<0 . 0 1 0  

PROJ ECT # :  1 5292 . 0 1 
DATE SAMPLED : 1 0/ 23/90 

REGULATORY 
L I MITS {MG/L) 

0 . 5  

0 . 5  
100 . 0  
6 . 0  

. 0 . 5  
0 . 7  
200 . 0  
0 . 7  
0 . 5  
0 . 2  

C LASS I F I CAT ION :  THE REGULATORY L H \ ITS FOR SA�IPLE 187 5-002 WERE NOT EXCEEDED 
FOR THE PARAMETERS ANALYZED . 

METHOD REFER.ENC E :  SW-846 ,  " �l ETHODS FOR CHEMI CAL ANALYS I S  OF WATER AND WASTES " , 
MARCH,  1 984 . (METAL ANALYSES)  

METHOD 1 3 1 1 : TOX I C HY CHARACTERI STIC  LEACH ING  PROCEDURE (TCL P ) . F I NAL RUL E  
PUBL I SHED B Y  T H E  USEPA I N  THE MARCH 29 , 1990  FEDERAL REG ISTER . 

� ' · /  
CK' D :.:!W APP ' D :  fD 
DATE I SSUED : l'L/ IY /ic 
PAGE � OF 1., 



TOX I C I TY CHARACTERIST I C  LEACHING PROCEDURE 
S EM IVOLAT I LE ORGAN ICS 

WI LAB C ERT I F I CAT ION I D# :  1 1 3 1 38300 

P ROJ ECT : R E FUS E H I D EAWAY 
L OCAT I ON : M I DD L ETON , W I SCONS I N  

LAB NO . 
SAMPLE  DESCR I PT I ON 

PARAMETER (MG/L) 

0-CRESOL  
M / P-CRESOLS  
1 , 4- D I CH LOROBENZENE  

2 , 4- D I N I T ROTO L U ENE  
H EXACH LOROB ENZ E N E 

H EXACH LOR0- 1 , 3 - BUTAD I EN E  
H EXACH LOROETHAN E 
N I TROB ENZ E N E  
P ENTACHLOROPH ENOL  
PYR I D I N E  
2 , 4 , 5-TR I CH LOROPH ENOL 

2 , 4 , 6-TRI CH LOROPH ENOL 

1 87 5-001  
GW3-1  

<0 . 0 1 0  
<0 . 0 1 0  
<0 . 0 1 0  

<0 . 0 1 0  
- <0 . 0 1 0  
<0 . 0 1 0  
<0 . 0 1 0  
<0 . 0 1 0  
<0 . 020 
<0 . 0 1 0  
<0 . 020  

<0 . 020  

PROJ ECT # :  1 5 2 9 2 . 0 1 
DATE SAMPL ED :  1 0 /23/90  

REGULATORY 
LIM ITS (MG/L) 

200 . 0  
200 . 0  
7 . 5  

0 . 1 3 
0 . 1 3 

0 . 5  
3 . 0  
2 . 0  
1 00 . 0  
5 . 0  
400 . 0  

2 . 0  

C LASS I F I CAT I ON : THE  REGU LATORY L I M ITS FOR SAMPLE  187 5-00 1 WERE  NOT 
EXC E E D E D  FOR TH E PARAMET ERS ANALYZ ED . 

METHOD R EFERENC E :  SW-84 6 ,  " M ETHODS FOR CHEMI CAL ANALYS I S  O F  WAT E R  AND 
WAST ES " , MARC H ,  1 984 . (METAL ANALYSES )  

MADISON 

01'-"E SCI E. 'iCE COURT 

P.O. BOX 5385 
MADLSON, WI 53705 

(CCS) 231�747 
FAX (6Ce) 23l�m 

M ETHOD 1 3 1 1 :  TOX I C ITY CHARACTE R I S T I C  L EACH I NG PROC EDURE (TC L P ) . F I NAL RU L E  
PUB L I SH E D  BY THE  USEPA I N  T H E  MARCH 2 9 , 1 990 F E D E RAL REG I STER . 

CK ' D :� AP P ' D :  r?p·./ 
DATE I SSUED : it- / 11 /�� 
PAG E � OF � 



l 

TOXI CITY CHARACTERISTIC  LEACHI NG PROCEDURE 
S EM IVOLATILE ORGANI CS . 

W I  LAB C E RT I F I CATION I D# :  1 13 138300 

PROJECT : REFUSE H ID EAWAY 
· . LOCAT ION : M I DDLETON , W I SCONS I N  

LAB NO . 
SAMPLE DESCRIPT I ON 

PARAMETER (MG /Ll 
0-CRESOL 
M/P-CRESOLS 
1 , 4-DI CHLOROBENZEN E · 

2 , 4- D I NI TROTOLUENE 
H EXACHLOROBENZE N E  

H EXACHLOR0-1 , 3-BUTAD I EN E  
H EXACHLOROETHAN E 
N ITROBENZENE  

P ENTACHLOROPHENOL 
PYRI D I NE 
2 , 4 , 5�TRI CHLOROPHENOL 
2 , 4 , 6-TR I CHLOROPHENOC 

1 875-002 
GW3-2 

<0 . 030 
<0 . 030 
<0 . 030  
<0 . 030 
<0 . 030 
<0 . 030 
<0 . 030 
<0 . 030  
<0 . 060 
<0 . 030 
<0 . 060 
<0 . 060 

PROJECT # :  1 5292 . 0 1 . 
DATE SAMPLED : 10/23/90 

REGULATORY 
L IMITS (MG /L) 

200 . 0 
200 . 0  
7 . 5  
0 . 1 3  
0 . 13 
0 . 5  
3 . 0  
2 . 0  

1 00 . 0  
5 . 0  
400 . 0  
2 . 0  

CLASS I F I CAT ION : THE REGULATORY LI MITS FOR SMIPLE 1 875-002 WERE NOT 
EXCEEDED FOR THE PARAMETERS ANALYZED . 

M ETHOD REF ERENCE : SW-84 6 ,  "METHODS FOR CHEMI CAL ANALYS I S  OF WATER AND 
WASTES " ,  MARCH , 1 984 . (METAL ANALYSES)  

MADISON 

ONE SCIE.-.cE COURT 
P.O. !lOX 5385 

MADISON, Wl 5370S 
(tee) 231-47n 

FAX (60:) 231 4m 

METHOD 1 3 1 1 :  TOX I C ITY CHARACTERIST I C  LEACH I NG PROCEDURE (TCLP ) . F I NAL RUL E  
PUBLI SHED B Y  THE USEPA I N  THE MARCH 29 , 1 990 FEDERAL REG I STER . 

. .  ' 

{; � /' 
CK ' D :  -f�PP ' D :  �J 
DATE I SSUED:  it. / 1� j 1 c  
PAGE 1 O F  � 



WARZYN 

MADISO:'i 

Ol'o"E SCIE."CE COURT 
P.O. BOX 5385 

MADJSO�. WI 53"im 
(f£:8) 231�717 

FAX (f£:8) 23Hm 

TOX I C ITY CHARACTER I ST I C  L EACHING PROC EDURE 

WI LAB C E RT I F I CAT I ON I D# :  1 1 3 1 38300 

PROJ ECT : REFUSE  H I DEAWAY 

LOCAT I ON :  M I DD L ETON , W I SCONS I N  

LAB NO . 
SAM P L E  D ES C R I PT I ON 

2 , 4-D  
2 t 4 , 5-TP  ( S I LVEX)  

RESULTS  ARE  RE PORTED IN  MG / L .  

HERB I C IDES  

1 875-00 1  
GW3 - l  

<0 . 1 0 
<0 . 0 1 0  

PROJ ECT # :  1 5 292 . 0 1  

DATE SAMPLED : 1 0/23/90  

REGULATORY 
L I M ITS (MG/L) 

1 0 . 0  
1 . 0  

C K ' D : -r._.w APP ' D :  �)­
DATE I SSUED : i Z. /  li 6c 
PAG E  s OF  1. 



lWARZYN 

MADISON 

ONE SCIE."iCE COURT 
P.O. BOX 5385 

MADISON, WI 53705 
ecce> 231...c1n 

FAX (6CS) 23I ...Cm 

TOXI CITY CHARACTERISTIC  LEACHI NG PROCEDURE 

WI LAB C E RT I F I CATION I D# :  1 13 1 38300 

PROJ ECT : REFUS E ' H I D EAWAY 

LOCATION : M I DDLETON , W I SCONS I N  

. LAB NO . 
SAMPLE DESCR I PT I ON 

2 , 4-D 

2 , 4 , 5-TP (S I LVEX ) 

RESULTS ARE REPORTED IN  MG/ L .  

HERB I CIDES 

1 875-002 
GW3-2 

<0 . 1 0 

<0 . 010  

PROJ ECT # :  1 5 292 . 01 

DATE SAMPLED : 1 0/23/90 

REGULATORY 
L I M ITS (MG/L) 

1 0 . 0  

1 . 0  

CK' D :�· APP ' D :  f.;'f 
DATE I SSUED : t"z. /  d /7u 
PAG E � OF & 

I 



TOX I C ITY CHARACTERI ST I C  L EACHI NG P ROCEDURE 
METALS 

W I  LAB C E RT I F I CATI ON I D# : 1 1 3 1 3 8300 

MADISON 
ONE SCIU-;c:;: COl:RT 

P.O. BOX 5385 
MADISON, WI 53705 

(608) 231-4747 
FAX (603) 231-4m 

P ROJ ECT : REFUS E H I D EAWAY 
LOCAT I ON : M I D D L ETON , W I SCONS I N  

P ROJ ECT # :  1 5 29 2 . 0 1 
DATE SAMPLED : 1 0/23/90 

LAB NO . 1 87 5 - 0 0 1  REGULATORY 
SAM P L E  DESC R I PT I ON GW3 - 1  L I MITS {MG/l) 

PARAMETER (MG/L) 

ARS EN I C  0 . 005  5 . 0  

BARI UM 2 . 43 1 00 . 0  

CADM I UM < 0 . 0 1 1 . 0 

C H ROM I UM ,  TOTAL <0  . 1 0 5 . 0  

L EAD <0  . 1 0 5 . 0 

M ERCURY <0 . 0002 0 . 2  

S EL E N I UM <0 . 004  1 . 0 

S I L V E R  < 0 . 0 1 5 . 0  

C LASS I F I CAT I ON : T H E  REGU LATORY L I M ITS FOR SAMPLE  1 8 7 5 - 0 0 1  W E RE NOT EXC EEDED 
FOR THE PARAM ETERS ANALYZ E D . 

M ETHOD REF ERENC E :  S W - 84 6 , " T EST METHODS FOR EVALUAT I N G  SOL I D  WASTE " ,  S E PTEMB E R ,  
1 986 . ( M ETAL ANALYSES ) 

M ETHOD 1 3 1 1 :  TOX I C I TY CHARACTER IST IC  LEACH I NG P ROC EDURE ( T C L P ) . F I NAL RULE  
P UB L I SHED BY T H E  USEPA IN  THE  MARCH 2 9 , 1 99 0  F t DERAL REG I STER . 

CK ' D : .11.�) AP P ' D :  f� 
DATE -I SSUED : ' t / 1 "-: ( i t:.  '­

PAG E t O F  • (  



I WARZYN 

TOXIC ITY CHARACTERISTIC LEACHI NG PROCEDURE 
METALS 

W I  LAB C E RTI F I CATION ID# : 1 13 138300 

\ ' 

P ROJECT : REFUSE H I D EAWAY 
LOCATION : M I DDLETON , WI SCONS I N  

PROJ ECT # :  1 5292 . 0 1  
DATE SAMPLED : 1 0/23/90 

LAB NO . 1 875- 002 REGULATORY 
SAMPLE  DESCRI PTI ON GW3 - 2  L I MITS {MG/L) 

PARAMETER ( MG/L} 

ARS EN I C  0 . 006 . 5 . 0  

BARI UM 4 . 28 ' 100 . 0  

CADMI UM 0 . 01  1 . 0  

CHROMI UM,  TOTAL <0 . 05 5 . 0  

L EAD 7 . 9  5 . 0  

MERCURY <0 . 0002 0 . 2  
/ 

S ELEN I UM < 0 ; 002 
. ,  

1 . 0  

S I LV E R  <0 . 01 5 . 0  

MADISO:'i 
O:O.e SCI£.-.;c;; COl:RT 

P.O. BOX 5385 
MADISON, WI 53705 

(CCS) 231-4747 
FAX (CCS) 231-4m 

C LASS I F I CATION : · THE REGULATORY L IMIT FOR SAMPLE 1875-002 WAS EXCEEDED FOR 
L EAD . 

M ETHOD REFERENCt :  SW-846 , " T EST METHODS FOR EVALUAT I NG SOLI D  WASTE" , SEPTE�lBE R ;  
1 986 . (METAL ANALYSES)  

M ETHOD 1 3 1 1 :  TOX I C ITY CHARACTERISTIC  LEACHI NG PROCEDURE (TCL P ) . F I NAL RULE 
PUB L I SHED. BY THE US EPA IN  THE MARCH 29 , 1 990 F EDERAL REG I STER . 



WARZYN 

MADISON 
O�"E SCIE.'\G COt:RT 

P.O. BOX 5385 
MADISON, Wl 53705 

(608) 231-4747 
FAX (6C8) 23 1-4m 

TOX I C ITY CHARACTERISTIC  LEACH ING PROCEDURE 
PEST I C I DES 

W I  LAB C E RT I F I CATION ID# : 1 13 1 38300  

PROJ ECT : REFUSE  H I DEAWAY 
LOCAT I ON :  M I DD L ETON , W I SCONS I N  

PROJ ECT # :  1 52 9 2 . 0 1  
DATE SAMPL E D : 1 0/23/90 

LAB N O . 
SAM P L E  DESC R I PT I O N  

PARAMETER (MG/L) 

CH LORDANE 
E ND R I N  

H E PTACHLOR 

P , P - M ETHOXYCHLOR 
TOXAPHENE  
GAMMA- BHC ( L I N DAN E )  

C LASS I F I CAT I O N : 

1875-001  REGULATO RY 
GW3 - 1  L I M ITS {MG/L) 

<0 . 0006 0 . 03 
<0 . 00025 0 . 02 
<0 . 000 1 5  0 . 00 8  

<0 . 00 1' 5  1 0 . 0  

<0 . 005 0 . 5  
<0 . 000 1 5  0 . 4  

THE  REGU LATORY L I MITS FOR SAMPLE  1 87 5 - 0 0 1  WERE  NOT EXC EEDED  
FOR TH E PARAMET ERS ANALYZED . 

M ETHOD 1 3 1 1 :  TOX I C I TY CHARACT E R I STIC  LEACH ING  PROC EDURE (TCL P ) . F I NAL RULE  
P U B L I SHED  BY  THE  U S E PA I N  TH E MARCH 2 9 , 1 990 F E D E RA L  R E G I S T E R . 

. rtr;L._/" 
C K ' D : _;\·;..., AP P ' D :  I (\ 
DATE I SSUED : . .  _.- ·1 ,7 ,;; -

. PAG E  3 O F  � . .  



TOXIC ITY CHARACTERISTIC LEACHING PROCEDURE 
PESTICIDES 

W I  LAB C E RTI F I CATION I D# :  1 1 3 138300 

PROJ ECT : REFUSE H I DEAWAY 
LOCATION : M I DDLETON , WI SCONS I N  

LAB NO . 
SAMPLE DESCRI PTION 

PARAMETER (MG/Ll 

CHLORDANE 
ENDR I N  
H EPTACHLOR 
P , P -METHOXYCHLOR 
TOXAPHENE 
GAMMA- BHC { LI NDAN E )  

1875-002 
GW3 - 2  

<0 . 0006 
<0 . 00025 
<0 . 00 0 1 5  
<0 . 00 1 5  
<0 . 005 
<0 . 00015  

PROJECT # :  1 5292 . 0 1  
DATE SAMPLED : 1 0/23/90 

REGULATORY 
L IM ITS (MG/L) 

0 . 03 
0 . 02 
0 . 008 
1 0 . 0  
0 . 5  
0 . 4  

MAD ISO;<; 

0:-.'E SCIE.'>;CE COl:RT 

P.O. BOX 5385 
MADISON, WI 53705 

(€CS) 231-4747 
FAX (603) 231-4m 

C LAS� I F I CATI ON : THE REGU LATORY LIMITS FOR SAMPLE 1875�002  WERE NOT EXC EEDED 
FOR THE PARAMETERS ANALYZED . 

METHOD 1 3 1 1 :  IOX I C ITY CHARACTERISTIC LEACHING  PROCEDURE {TCL P ) .  F I NAL RULE  
PUBLI SHED BY  THE USEPA IN  THE MARCH 29 , 1990 FEDERAL REG I STER . 

CK ' D :  .. p_,.__; APP ' D :  � 
DATE I SSUED : ·•i: � r:v . 
PAGE � OF i 



WARZYN 

MADISON 

ONE SCIENCE COUIIT 
P.O. BOX 5385 

MADISON, WI 53m 
((£;8) 231..o11n 

FAX ((£;8) 231..o1m 

TOXI C ITY CHARACTERIST I C  LEACHING PROCEDURE 
WI LAB C ERT I F i tATI ON I D# : 1 1 3 1 38300 

Proj e ct : Refu s e  H i de away 

Locat i on : M i ddl eton , Wi scon s i n  

Lab No . 
S ampl e 
Descript i on 

Lead 

2 1 2 1 - 0 0 1  
GW3 - 2  

Repl i c ate # 1  

1 0 . 4  

Resul t s  are reported i n  mg/ L .  

2 1 2 1 -002 
GW3 -2  

Repl i cate #2 

1 5 . 5  

Proj ect # :  1 5 292 . 0 1  

Date S ampl ed : 1 0/23/90  

2 1 2 1 - 003 
GW3 - 2  

Repl i cate #3 

7 . 3 9  

Regul atory 
L i m i ts  (mq/L) 

5 . 0  

C l as s i f i cat i o n : The  regul atory l i mi ts for s ampl e s  2 1 2 1 - 00 1 ·, 2 1 2 1 -002  and 
2 1 2 1 - 003 h ave been exceeded for l e ad . 

Method Refe re n c e : SW-846 , " Methods for Chemi cal Analys i s  o f  Water and 
Wastes " ,  March , 1 984 . 

Method 7420 : Lead 

Method 1 3 1 1 :  Tox i c i ty C h aracter i st i c  Leach i ng Procedure � T C L P ) . F i n al rul e 
p ubl i s h ed by the  USEPA i n  the  March 29 , 1 990 Fed eral  R ea i s t e r . 

C k ' d :  �Ap p ' d : �� 
Date I s s u ed : l� l t- '1 1  
Page  l o f  t 



11\fARZYN 

TOXIC ITY CHARACTERISTIC  LEACHING PROCEDURE 
VOLAT I LE ORGANI CS 

WI  LAB C E RT I F I CATION I D# :  1 13 138300 

PROJ ECT : REFUSE ' H I DEAWAY 

LOCATION : M I DD L ETON , W I SCONS I N  

LAB NO . 
SAMPL E  DESCRI PT I ON 

PARAMETER ( MG/L )  

B ENZENE 

CARBON T ETRACHLOR I D E  

C HLOROBENZENE  
CHLOROFORM 
1 , 2 - D I CHLOROETHAN E . 
1 , 1 -D I CHLOROETHYLENE 
METHYL ETHYL KETONE 

T ETRACHLOROETHYLENE  
TRICHLOROETHYL E N E  
V I NYL CHLORIDE 

1879-001  
GW4 - 1  

<0 . 005 

<0 . 005 

<0 . 005 
<0 . 005 
<0 . 005 
<0 . 005 

0 . 005 
0 . 009 

<0 . 005 
<0� 0 1 0  

PROJECT # :  1 529 2 . 0 1 

DATE SAMPLED : 1 0/24/90 

REGULATORY 
L I MITS (MG/L) 

0 . 5  

0 . 5  

1 00 . 0  
. 6 . 0  

0 . 5  ' 
0 . 7  
200 . 0  
0 . 7  
0 . 5  
0 � 2  

C LASS I F I CAT I ON : THE REGULATORY LIMITS FOR SAMPLE 1879-001 WERE NOT 
EXC EEDED FOR THE PARAMETERS ANALYZED . 

METHOD REFEREN CE :  SW-846 , "METHODS FOR CHEMI CAL ANALYS I S  OF WATER AND 
WASTES " ,  MARCH , 1 984 . (METAL ANALYSES)  

MADISON 
ONE SCIENCE COURT 

P.O. BOX 5385 
MADISON, WI 53705 

{6:l8) 231-4747 
FAX {6al) 231-'lm · 

M ETHOD 1 3 1 1 :  TOX I C ITY CHARACTERI STIC  LEACHI N G  PROCEDURE {TC L P ) . F I NAL RULE 
PUBL I SHED BY THE USEPA I N  THE MARCH 29 , 1 990 FEDERAL REG I STER . 

C K ' D ::J� APP ' D :  � 
DATE I SSUED : \1.·\,;_{q'� 
PAGE l OF fJ 



WARZYN 

TOX I C ITY CHARACTERI ST I C  LEACH ING PROCEDURE 
VOLAT I LE ORGANICS  

WI  LAB  C E RT I F I CAT I ON I D# :  1 13 1 3 8300 

PROJ ECT : REFUSE  H I DEAWAY 

LOCAT I ON :  M I D D LETON , W I SCONS I N  

LAB NO . 
SAM P L E  D ES C R I PT I ON 

PARAMETER (MG/L) 

BENZ E N E  
CARBON T ET RAC H LO R I D E  
C H LO ROB ENZ E N E  
CHLORO FORM 

1 , 2 - D I CH LORO ETHAN E 
1 , 1 - D I CHLOROETHYL EN E  
METHY L ETHYL K ETON E  
T ET RACHLORO ETHY L E N E  
T R I CH LORO ETHY L EN E  
V I N Y L  C H LOR I D E  

1 87 9 - 0 0 2  
GWS - 1  

<0 . 005  
<0 . 005  
<0 . 00 5  
<0 . 005  

<0 . 005  
<0 . 005  

0 . 1 2 0  
0 . 008 
0 . 0 1 0  

<0 . 0 1 0  

PROJ ECT # :  1 52 9 2 . 0 1 

DATE SAMPLED : 1 0/ 2 4/90 

REGULATORY 
L I M ITS (MG/L) 

0 . 5  
0 . 5  
100 . 0  
6 . 0  
0 . 5  
0 . 7  
200 . 0  
0 . 7  
0 . 5  
0 . 2  

C LASS I F I CAT I ON :  TH E REGULATORY L IM ITS FOR SAMPLE  1 8 7 9 -002 WERE  NOT 
EXC E E D ED FOR THE PARAMET ERS ANALYZED . 

M ETHOD R E F EREN t E : SW- 846 , 11 M ETHODS FOR CHEMI CAl ANALYS I S  OF WAT E R  AND 
WASTES 11 , MARCH , 1 984 . (METAL ANALYSES)  

MADISON 
ONE SCIENCE COURT 

P.O. BOX 5385 
MADISON, W1 53705 

(too) 231-4747 
FAX (6C8) 231-im 

M ETHOD 1 3 1 1 :  TOX I C I TY CHARACTER I ST I C  LEACH I NG PROCEDURE (TCL P ) . F I NAL RU L E  
PUB L I SHED  BY  T H E  U S E PA I N  T H E  MARCH 2 9 , 1 990 FED ERAL  REG I STER . 

C K ' D :.:rwJ APP ' D :  � 
DATE I S SUED : n ... · \'2...·1fo 
PAG E  --z.- O F  u 



' ' 

TOXI CITY CHARACTERIST I C  LEACHING PROCEDURE 
· · SEMIVOLATILE ORGANI CS · 

. W I  LAB CERT I F I CATION I D# :  1 13 138300 

MADISOS 
ONE SCIE!'CE COURT 

P.O. BOX 5385 
• MADISON, WI 53705 

<€08> 23t-m7 
FAX (6CS) 231-4m 

PROJ ECT : REFUSE H I DEAWAY 
LOCAT I ON :  M I DDLETON , WI SCONS I N  

PROJECT # :  1 5292 . 0 1 
DATE SAMPLED : 1 0/24/90 

LAB NO . 1879-001  REGULATORY 
SAMPLE  DESCRI PT I ON GW4 - 1  LIMITS (MG/L) 

PARAMETER {MG/L) 

0 - CRESOL <0 . 01 0  200 . 0  
M/P - C RESOLS 0 . 01 8  { X )  200 . 0  
1 , 4 - D I CHLOROBENZENE 0 . 002 7 . 5  
2 , 4 - D I N ITROTOLUENE <0 . 01 0  0 . 13 
H EXACHLOROBENZENE <0 . 01 0  0 . 13 
H EXACHLOR0 - 1 ; 3 - BUTAD I EN E  I <0 . 01 0  0 . 5  
H EXACHLOROETHANE <0 . 01 0  3 . 0 
N ITROBENZENE <0 . 01 0  2 . 0  
PENTACHLOROPHENOL 0 . 001  1 00 . 0  
PYRI D I N E  <0 ; 01 0  5 . 0  
2 , 4 , 5 -TRICHLOROPHENOL <0 . 020 400 . 0  

2 , 4 , 6 -TR I CHLOROPHENOL <0 . 020 2 . 0  

{ X) = I N D I ST I NGUI SHABLE I SOMERS 

C LASS I F I CAT ION : THE REGULATORY L IMITS FOR SAMPLE 1879-001 WERE NOT 
EXC EEDED FOR THE PARAMETERS ANALYZED . 

M ETHOD REFERENC E :  SW�846 , "METHODS FOR CHEMI CAL ANALYSIS  O F  WATER AND 
WASTES " ;  MARCH ,  1 984 . {METAL ANALYSES) 

,M ETHOD 1 3 1 1 :  . TOX I C ITY CHARACTERISTIC LEACH I NG PROCEDURE {TCLP ) . F I NAL RUL E  
· · PUB L I SHED B Y  THE USEPA IN  THE MARCH 29 , 1 990 FEDERAL REG I ST E R �  

CK'. D : ..1"wV APP ' D :  � 
DATE I SSUED : n .. ·n. ·�O 
PAGE 3 O F � 



WARZYN 

TOX I C I TY CHARACTERIST I C  LEACH I NG PROCEDURE 
SEMI VOLAT I LE ORGAN I CS 

W I  LAB C E RT I F I CATI ON I D# :  1 1 3 1 38300 

PROJ ECT : REFUS E H I D EAWAY 
LOCAT I ON : M I DD L ETON , W I S CONS I N  

LAB. NO . 
SAM P L E  D E S C R I PT I ON 

PARAMETER (MG/L) 

0 - C RESOL  

M/ P - C R ESOLS  

1 , 4 - D I CHLOROBENZEN E 
2 , 4 - D I N I T ROTO L U E N E  
H EXACH LOROB ENZENE  

H EXACHLOR0 - 1 , 3 - BUTAD I EN E  
H EXACH LORO ETHAN E 
N I TROBE N Z E N E  
P ENTACHLOROPHENOL  
PYRI D I N E  

2 , 4 , 5 - TR I CH LORO PH ENOL 

2 , 4 , 6 -T R I CHLOROPHENOL  

(X )  = I ND I ST I NG U I S HAB L E  I SOMERS 

1 8 7 9 - 002 
GWS - 1  

0 . 00 1  

0 . 03 4  

0 . 00 2  
<0 . 0 1 0  
<0 . 0 1 0  

<0 . 0 1 0  
<0 . 0 1 0  

<0 . 0 1 0  

<0 . 020  
<0 . 0 1 0  
<0 . 020 

<0 . 020  

( X )  

PROJECT # :  1 5 292 . 0 1 
DATE SAMP L ED : 1 0/24/90  

REGULATORY 
L I M ITS (MG/L) 

2 00 . 0  

2 00 . 0  
7 . 5  
0 . 13 
0 . 13 
0 . 5  
3 . 0 

2 . 0  

1 00 . 0  
5 . 0  

4 00 . 0  

2 . 0  

C LASS I F I CAT I ON : THE  REGULATORY L I MITS FOR SAM P L E  1879-002  WERE  NOT 
EXC EEDED  FOR THE PARAMET ERS ANALYZ ED . 

M ETHOD R E F E RENC E :  S W - 84 6 , " M ETHODS FOR CHEM I CAL ANALYS I S  O F  WATER  AND 
WAST ES " ,  MARCH , 1 984 . ( METAL ANALYSES ) 

MADISON 
ONE SC!El'-ICE COURT 

P.O. BOX 5385 
MADISON, WI 53705 

(608) 231 -4747 
FAX (603) 231 -4m 

M ETHOD 1 3 1 1 :  TOX I C ITY CHARACTE R I ST I C  LEACH I NG PROC EDURE (TCL P ) . F I NAL RU L E  
P UB L I SHED  B Y  TH E U S E PA I N  THE MARCH 29 , 1 990 FEDE RAL REG I STER . 

· �  C K ' D :-1W APP ' D :  
DATE I SSUED : tt..· \2..· 0 
PAG E � OF � 



- -- --------- ------------

MADISON 
ONE SCIENCE COURT 

P.O. BOX 5385 
MADISON, WI 53705 

(608) 231-4747 
FAX (6CS) 231-'lm 

TOXICITY CHARACTERISTIC  LEACHING PROCEDURE 

WI LAB C E RT I F I CATION I D# :  1 13 138300 

I 

P ROJECT : REFUSE H I DEAWAY 
. ' 

LOCAT I ON :  M I DDLETON , W I SCONS I N  

LAB NO . 
SAMPLE  DESCRI PTI O N  

2 , 4- D  
2 , 4 , 5-T P  { S I LV EX )  
2 , 4 , 5-T  

RESULTS ARE R EPORTED I N  MG/L . 

HERBICI DES 

1879-001 
GW4 - 1  

<0 . 1 0 
.<0 . 010  
<0 . 01 0  

PROJ ECT # :  1 5292 . 0 1 

DATE SAMPLED : 1 0/24/90 

CK ' D :s� APP ' D :  � 
DATE I SSUED·: rz.· �1.<dfo -

PAG E £  O F  & 



WARZYN 

MADISON 
O:-.'E SCIE.:'iCE COURT 

P.O. BOX 5385 
MADISON, WI 53705 

(6:l8) 231-4747 
FAX (603) 231-'lm 

TOX I C ITY CHARACTERIST I C  LEACHI NG PROCEDURE 

W I  LAB C E RT I F I CATI ON I D# : 1 1 3 1 3 8300  

P ROJ ECT : REFUS E H I DEAWAY 

LOCAT I ON :  M I DD L ETON , W I S CONS I N  

LAB NO . 
SAM P L E  D E S C R I PT I ON 

2 , 4 - D  
2 , 4 , 5 - T P  ( S I LV EX )  
2 , 4 , 5 -T 

R E S U LTS  ARE  R E PORTED I N  MG/ L . 

H ERB I C I DES 

1 87 9 - 002 
GWS - 1  

<0 . 1 0 
<0 . 0 1 0  
<0 . 0 1 0  

PROJ ECT # :  1 52 9 2 . 0 1  

DATE SAMPL E D : 1 0/24/90 

C K ' D :...JIW' APP ' D : � 
DATE I SSUED : rz.. \-f:Ao 
PAG E e; OF  1P 



PROJECT : 

LOCAT ION : 

LAB NO . 

TOXICITY CHARACTERIST I C  LEACHING PROCEDURE 
. METALS 

· 

W I  LAB C ERT I F ICATION ID# : 1 13 138300 

REFUSE H ID EAWAY PROJECT # :  1 5292 . 0 1  

M I DDLETON , WISCON S I N  DATE SAMPLED : 1 0/24/90 

1879 -001  . . 1879-002 REGU LATORY 

MADISO:'t 
0:-.C: SCIE..-.;cE COL'RT 

P.O. BOX 5385 
MADISON, Wl 53705 

(tcs) 231-4747 
FAX (6CS) 23I-4m 

SAMPLE DESC R I PTI ON t;W4- l  GW5 - 1  . L IM ITS (MG/l) 

PARAMETER (MG/L) 

ARSEN I C  0 . 006 0 . 025 5 . 0  
BARIUM 2 . 93 0 . 54 1 00 . 0  
CADMIUM <0 . 0 1  <0 . 0 1  1 . 0  
CHROMIUM , TOTAL <0 . 05 <0 . 05 5 . 0  
LEAD <0 . 1  <0 . 1  5 . 0  
MERCURY <0 . 0002 <0 . 0002 0 . 2  
S ELEN I UM <0 . 002 <0 . 002 1 . 0 
S I LV ER <0 . 01 <0 . 01 5 . 0  

C LASS I F I CATI O N : THE REGULATORY LIMITS FOR SAMPLE 1 87 9 - 0 0 1  AND 1879-002 WERE 
NOT EXCE EDED . 

M ETHOD REFERENCE : SW- 84 6 , 11 TEST METHODS FOR EVALUATING  SOL I D  WASTE .. , 
S E PTEMBE R ,  1986 . (METAL ANALYSES)  

M ETHOD 1 3 1 1 :  TOX I C ITY CHARACTERISTIC LEACH I NG PROCEDURE (TCLP ) . F I NAL RULE  
PUBL I SHED BY THE USEPA I N  THE MARCH 29 , 1 990  FEDERAL REG I STER . 

CK' D : :1wV A�� ' D :  f&­
DATE ISSUED . , , ! , 1· ;� ·  . 

r · 1 , :..; 



TOX I C ITY CHARACTERIST I C  LEACHING PROCEDURE · 

P EST I C IDES 
W I  LAB C E RT I F I CAT I ON I D# :  1 13 1 3 8300  

MADISON 
o;-."E SC!E,;-.;c;; COURT 

P.O. BOX 5385 
MADISON, WI 53705 

((£:8) 231-4747 
FAX ((£:8) 23 1 -4m 

P ROJ ECT : R E FU S E H I DEAWAY PROJ ECT # :  1 52 9 2 . 0 1  

LOCAT I ON :  M I DD LETON , W I SCONS I N  

LAB NO . 
SAM P L E  D ESCR I PT I ON 

PARAMETER (MG/L) 

CH LORDAN E 
ENDR I N  
H EPTACHLOR 

P , P 1 -METHOXYCHLOR  
TOXAPHEN E 
GAMMA - BH� ( L I NDAN E )  

1 87 9 - 001  
GW4 - l  

<0 . 00060 
< 0 . 00025 
<0 . 000 1 5  
<0 . 00 1 5  
<0 . 0050 
<0 . 000 1 5  

DATE SAM P L E D : 1 0/24/90 

1 87 9 - 00 2  
GW5 - l  

<0 . 00060  
< 0 . 00025  
<0 . 00 0 1 5  
< 0 . 00 1 5  
<0 . 00 5 0  
<0 . 00 1 5  

R EGULATORY 
L I M I TS (MG/L) 

0 . 03 
0 . 02 
0 . 008  
" 1 0 . 0  

0 . 5  
0 . 4 

C LASS I F I CAT I ON : T H E  REGULATORY L I MITS FOR SAMPLES  1 87 9 - 0 0 1  AND 1 87 9 - 00 2  WERE  
NOT EXC E ED ED FOR  THE  PARAMETERS ANALYZ ED . 

M ETHOD 1 3 1 1 :  TOX I C I TY CHARACT E R I ST I C  L EACH I NG PROC EDURE (TC L P ) . F I NAL RU L E  
P U B L I SHED  BY TH E U S E PA I N  T H E  MARCH 29 , 1 99 0  F E D E RAL REG I STER . 

C K  I D :  j\.o,U A P P  I 0 :  l?f----­

DAT E I SSUED : tt i : 1 ; � -=-



Appendix D 

Field Density Test Results and Moisture/Density Curves 



FIELD DENSITY TEST REPORT - NO. 1 
Warzyn Inc. , 1 Science Ct. , Madison,  Wl 53705 

PROJ ECT: 

Landfill G as & Leachate Extraction System 

Refuse Hideaway Landfill 

TO: WDNR-G EFI I ,  SW/3 

P.O.  Box 7921 

M adison, Wl 53707 

ATIN: Ms. Theresa A. Evanson 

..Joti N<>·: ·•····· , ,,. · · · · 1 s292 o3 · . 

'fesied?�y:.::: i: �. :: ;I:'BP.r=JJAL) : .:: 

TEST METHODS: Moisture-density relationship of soils based on MODIFIED proctor (ASTM D1 557). 

" M ETHOD" indicates: (N) Nuclear (ASTM D2922) or (S) Sand Cone (ASTM D1 556) 

.. · · . c,l> . ··· 

4/17/91 

Header Trench 
1 N 400316N, 21 22735E 1 2  Brown Lean CLAY, Little Sand 1 9.9 1 08.6 1 1 8  92 

2 N 400303N, 21 1 2676E 1 2  Brown Lean CLAY, Little Sand 19.6 1 07.1 1 1 8  91 

4/18/91 

3 N 400316N. 2 1 1 2735E 1 2  Brown Lean CLAY. Little Sand 1 5. 1  1 1 3.2 1 1 8  96 

4 N . 40029 1 N ,  21 1 2623E 1 2  Brown Lean CLAY, Little Sand 17.0 1 1 1 .4 1 1 8  94 

· s  N 400306N, 21 1 2691 E  2 0 Brown Lean CLAY, Little Sand 1 8.0 1 1 0.8 1 1 8  94 

6 N 40031 7N, 21 1 2740E 2 0 Brown Lean CLAY, Little Sand 17.0 1 1 2.8 1 1 8  96 

7 N 400287N, 2 1 1 2603E 2 0 Brown Lean CLAY, Little Sand 14.3 1 1 6.1 1 1 8  98 

8 N 400267N, 21 1 2515E 2 0 Brown Lean CLAY, Little Sand 1 1 .7 1 1 5.6 1 1 8  . sa 
9 N 400242N, 21 1 2392E 1 2  Brown Lean CLAY, Little Sand 17.3 1 08.6 1 1 8 92 

1 0  N 400224N, 21 1 2286E 12 Brown Lean CLAY, Little Sand 2 1 .4 1 06.4 1 1 8  90 

1 1  N 400227N, 21 1 2303E - 2 0 Brown Lean CLAY, Little Sand 17.1 1 1 0.8 1 1 8  94 

1 2  N 400237N, 2 1 1 2367E 2 0 Brown Lean CLAY, Little Sand 17.0 1 1 0.9 1 1 8  94 

1 3  N 400260N, 21 1 21 9 1 E  1 2  Brown Lean CLAY, Little Sand 1 6.2 1 1 1 . 9  1 1 8  95 
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: 
SPEC. 

COMP . 

.. . · ·.· ·..t. :: ·: 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

. 90 

90 

90 



·. 

14 N 

15 N 

16 N 

17 N 

18 N 

19 N 

20 N 

4/19/91 

21 N 

22 N 

23 N 

24 N 

4/22/91 

25 N 

26 N 

27 N 

28 N 

29 N 

30 N 

31 N 

32 N 

33 N 

34 N 

35 N 

36 N 

37 N 

38 N 

400250 N, 2 1 1 2 1 90 E  

400358 N, 2 1 1 2 1 99 E  

400363N, 2 1 1 2 1 99 E  

400509N, 2 1 1 2 1 8 1 E  

400604N, 2 1 1 2 1 49E 

400495N, 2 1 1 2 1 86E 

40056 1 N ,  2 1 1 2 1 63E 

400623N, 2 1 1 2200E 

400617N,  2 1 1 2259E 

400623N, 2 1 1 2205E 

40061 8 N ,  2 1 1 2249E 

40075 1 N ,  2 1 1 2307E 

400656N, 2 1 1 2342E 

40074 1 N ,  2 1 1 231 1 E  

400689N, 2 1 1 2330E 

400837N. 2 1 1 2320E 

40074 1 N .  2 1 1 231 1 E  

400935N, 2 1 1 2394E 

400833 N ,  2 1 1 23 1 7E 

400633N, 2 1 1 24 1 1 E  

400642N, 2 1 1 2490E 

400632N ,  2 1 1 2401 E  

400643N, 2 1 1 2500E 

400669 N, 2 1 1 2542E 

400669 N, 2 1 1 2542E 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

--------��-·--------

0 Brown Lean CLAY, Little Sand 

1 2  Brown Lean CLAY, Little Sand 

o B rown Lean CLAY, Little Sand 

1 2  B rown Lean CLAY, Little Sand 

12 Brown Lean CLAY, Little Sand 

0 Brown Lean CLAY, Little Sand 

0 Brown Lean CLAY. Little Sand 

1 2  Brown Lean CLAY, Little Sand 

1 2  Brown Lean CLAY, Little Sand 

0 Brown Lean CLAY, Little Sand 

0 Brown Lean C LAY, Little Sand 

1 2  Brown Lean CLAY, Little Sand,  

Trace G ravel 

12 Brown Lean CLAY, Little Sand, 

Trace Gravel 

0 Brown Lean CLAY, Little Sand,  

Trace Gravel 

0 Brown Lean CLAY, Little Sand,  

Trace Gravel 

12 Brown Lean CLAY, Little Sand,  

Trace Gravel 

12 Brown Lean CLAY, Little Sand, 

Trace Gravel 

0 Brown Lean CLAY, Little Sand, 

Trace Gravel 

0 Brown Lean CLAY, Little Sand, 

Trace Gravel 

1 2  Brown Lean CLAY, Little Sand, 

Trace Gravel 

1 2  Brown Lean CLAY, Little Sand,  

Trace Gravel 

o Brown Lean CLAY, Little Sand,  

Trace Gravel 

0 Brown Lean C LAY, Little Sand, 

Trace Gravel 

1 2  Brown Lean CLAY, Little Sand, 

Trace Gravel 

0 Brown Lean CLAY, Little Sand, 

Trace Gravel 

- -- - -· -- -----

1 6.9 

1 9.7 

20.6 

1 7.3 

1 5.6 

1 6.8 

1 9.0 

1 8 . 4  

1 6.0 

1 7.2 

· 1 7.2 

1 5.0 

1 6.7 

1 4.6 

1 5.7 

1 8 . 1  

1 5.5 

1 5.2 

1 6.5 

1 8.2 

1 3.8 

1 6.5 

1 8.3 

1 2.5 

1 3. 9  

1 1 2.4 

1 06.6 

1 07.1  

1 1 3.5 

1 1 6.4 

1 1 0.9 

1 07.3 

1 09.5 

1 08.9 

1 06.3 

1 09 . 1  

1 1 4.7 

1 1 3.1 

1 1 3.9 

1 1 2.3 

1 1 2.0 

1 1 4.5 

1 1 3.2 

1 1 1 . 1  

1 1 1 .2 

1 1 5.7 

1 1 3.3 

1 1 1 .3 

1 1 7.0 

1 1 6.3 

1 1 8 

1 1 8 

1 1 8 

1 1 8 

1 1 8  

1 1 8  

1 1 8 

1 1 8  

1 1 8 

1 1 8  

1 1 8 

1 23 

1 23 

1 23 

1 23 

1 23 

1 23 

1 23 

1 23 

1 23 

1 23 

1 23 

1 23 

1 23 

1 23 

95 

90 

91 

96 

99 

94 

91 

93 

92 

90 

92 

93 

92 

93 

9 1  

91 

93 

92 

90 

90 

94 

92 

91 

95 

95 

Pag 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 
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4/25/91 

39 N 400471 N, 2 1 1 2265E 1 2  Brown L,ean CLAY, Uttle Sand, 15.0 1 17.7 1 23 96 90 

Trace Gravel 

40 N 400495N, 2 1 1 2309E 1 2  Brown Lean CLAY, Uttle Sand, 1 5.1 ' 1 1 6.0 ' 123 94 90 

Trace Gravel 

41 N 400461N,  2 1 1 2247E 2 0 Brown Lean CLAY, Uttle Sand, 1 3.7 1 1 7.2 123 . 95 90 

Trace Gravel 

42 N 400499N, 2 1 1 2317E 2 0 Brown Lean CLAY, Little Sand, 14.9 1 1 6.3 123 95 90 

Trace Gravel 

43 N 400519N, 21 1 2372E 1 2  Brown Lean CLAY, Little Sand, 1 6.1 1 1 4.6 123 93 90 

Trace Gravel 

44 N 400523N, 2 1 1 2472E 1 2  Brown Lean CLAY, Uttle Sand, 1 3.9 1 17.6 123 96 90 

Trace Gravel 

45 N 400519N, 2 1 1 2382E · 2  0 Brown Lean CLAY, Little Sand, 1 6.6 . 1 1 1 .3 1�3 91 90 

Trace Gravel 

46 N 400522N, 2 1 1 2452E 2 .o Brown Lean qLAY, Uttle Sand, 1 6.4 1 1 1 .9 1 23 91 90 

Trace Gravel 

47 N 400532N, 2 1 1 2592E 1 2  Brown Lean CLAY, Little Sand, 1 3.7 1 1 7.7 123 96 90 

Trace Gravel 

48 N 400532N, 221 2592E 2 0 Brown Lean CLAY, Little Sand, 1 4.2 1 1 6.9 123 95 90 

Trace Gravel 

4/26/91 

49 N 40054 1 N, 2 1 1 2692E 1 2  Brown Lean CLAY, Little Sand, 1 3.9 1 1 2.3 123 90 90 

Trace Gravel 

50 N 40054 1 N ,  21 12692E 2 0 Brown Le�n CLAY, Little Sand, 1 4.8 1 1 0.9 123 90 90 

I 

Trace Gravel 

51 N 400618N, 2 1 1 2580E 1 2  Brown Lean CLAY, Little Sand, 1 5.1 1 1 4.9 1 23 94 90 

Trace Gravel 

52 N 400577N, 2 1 12672E 1 2  Brown Lean CLAY, Little Sand, 1 3.3 1 1 7.5 123 96 90 

Trace Gravel 

53 N 40063 1 N ,  2 1 1 2588E 2 0 Brown Lean CLAY, Uttle Sand, 1 5.2 1 1 8.1 123 96 90 

Trace Gravel 

54 N 400572N, 21 1 268 1 E  2 . 0  Brown Lean CLAY, Little Sand, 14.7 1 1 8.6 123 97 90 

Trace Gravel 

55 N 400520N, 2 1 1 2726E . 1 2  .Brown Lean CLAY, Little Sand, 1 4.5 1 1 1 .7 123 91 90 

Trace Gravel 

56 N 400525N, 2 1 1 2726E 2 0 Brown Lean CLAY, Little Sand, 1 5.4 1 1 1 .9 1 23 9 1  90 
' 

Trace Gravel 

6/12/91 

Spoils Pit 
57 N 400425N, 2 1 1 21 1 1  E 1 2  Brown Lean CLAY, Little Sand 1 1 .2 1 1 2.7 1 1 8  96 90 

58 N 400427N, 2 1 1 2 1 39E 2 0 Brown Lean CLAY, Little Sand 1 6.3 1 1 0.8 1 1 8  94 90 

59 N 400378N, 2 1 1 2 1 45E 1 2  Brown Lean CLAY, Little Sand 12.4 1 1 3.6 1 1 8  96 90 

60 N 400365N, 21 1 21 17E • 2 0 Brown Lean CLAY, Little Sand 1 6.1 1 1 0.9 1 1 8  94 90 



Remarks: 

Test 1 through 56 were performed in com pacted clay material used to backfi l l  header 

pipe trenches in the l andfi l l  cover. Tests 57 through 60 were performed 

in com pacted clay cover material placed over the refuse spoils disposal area. " Distance 

below fill surface" refers to the depth of the test below the surface of the compacted clay. 

The resu lts indicate the specified compaction of 90% or greater was obtained. 

This report confirms results given to Terra at the job site on the given test dates. 

Page 4 
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Clay Cover Permeability Test Results 



J o b  No . 1 �·2'?12 
Date : O �c / 1 4 / 9 1  

I 
F---A L·L I· t-..a G  !-·B I=: P: D F" !--=. F.: �"'i E A B  I L I T V  T E S T  
Warzyn Inc . ,  l Sci�nc� Cour t ,  Mad ison , �! 5371 1  Phone :  (60S} 231-b955 or 231-47�7 

REFUSE H I DE AWAY 
M I DDLETON , W I S CONSI N 

FDT 26 , L I FT 1 @ 400656N/ 2 1 12342E 

� IL DESCF: I PT I ON Li ttl e Gravel 

I I MPLE D I AMETEF: ( e m )  �AMPLE AREA , A ( c m2 } 

IUMPL� LENGTH , L ( e m )  W� I STURE CONTENT , �·: . �Y . DENS I T Y ( l b / e u  f t )  

1 

..,.. �' 

6 
7 
8 
9 

( CL� } 

7 . 4  
Jf 2 . 6 

I N I T I AL 
2 0 . 8  
1 8 . 9  

1 04 . 3  

. 
· F I Nr.;L 

20 . 8  
1 9 . 8  

1 04 . 3 

COEFF I C I ENT OF 
PEF:t·1EAB IL I TY. k ( e m / sill_ 

3 .  7E-C>8 
1 . 8E-08 
1 . 4 E -08 
1 . 1 E -08 
1 . 2E.....:os 
9 . 0E-09 
8 . 1 E-09 
7 . 2E-09. 
7 .  2E--(>9 

AVERt;GE COEFF I C I ENT OF PEF:t·1EAB I L I T Y = 7 . �.E-09 e m / sE·e 
( B a sed on r u n  n u m b e r s  7 t h rough 1 9 )  

2 . 3al hi) 
�MUL�: � = ----- logH• -- 1 Where a = cr.os�.-sed i on a !  area of �.tand�·ipe,  · . 

At h1 t = t i11:e ior r.atH l e:rE"l tu f a l l  f ro!il initial  height , h<>, to final hei9ht , h1 

, ( A l l  ottcer · tE"r�s are defined above· ) 

:nn.nn::s : ( a )  Thi� penr:e.:i1bi l i t·,. tE-s.t "VJ2-S r.: ... =:rfonned en a rel ativel·i undiE=.tur-te.i 3-ineh 

d i ameter Shel by tube sampl e .  

, :� 
� DATE • �f-, fq l 1-lECI<ED BY·: 

' . 

APPF:O\lED BY : DATE = Jl/rt::L'LJ 



F A L L I N G H E A D  P E R M = � B I L I T V T E S T  
War�yn Inc . ,  1 Sc i enc e CGurt 1  Madi son , W I  ��7 J f Phone :  { 608 } 231-6955 cr 23! -4747 
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SAt'"IF'LE ( a )  

SO I L  DESCR I PT I O N 

S A M P L E  D I A M E T E R  ( e m )  

SAMPLE AREA , A ( c m2 ) 

SAMPL E  L E NG T H , L ( c m )  
MO I STURE CONTENT , %  
D R Y  DENS I T Y ( l b / c u  f t )  

R E F U S E  H I DEAWAY 
M I DDL ETON , W I S CONS I N  

FOT 3 1 , L I FT 2 400935N/ Z l Z Z394E 

B r own L e a n  C L AY , S o m e  S a n d , T r a c e  G r a v e l 

( c:t_ ) 

_., .-l _.· .. t L  . o  

HE T i f::.L 
1 S' . �r 
1 8 . 3  

1 C>8 . 2 

F r r·.J::::.L 
1 S' . �· 

1 0:3 . 2  

RUN PERMFAB I L I T Y . k C c m / �e c l 

1 4 .  fJE --(}fJ 
2 3 .  4 E -(t8 

4 2 . 1 E -08 

c. 2 .  2E-(}�3 
i 2 . (t E - (}�3 
8 1 .  9E-;:)8 

AVERAGE COEFF I C I E N T  OF PERME A B I L I T Y = 2 . 0E-08 c m 1 s ec 

( B a s ed on r u n  n u m b e r s  7 t h r o u o h  9 )  

FORMULA:  k = - - - - - l o g J o  - - , Where a = c ross -sec t ional  ar�3  cf s t andpi p � ,  

( A l l other ter�s are  defined above)  

FC .. UI1-.DTE�3 : 

d i aiileter S h e l by t u b e  s ampl e .  

·CHECKE D BY : AF'F'f::� s.J\/ E D  B\/ : 

� . ' 
. :  .. -'-lr-1c t-: 

I 



• • 
' 

l 

Appendix G 

System Integrity Test Data . 



.... . :. ... 

March L:L:1 l :J (j' 

TERRA ENG I NE ER I NG & CON STRUCT I ON CORP . 

. J OB NO =--�3.-�.�-=--· --­

TESTE�$ NAME : \'\\ \Y\e � \ rn o"\e.. . 

P i pe L i ne Test Forms 

l ocat i on :  ( B l dg . to B l dg . , Str uct .  t o  Struct . , M . H .  to .M. H . , Sta . to Sta, . Etc. ) 

t:.�\\�c._ '-o.s o.:nc\. '"'"G\c.\o-\e.. �x\�� �\\a-s>. sys\<:.Jr.; 

. . 3 
De�cr l pt l on :  (Mater i a l  and L i ne Usage, Ex : PVC-San i tary , 0 1 -Water, Etc. ) 

6 '' \-\\Y? [, · ffie.\b,g=n ch \ eca c\.-g� �\�,"�S 
. 

Type of Test� Hy drostat l c, I n f i l trat i on, Exf l l tr at l o n ,  Oth e r )  

�\bs �s\ . 

Test Pressure Per Spec. . 2.? . � Ga l /Day, Etc. ) 

= =/ 
Test Res U l ts :  ( F i l l  I n  App l ·l cab l e  Sect i on )  

HYQROSTAT I C  I NF I LTRAT I ON/EXF ILTRATION ' ill 
Start Pres s .  _:);::..L__ GAL/DAY __ _ GAL/HR._-:..·-·-· __ 

End Pres s .  � 
T i me I 

Comments :�/ Fa l l  { C i rc l e One ) 

Tester { Contractor Re p . ) :  \s\*-� �\"sp.Q'S"o;.. 
Eng I neer/Ow ner { Re p . ) :  

.r .. �·-·Oate Test Perf orme d :  

· DeAN R'. FRa= 
f1 A v  G , I 'l<=t I . ; 



l l  N K LAT E R  C O R PO RAT I O N  

CUSTOM COMBUSTION E N G I N EERING 

W a r z y n  E n g i n e e r i n g ,  I n c .  
P . O .  B o x 5 3 8 5  
M a d i s o n , W I  5 3 7 0 5  

A T T E N T I O N : J A N  K U C H E R  

R E : R E F U S E  H I D E A W A Y  L A N D F I L L  
T O W N  O F  M I D D L E T O N , W I  
P R O J E C T  N O . 9 1 S W  4 3 5 

D e a r  M r . K u c h e r , 

J u l y 2 4 , 1 9 9 1 

T h i s  l e t t e r  i s  t o  c e r t i fy t h a t  t h e  g r o u n d  f l a r e s u p p l i e d b y  
L i n k l a t e r  C o r p o r a t i o n / C u s t o m  C o m b u s t i o n  E n g i n e e r i n g ,  
M o d e l  N o .  G F - 3 0 0 0 - S P , S e r i a l N o .  G F - 1 0 0 3 , h a s  b e e n  i n s t a l l e d 
b y  T e r r a  E n g i n e e r i n g  & C o n s t r u c t i o n  C o r p o r a t i o n . 

T h e  e l e c t r i c a l  a n d  m e c h a n i c a l  i n s t a l l a t i o n i s  c o m p l e t e  a s  
r e q u i r e d . A l l f u n c t i o n s  h a v e  b e e n  t e s t e d , a n d  t h e  f l a r e  i s  
f u l l y  o p e r a t i o n a l  a s  r e q u i r e d . 

� � 
D a t e  Z-:Z'I- 9/ C e r t i f i e d  b y : U;./� 

J W G / m d 

dj o h n  \L G: i n n  
M a n a g e r ,  T e c h n i c a l  S e r v i c e 
L i n k l a t e r  C o r p o r a t i o n /  
C u s t o m  C o m b u s t i o n  E n g i n e e r i n g 

c c : T e r r a  E n g i n e e r i n g ( J o h n  K a r s t e n )  

7 4 7 1  ANACO N DA AV E. , GARDEN G ROVE, CA L I FO R N I A  9264 1 

PHONE:  (7 1 4) 89 1 -2 1 5 1 • T E L EX 298605 L I N K  U R  • FAX: ( 7 1 4) 8 9 1 -4 1 48 



Appendix H 

Drawings ·  

Dl - Gas and Leachate Extraction System Layout 
D2 -· Soil Test Locations 
D3 - Extraction .Well Details 
D4 - Piping Details 
DS - Piping Details 
D6 - Blower Station Details 
D7 - Flare Station Details 
DS - Leachate Load out Facility and Entrance Gate Details 
D9 - Electrical System Layout 
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Photographs 
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Photograph No. 1: 

Photograph No. 2: 

Installing well pipe 
into borehole GW13. 
(Looking north) 

[ mad-602-43g] 

Excavating refuse from borehole GW13 with bucket auger. 
(Looking north). 



Photograph No. 3 :  Placing 1 ft bentonite seal at bottom of  borehole. 

Photograph No. 4: Hydrating well seals with water. 

[ mad-602-43g] 



Photograph No. 5 :  

Fusing gas header pipe 
and installing wellhead 
at well GW5. (Looking west) 

Photograph No. 6: Bedding gas 
header and leachate header 
pipe in sand at well GW9. 
(Looking northwest) 



I Photograph No. 7: 

Installing driplegs 
DL3 and DlA. 

Photograph No. 8:  BackfiJling 
driplegs DL3 and DlA. 
(Looking east) 



Photograph No. 9: Wellhead installed at well GW4. (Looking west) 

Photograph No. 10: Installing ground flare on slab. (Looking east) 

[mad-602-43g] 




