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Introduction 

The purpose of this report is to document closure of the Onalaska Municipal Landfill cap 
reconstruction. The existing cap was reconstructed to comply with NR 504 of the 
Wisconsin Administrative Code in accordance with the Record of Decision (ROD) for 
this site. CH2M HILL was the prime contractor to the U.S. Environmental Protection 
Agency (EPA) for cap design and construction. Construction activities began in May 
1993 and were completed in the summer of 1994. A final site inspection was conducted 
on November 21, 1994. 

This report describes cap reconstruction activities and end-of-construction conditions; it is 
intended to satisfy the reporting requirements found in NR 516.07 of the Wisconsin 
Administrative Code. The closure documentation required by NR 516.07, including 
engineering plans, photographs, and soil analytical test results, is contained in the 
appendixes to this report. 

Background 

The Onalaska Municipal Landfill is located in Onalaska Township, a rural area near La 
Crosse, Wisconsin. It occupies a former gravel pit covering about 11 acres. The Town 
of Onalaska owned the site and was licensed to operate a municipal landfill there from 
1969 until the Wisconsin Department of Natural Resources (WDNR) ordered its closure 
in 1980. About 7 acres of the landfill were used for open-pit disposal of a mixture of 
municipal, commercial, and industrial wastes. A disposal area for liquid industrial wastes 
was also designated. Open burning of waste solvents occurred randomly at the landfill 
until 1971, when the WDNR prohibited all open burning. 

In the spring of 1978, the WDNR issued an order to the township to submit an in-field 
conditions report for the landfill because the landfill did not meet Wisconsin solid waste 
codes. In April 1978, downgradient groundwater contamination was detected. On 
October 19, 1978, Warzyn Engineering submitted a plan of operation for phased 
abandonment of the landfill. The final order for closing the landfill was issued in 
September 1980; the closure proceeded in phases and the cap was placed in July 1982. 

On May 2, 1983, an EPA Potential Hazardous Waste Site inspection report was 
submitted. In September 1984, the Onalaska Landfill was placed on the National Priority 
List with:a hazard ranking of 42.97. 

The remedial investigation (RI) was conducted during 1989. The results of the 
investigation are presented in the RI Report (October 1989). The feasibility study (FS) 
presented remedial alternatives based on risk to human health and the environment. The 
FS Report was completed in December 1989. 
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Selected Remedial Action 

The ROD was signed by the EPA on August 14, 1990. The selection of the remedial 
action (RA) for the site is documented in the ROD. As part of the RA, the ROD 
required that the landfill cap be reconstructed to comply with NR 504.07. The ROD also 
specified a groundwater extraction and treatment system, soil venting, and groundwater 
monitoring. Those activities are not covered in this document. 

Construction Documents 

CH2M HILL prepared the following documents as part of the remedial design (RD): 

Subcontract Documents for Landfill Cap Remedial Action Onalaska Township, Wisconsin, 
Volume I of II: Specifications and Drawings (June 1993), provides technical construction 
requirements for the soil cover, landfill gas collection system, and fence. 

Subcontract Documents for the Landfill Cap Remedial Action Onalaska Township, 
Wisconsin, Volume II of II: Reports (June 1993), provides selected geoenvironmental 
data from previous investigations. 

Addendum No. 1 to the Subcontract Documents for the Landfill Cap Remedial Action 
Onalaska Township, Wisconsin (July 1, 1992), contains changes, additions, and deletions 
to the subcontract documents for the landfill cap RA dated June 1992. 

Addendum No. 2 to the Subcontract Documents for the Landfill Cap Remedial Action 
Onalaska Township, Wisconsin (October 26, 1992), contains changes, additions, and 
deletions to the subcontract documents for the landfill cap RA dated June 1992. 

Addendum No. 3 to the Subcontract Documents for the Landfill Cap Remedial Action 
Onalaska Township, Wisconsin (November 13, 1992), contains changes, additions, and 
deletions to the subcontract documents for the landfill cap RA dated June 1992. 

Construction Quality Assurance Plan-Landfill Cap Remedial Action for the Onalaska 
Municipal Landfill Site (June 1992), presents the approach for implementing requirements 
of the contract documents and for monitoring construction quality control (QC). 

Prime Contractor, Subcontractor, and Sub-subcontractors 

CH2M HILL acted as the prime contractor for the Onalaska cap reconstruction and 
performed the work under EPA Contract No. 68-WS-0040. CH2M HILL received EPA 
consent to award Subcontract No. 31 to Roy F. Weston (Weston) on January 26, 1993. 
Weston hired sub-subcontractors to assist in the performance of the subcontract work. 
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The prime contractor, subcontractor, and sub-subcontractors performing work at the site 
are identified as follows. 

Prime Contractor: 

CH2M HILL 
411 East Wisconsin Avenue, Suite 1600 
Milwaukee, Wisconsin 53202 
(414) 272-2426 

Cap Construction Subcontractors: 

Roy F. Weston, Inc. 
Three Hawthorn Parkway, Suite 400 
Vernon Hills, Illinois 60061-1450 

CH2M HILL Quality Assurance Testing 
Twin City Testing Corporation 
2710 Commerce Street 
La Crosse, Wisconsin 54603 

Trucking Services Sub-subcontractors: 

Midwest Trucking 
Route 2, Box 3 
Bloomer, Wisconsin 54724 

Surveying Services Sub-subcontractors: 

Enviroscience 
6474 City West Parkway 
Eden Prairie, Minnesota 55344 

Geotechnical Services (Drilling & QC Testing) Sub-subcontractors: 

Braun Intertec Engineering, Inc. 
510 Fisherman's Road 
La Crosse, Wisconsin 54603 

Fencing Sub-subcontractors: 

Moe Fencing 
P.O. Box 536 
Holmen, Wisconsin 54636-0536 
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Installation of Precast Endwall Sub-subcontractors: 

R.J. Sullivan 
225 North 3rd Street, Suite 200 
La Crosse, Wisconsin 54602 

Earth Moving Sub-subcontractors 

James Thieding Construction, Inc. 
250 Main Street 
Loganville, Wisconsin 53943 

Construction Management and Record Keeping 

CH2M HILL provided full-time construction management and inspection for each phase 
of construction. Construction management personnel were responsible for administering 
the construction contract in the field and observing and documenting construction 
activities. Construction management personnel maintained records of construction 
activities in field books; photographic records of each phase of construction were also 
maintained. Field books and photographs are currently maintained with project files in 
CH2M HILL's Milwaukee office or archive repository. 

During cap construction, various other records were also maintained including the daily 
construction diary, correspondence, phone records, memorandums, transmittals, progress 
reports, contract clarifications, contract modifications, payment requests, and analytical 
and field test results. These are also maintained with the project files in CH2M HILL's 
Milwaukee office or archive repository. 

Cap Construction 

The majoi:ity of the Onalaska Municipal Landfill cap reconstruction occurred between 
May 17 and November 29, 1993. Some reseeding and regrading occurred in the spring 
of 1994. Cap reconstruction included constructing a multilayer cap over the existing soil 
cap, a passive landfill gas venting system, and a site perimeter fence; and revegetating 
the new cap. Unless otherwise noted, construction was performed in general accordance 
with the applicable specifications in the subcontract documents or as shown on the 
approved construction drawings. 

Figure 1 illustrates a typical cap cross section. The cap sub grade consists of: 

• Grading layer 
• Type II geotextile 
• 6-inch working surface 
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• Minimum of 2 feet of clay 
• 12-inch sand drainage layer 
• Type I geotextile 
• 2 feet of cover soil 
• 6 inches of topsoil 

A clay test pad was constructed and tested to assess clay layer construction methods. 
Cap construction activities are presented in the following section. 

Mobilization 

Weston mobilized and demobilized equipment and personnel to the site in stages. The 
general mobilization by CH2M HILL and Weston began the week of May 17, 1993. The 
following equipment was mobilized to the site over the course of the project: 

• One personnel decontamination trailer 
• Two office trailers (for CH2M ~LL and Weston) 
• Three water storage tanks 
• One Fabco D5C Cat dozer 
• Two Cat D8H dozers 
• Two Cat 627B scrapers 
• One Ford F800 truck-mounted drill rig 
• One Hyster C850B vibratory roller 
• One Cat 416 loader/backhoe 
• One Cat 320L backhoe 
• One Trojan 1900 front-end loader 
• One Hyster V13 roller 
• One Cat 413 scraper 
• One Cat 966C front-end loader 
• One Hyster C852B sheepsfoot roller 
• One Cat RR250 rotovator 
• One. Hamm 2310SD smooth-drum roller 
• One Case 1150E dozer 
• One Cat 950 front-end loader 
• Thirteen miscellaneous Mack, Ford, and other 18CY dump trucks 
• One Vermer 1220 wood chipper 
• One 1,000-gallon GMC 7000 water truck 
• One Case 1840 Uniloader and mechanical broom 

The personnel decontamination and field trailers were staged at the southeast comer of 
the site. Personnel entering or leaving the exclusion zone passed through the 
decontamination area. Vehicles that came in contact with contaminated soil were 
decontaminated at the decon pad before leaving the exclusion zone. 
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Clearing, Grubbing, Stripping, and Demolition 

The site was cleared between May 29 and June 4, 1993. The Cat DSC and D8H dozers 
and the Cat 627B scraper were used for grading, clearing, and scraping. No deviations 
from specifications were noted. Vegetative debris generated during site clearing was 
disposed of offsite. 

Before grading began, the topsoil on the existing cap was stripped and stockpiled for 
future use. The topsoil stockpile was located on the northeast comer of the site and on 
adjacent portions of the Sportsman's Club area. 

General Earthwork Construction Method 

The landfill was not proofrolled to detect soft or loose zones. A number of precipitation 
events occurred at the beginning of cap construction. The rain created muddy conditions 
and heavy equipment sank to its axles. Proofrolling the site was not pursued because 
individual soft zones were not evident. The equipment getting stuck in the mud indicated 
a condition across the site which could not reasonably be repaired by excavation and 
filling. 

Subgrade compaction was checked in the field using a Troxler Model 3401 nuclear 
density gauge. At least one test was performed for every 5,000 cubic yards of material 
placed. Compaction requirements were generally achieved after the material was spread 
and tracked using the dozers. If soil densities appeared to be decreasing or if they did 
not meet the specified requirements, the contractor was notified and the questionable area 
reworked. 

Elevations were checked routinely by the subcontractor during construction. A laser 
survey beacon system using elevation target markers was located in areas of work. When 
specified elevations were achieved, the beacon system signalled the operators. Surveys 
were performed to confirm subgrade elevations. Contour maps of the various layers of 
the cap, stamped by a certified surveyor, are in Appendix A. 

Precipitation during construction sometimes raised the moisture content too high. 
Materials were backdragged and leveled to allow them to dry before being placed. 

Rough Grading 

Rough grading of the existing cap (including portions of waste) and construction of the 
access road and decontamination pad took place between May 17 and July 28, 1993. 

Rough grading consisted of cutting and filling the existing cap to achieve a 4 to 5 percent 
slope. In areas where grading layer material was added, the material was transported to 
the site in dump trucks. Trucks were routed so that they operated on imported fill; thus, 
decontamination of individual trucks was not required. Imported material was spread 
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using the Cat D5C and D8H dozers and the Trojan 1900 front-end loader. The Hyster 
C850B vibratory roller was used to compact the grading layer. After one thick lift or 
two to three thinner lifts were placed, the area was rolled using the vibratory roller. 

The landfill gas collection system, including the interceptor trench, collection trenches, 
and vents was installed during the rough-grading work and before the working surface 
was placed. Geotextile placement, pipe installation, and backfilling was completed 
following trench excavation. Soil excavated from the trench was stockpiled. After 
trenching was completed, the stockpile was pushed toward the center of the cap and 
blended with the existing cap material. The Cat 320L backhoe was used for trenching. 
The Trojan 1900 front-end loader was used to backfill the trenches with imported 
granular earthfill. A clay trench cap was placed on the collector trenches, compacted by 
the Hyster C850B vibratory roller, and covered with Type II geotextile. The interceptor 
trenches were covered with Type I geotextile. 

Rough grade and interceptor and collection trench construction were generally conducted 
under Level D (Occupational Safety and Health Act [OSHA] CFR 1910.120) conditions. 
In some instances during the excavation and placement of the interceptor pipe, waste was 
exposed. In those instances, personnel operated under Level B (OSHA CFR 1910.120) 
conditions. The waste excavated from the trench was stockpiled and ultimately spread 
over the central area of the landfill prior to cap construction. In areas where excavation 
below the existing grade was necessary during grading (e.g., during gas interceptor 
trench construction), the subcontractor upgraded his crew to Level C (OSHA CFR 
1910.120) conditions. Intrusive grading was performed using the Cat D5C dozer. 
During intrusive activities, the subcontractor constantly monitored the breathing zone for 
volatile emissions and the lower explosive limit. Although waste materials were 
encountered, no volatile emission or explosive limits above background were detected. 

Type II Geotextile Layer and Working Surface 

The Type II geotextile and working surface were placed between July 19 and 28, 1993. 
About 12,300 tons of working surface material were imported. 

The geotextile and strip drains were placed first. The Cat 320 backhoe and Cat D5C 
dozer were used to haul and place the geotextile. The geotextile was unrolled in a 
north-to-south alignment, anchored to the subgrade by securing pins and washers, and 
covered immediately with earthfill. The earthfill was transported to the site in dump 
trucks, spread using the Trojan 1900 front-end loader and Cat D5C dozer, and tracked 
into place by the dozer. After the material-was placed in 6-inch maximum loose lifts, the 
earthfill was compacted using the Hyster C850B vibratory roller. 

Landfill Gas Monitoring Wells 

Construction of the landfill gas monitoring wells took place on July 28 and July 29, 
1993. The wells were drilled by Braun Intertec Engineering using the Ford F800 truck-
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mounted drill rig. Piping was installed and the gravel, sand, bentonite layers, and caps 
were placed. Concrete was placed around the monitoring wells later, after the subgrade 
was complete. 

The location of landfill gas monitoring wells LG 1, LG2, and LG3 was changed before 
construction began. The overall performance of the landfill gas monitoring system is not 
expected to change (Construction Modification Request No. 2). 

Clay Test Pad 

Construction of two clay test pads took place between August 2 and August 14, 1993. 
The purpose of the test pads was to investigate construction equipment, materials, and 
procedures for clay barrier placement. The objective was to produce a dense and 
homogeneous layer of clay with a hydraulic conductivity at or below 1 x 10-7 cm/sec, as 
required by NR 504. 

Before pad construction began, clay materials were tested to determine if they met 
specifications. The materials were evaluated based on the test results including sieve 
analysis, Atterberg Limits, and Modified Proctor compaction and hydraulic conductivity. 
An acceptable material was selected and further tested using the test pads. 

Dimensions of the two test pads were 100 by 100 feet and about 1 foot deep. The first 
test pad was constructed using a clay that was close to the optimum moisture content. 
The clay was placed in 6-inch-maximum loose lifts and compacted to 90 percent relative 
compaction using the towed sheepsfoot roller (roller feet were set at 6 inches high). The 
final surface was flattened using the Hamm 23 lOSD smooth-drum roller. The second test 
pad was divided in half. Half the pad was constructed in the same manner as the first 
pad, except the moisture content of the clay was 1 percent wetter than optimum. The 
other half of the test pad was constructed by placing the clay in 1-foot loose lifts. After 
the clay was placed, it was compacted using the towed sheepsfoot roller. The final 
surface was sealed using the Hamm 2310SD smooth-drum roller. 

Three Shelby tube samples were collected. One was collected from the first test pad and 
each half of the second test pad and tested to evaluate the permeability of the clay as 
placed. Results of the permeability testing indicated permeabilities of the test pad ranged 
from 1.1 x 10-8 to 6.6 x 10-8 cm/sec, demonstrating that proposed materials and 
methods would meet NR 504 requirements. Based on the results, clay layer construction 
proceeded following test pad materials methods. The moisture content of the placed clay 
was not to fall outside the range used in test pad construction, and 90 percent relative 
compaction had to be maintained. Moisture content and dry density were measured 
regularly during construction. Compaction test results that deviated from the 
specifications were checked by performing a permeability test on a Shelby tube sample 
from the area in question. 
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Actual construction of the clay layer varied slightly from the test pad methods. First, 
there was no rotovator available to blend the clay before compaction during test pad 
construction while a rotovator was used during cap construction. Use of the rotovator 
during cap construction is expected to have decreased the size of clods and macropores, 
and thereby decreased clay permeability. The second variation was that two sheepsfoot 
rollers were used in construction of the clay layer, instead of the one sheepsfoot roller 
used to construct the test pad. The additional sheepsfoot roller was a heavier piece of 
equipment and was expected to result in a higher compaction effort and a less permeable 
clay layer. 

Clay Layer 

Construction of the clay layer took place between August 2 and September 11, 1993. 
About 45,500 tons of material were brought onsite for clay layer construction. The clay 
was brought onsite in dump trucks and either placed directly or stockpiled onsite before it 
was spread. 

The clay was placed beginning on the east side of the landfill and proceeded west in the 
shape of a horseshoe. Clay in the horseshoe center was placed last. Clay was dumped at 
the edges of the fill and pushed into place in 6-inch loose lifts using the Cat D5C and 
Case 1150E dozers. The Cat RR250 rotovator blended the clay and the towed sheepsfoot 
roller compacted the clay. The Hyster C852B sheepsfoot roller (roller feet were set at 
8 inches high) was used for final compaction. The Hamm 23 lOSD smooth-drum roller 
sealed the surface after final compaction. The clay was placed and covered almost 
immediately, thereby reducing the potential for clay desiccation and cracking. 

Plan views of the clay layer's final grades for each 1-foot-thickness are shown in 
Appendix A. 

Sand Drainage Layer 

The sand drainage layer was placed between August 23 and September 11, 1993. 
Material for the sand layer was excavated from the borrow pit at the Sportsman's Club 
property and brought onsite in dump trucks. About 25,300 tons of sand were placed. 

Initial testing of the borrow source indicated that it did not meet specifications. After 
consultation with the WDNR and U.S. EPA, it was decided that the source would be 
accepted (see CMR No. 4). 

The sand was spread into 8-inch loose lifts using the Cat D5C and Case 1150E dozers 
and the Cat 950 front-end loader. The sand was compacted using the Hamm 2310SD 
smooth-drum roller. Drains in the sand layer were installed during construction of the 
sand layer. The sand layer was covered with a Type I geotextile following drain 
placement. 
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Cover Soil and Topsoil Layers 

Cover soil and topsoil were imported and placed over the site between September 20 and 
November 1, 1993. About 41,570 tons of cover soil and an unspecified amount of 
topsoil were placed. 

Cover soil was hauled to the site from a farm near the site on County Road Z in dump 
trucks. Topsoil was imported from two sources because of its limited availability in the 
area. Topsoil was hauled from the County Road Z farm and one commercial borrow pit. 
It was also available from the stockpile onsite. Topsoil was brought onsite and blended 
before it was placed to achieve specifications. The cover and topsoil layers were leveled, 
graded, and tracked into place in 8-inch loose lifts using the Cat 950 front-end loader and 
the Cat D5C and Case 1150E dozers. 

Topsoil outside of specifications was accepted for construction of the topsoil layer. 
Construction Modification Request No. 7 discusses why this topsoil was accepted. 

Landfill drains, precast headwalls, and concrete flush mounts for the extraction system 
vent pipes were installed after placement of the topsoil layer. 

A plan view of the final grades is contained in Appendix A. 

Seeding 

The cap surface topsoil was fertilized and seeded during the week ending November 12, 
1993. A soil sample was submitted to Dairyland Laboratories in Arcadia, Wisconsin, 
and tested to determine fertilizer requirements. Fertilizer was applied in the proportions 
recommended by the soil testing laboratory. Fertilizer addition recommendations by an 
agricultural laboratory served as the basis for fertilizer quantities. 

In-place seed proportions and quantities were confirmed based on visual inspection of 
seed placed into distribution hoppers. The WDNR was allowed to add wild prairie grass 
seed to the hoppers to enhance indigenous species growth. The site was then disked and 
covered with straw mulch. 

Seeding the cap followed subcontract specifications with one exception: dormant seed 
and native seed were used instead of Seed Mix No. 20 or annual rye grass (Contract 
Modification Request No. 5). 

Fence Installation 

Fence construction was not started before Weston began demobilization in November of 
1993. The split-rail fence was constructed in April and May of 1994 along the northern 
and southern property lines: The site signs were placed at the same time the fence was 
constructed. 



The fence alignment was selected to provide stable posts outside the limits of the landfill. 
Fence post holes were excavated using 6-inch power augers and enlarged as necessary 
using a manual, po~t-:-hole digger. Most of the concrete for the fence posts was brought 
to the site in a ready-mix truck. 

RA Waste Disposal 

Items including disposable personal protective equipment (Tyvek suits, gloves, and glove 
liners), waste generated during personnel and equipment decontamination, a decon pad, 
and drummed solid and liquid wastes generated during RD were placed on top of the 
existing cap and covered by the new cap. 

Demobilization 

Equipment was demobilized from the site gradually, as pieces were no longer required. 
Primary equipment, supplies, and trailers were removed by November 29, 1993. The 
decontamination pad was removed in August, 1994 and disposed of at the Minnesota 
Industrial Containment Facility (landfill) in Rosemount, Minnesota. 

Contract Modifications 

Modifications to the subcontract were required to perform work in addition to the scope 
of the original subcontract or to address deviations from the subcontract documents. 
Seven separate Contract Modification Requests (CMRs), numbered 1 through 7, and one 
field order were initiated. CMR Nos. 1, 2, 4, 5, and 7 resulted in a change in the way 
the cap was constructed. These are discussed in the following sections. All CMRs are 
included as Appendix B. 

CMRNo. 1 

This modification directed the subcontractor to test the physical characteristics of a 
borrow source from adjacent property (i.e., Sportsman's Club property). Initial sampling 
indicated earthfill from the Sportsman's Club borrow pit had greater percentages of fine
grained materials and, therefore, a lower permeability than specified. Subsequent testing 
showed the earthfill to be within specifications (see ''Constant Head Permeability'' 
section of Appendix C). 

CMR No. 2 

This modification required a change in the location of landfill gas monitoring wells LG 1, 
LG2, and LG3. Primarily for the sake of convenience, the well locations were moved 
before construction began. Mr. Hubley, owner of the property adjacent to several well 
locations, contended that the initially proposed locations were on his property and not 
within the limits of the parcel to be transferred to the township. This was confirmed by 
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the EPA. In order to keep the gas wells within the confines of the appropriate property, 
the well locations were moved. The overall performance of the landfill gas extraction 
system is not expected to change. The final locations of the landfill gas monitoring wells 
are shown on the site plans contained in Appendix A. 

(CMR No. 3 was not related to cap construction). 

CMR No. 4 

This modification required that the sand drainage layer material be obtained from the 
borrow pit on the Sportsman's Club property. Discussions among the WDNR, 
CH2M HILL, and Weston determined use of this source material would be acceptable if 
the permeability was at least 104 cm/sec for all samples and that the log average for all 
permeabilities was at least 10-3 cm/sec. In addition, no more than 3 percent of the total 
weight of material should pass through a No. 200 sieve. Based on initial sampling, it 
was thought that this material would have lower in-place permeability than specified in 
the subcontract documents. Results of testing during excavation determined that the 
excavated material closely approximated specifications for permeability (see ''Constant 
Head Permeability'' section of Appendix C). 

CMR No. 5 

This modification required the use of seed that was not listed in the specifications. 
Instead of Seed Mix No. 20 or annual rye grass seed, dormant and native seeds were 
used to reseed the cap. The request was accepted to accommodate local groups (WDNR 
and Scout Troop) that wanted native seed used, and to allow seeding before Weston 
began demobilizing in the fall of 1993. This change was made with the stipulation that if 
seeding is unsatisfactory, Weston will reseed the landfill cap at Weston's cost. 

(CMR No. 6 was not related to cap construction.) 

CMR No. 7 

This modification required the use of earthfill for the topsoil layer that did not meet 
specifications. The material proposed was accepted because it was deemed to be 
representative of productive soils from the region. Amendments to the soil were 
employed to make it an acceptable quality. 

Analysis and Discussion of Soil Testing 

Construction QC testing at the Onalaska Municipal Landfill was designed to verify that 
the materials used in construction met specifications and that the methods of construction 
were acceptable. Weston conducted QC sampling on a regular basis. CH2M HILL 
collected quality assurance (QA) samples at a fraction of the frequency of Weston's QC 
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samples to observe and verify Weston's sampling and construction activities. Results of 
QC testing by WESTON (Braun) are presented in Appendix C. Results of QC testing by 
CH2M HILL (Twin City) are presented in Appendix D. 

The QC testing schedule is contained in the first volume of the subcontract documents, 
Section 01400, Table 1. The QA testing schedule is contained in the Construction 
Quality Assurance Plan (June 1992).· Soil testing results and vendor-provided data on 
Type I and II geotextile properties to demonstrate they met specifications are contained in 
Appendixes C through F. 

Soil Analyses During Construction 

In accordance. with NR 516, analyses of the clay layer, sand layer, cover layer, and 
topsoil were conducted. The tests conducted for each layer are as follows: 

Clay Layer 

• Dry Density 
• Moisture Content 
• Atterberg Limits 
• Grain Size-Sieve Analysis 
• Hydraulic Conductivity 
• Moisture Density Curve 

Sand Layer 

• Grain Size-Sieve Analysis 
• Hydraulic Conductivity 

Cover Layer 

• Grain Size-Sieve Analysis 
• Hydraulic Conductivity 

Topsoil Layer 

• pH, K, N, P 
• USDA Classification 

Testing Frequency 

The frequency of QC and QA testing is listed in Table 1. 
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Design Criteria 

Table 1 also summarizes the design criterion and the overall test results for the materials 
used in subgrade construction. 

The design criteria for the testing placement of the subgrade materials are based on 
strength requirements, the test pad materials and methods, and requirements of NR 504. 
Test results were evaluated based on the following pass/fail criteria: 

• Moisture content is acceptable if between optimum moisture content and 
3 percent wet of optimum 

• Dry density is acceptable if greater than ·90 percent relative compaction 

• Permeability test results are acceptable if less than 10-7 cm/sec 

Results 

Test results are summarized in Table 1. Test data are presented in Appendix.es C, D, E, 
and F. 

The majority of the soil testing results for cap materials are presented in Appendix C. 
The following prefixes were used for the various soil materials: 

CL Clay source samples (CL-1 through CL-3 are source samples) 
TC Trench clay and clay layer (TC-1 through TC-9 = clay layer; 

TC-10 through TC-15 = trench clay) 
SL Sand layer 
TW Thinwall (Shelby Tube) samples of clay layer 
BC Base course 
TS Cover soil 

Locations of in-place testing of clay are shown on Figure 1 of Appendix C. Samples 
identified with the CT prefix are locations of in-place density tests conducted by Braun. 
results of these tests are presented in the section ''Compaction Tests'' in Appendix. C. 
Sample locations identified with the VT prefix are locations of in-place density tests 
conducted by Twin City Testing and are presented in Appendix. D. 

Discussion 

Geotechnical tests performed before and during construction show that the soil materials 
used in this cap will perform as required. More discussion regarding each layer is 
presented below. 
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Table 1 
Soil Testing Summary 

--------1 Clay As-placed Dry density Every 100 ft/lift 90%RC 
NRS16.05(1) Moisture content Every 100 ft/lift -------

Atterberg limits 1/acre/ft thick 20% <LL<55%;10<PI<30 
Grain size 1/acre/ft thick 100% < l ";80% <#4;70% <#200 
Moisture content 1/acre/ft thick -------
Dry density 1/acre/ft thick 90%RC 
Hydraulic conductivity 1/3 acres/ft thick h:10-7 cm/sec 

As-received Moisture-density curve Every 5,000 cy -------
Atterberg limits Every 5,000 cy 20%<LL<55%;10<PI<30 
Grain size Every 5,000 cy 100% < l ";80% <#4;70% <#200 

Sand As-received Grain size Every 1,000 cy 2%<#200 
NRS 16.05(2) Hydraulic conductivity Every 2,500 cy > lxl0-2 cm/sec 

Cover As-received Grain size Every 1,000 cy Classification = loam 
NRS16.05(4) 

Topsoil As-received pH,K,N,P 2 total -------
NRS16.0S(S) USDA Classification 2 total Representative of productive 

soils in the area 

(1) Not all samples passed, but material was accepted due to the WDNR/EPA preference for the Sportsman's Club borrow source. 

(2) Specifications per subcontract documents, developed from NRS16 and NR 504.07. 

Passed Compaction 

Performed Compaction 
Accepted Thinwall Tests 

Passed Thinwall Tests 
Performed Thinwall Tests 

Passed Compaction 
Passed Thinwall Tests 

Performed Proctor (TC) 
Accepted Atterberg Limits 

Passed Hydrometer 

Passed Gradations 
Accepted (1) Const. Head K 

Accepted Hydrometer 

Performed Topsoil Tests 
Accepted Classification 



Clay La,yer 

The clay material used in this cap comes from an offsite borrow source. It is a slightly 
more plastic clay than the specifications required. The Unified Classification System 
designates it as a medium to high plasticity clay (CH). The liquid limit (LL) of this 
material ranges from 43 to 79 percent water, with the average being 59 percent 
(4 percent higher than specified). The plasticity index (Pl) of this soil ranged from 27 to 
56 percent water with an average of 39 percent (9 percent higher than specified). More 
than 50 percent by weight passed the number 200 sieve on the samples that were tested. 
The minimum amount passing the number 200 sieve is 25 percent. The specification 
called for the hydraulic conductivity to be less than 1 x 10-7 cm/sec. All tests provided 
hydraulic conductivity that is equal or lower than the specification. 

This material was accepted for use in the clay cap even though it was more plastic than 
specified. It was accepted because the contractor demonstrated that it could be placed in 
a manner that produced a homogeneous, dense layer with a hydraulic conductivity that 
was 1 x 10-7 cm/sec or lower. 

Sand Drainage La,yer 

Material used in the sand drainage layer came from a borrow pit created on the property 
of the Sportsman Club, adjacent to the landfill. It is generally classified as a poorly 
graded sand, ranging in size from medium to fine, with some silt. 

This material varies in its characteristics depending upon location but generally meets the 
specifications. The sample initially removed for borrow pit certification showed a 
hydraulic conductivity that was less than the minimum allowed value of 1 x 10-2 cm/sec. 
However, a reevaluation of the cap performance with a lower hydraulic conductivity in 
the sand drainage layer showed that this material would be acceptable considering the 
benefits of using material located so close to the landfill. 

As the borrow pit was excavated and the material used in the cap, it was found to have a 
higher hydraulic conductivity than the initial tests had indicated. The tests performed 
during construction show that the hydraulic conductivity of the sand drainage layer is 
very close to the specified value. As a result the sand drainage layer is expected to 
generally perform as designed. 

Cover La,yer 

Material used in the cover layer is classified as silty sand or sandy silt (SM or mL) in the 
Unified Classification System. The cover layer serves to support the vegetative cover by 
holding moisture for the root zone, and it serves to protect the clay layer from damage by 
frost. The specification for cover layer calls for a loam soil. This material meets that 
classification. The material also meets the performance needs. 
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Topsoil 

Topsoil in place at the site is representative of topsoil materials in the area. It consists of 
silty sand and sandy silt. However, the material being used does not come from a topsoil 
source, it is earthfill, with little or no organic material. Amendments added to the 
material have improved the fertility of this material and have made it acceptable to 
support vegetative growth. Amendments were added as recommended, and the vegetation 
has taken hold to produce an acceptable stand of healthy grass. 

Site Inspection 

On November 18, 1993, work assignment manager (W AM), Kevin Adler, site manager 
(SM) Steve Keith/CH2M HILL, and WDNR representative Edward Brick, toured the site 
to view the finished landfill cap construction during the final site inspection. At that 
time, the landfill cap work was complete excluding fencing and·vent caps. The fencing 
and vent cap work was completed in the spring of 1994. 

On December 22, 1993, the contractor was issued a notice of substantial completion 
stating that, with the exception of the grass establishment, fence, signs, and trees, all 
elements of the project were constructed in accordance with and had met the intent of the 
contract documents. The notice also stated that the requirements of the grass 
specifications were not met and required that the site be maintained until sufficient 
vegetation is established. 

A final inspection was held at the site on November 21, 1994. Present for the inspection 
were Kevin Adler/U.S. EPA, Paul Kozol/WDNR, and Steve Keith/CH2M HILL. No 
significant issues were identified other than that of the plantings west of the capped area. 

Cover Inspections 

Cover inspections will be performed quarterly, concurrent with groundwater sampling 
events. During each inspection, damaged areas will be identified and their locations will 
be recorded on a site plan. During inspection, attention will be directed to areas that: 

• Are washed out or are otherwise subjected to erosion damage 
• Have settled 
• Contain vegetation appearing sparse or distressed 

Inspection r~sults, including the site plan, written descriptions, and actions that have been 
taken or are to be taken, will be presented to the EPA with the next scheduled quarterly 
progress report. 

MKE1001S5S6. WPS 
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PROJECT: 

t:w1n c1t:Y t:est:1nQ 
corporat1on 

2710 COMMERCE STREET 
LA CROSSE, WI 54603 

PHONE 608/781-5330 

REPORT OF: MECHANICAL ANALYSIS 

LANDFILL CAP WORK 
ONALASKA, WISCONSIN CATE: JULY 29, 1993 

REPORTEO TO: 

CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

SCOPE OF WORK: The scope of our work was limited to performing 
mechanical analysis of the submitted sample in 
accordance with ASTM:C136. 

SAMPLE NUMBER: 1 

SAMPLE DESCRIPTION: Sand, coarse grained, brown (SP) 

SOURCE OF MATERIAL: 

MECHANICAL ANALYSIS: 

Passing 1 1/2" 
1" 
3/4" 
1/2" 
3/8" 
#4 
#10 
#40 
#100 
#200 

REMARKS: 

Sportsmen's Club Property 

100 
95 
93 
87 
81 
64 
44 

9 
3.58 
2.72 

The above sample was submitted by CH2M Hill 
mitted to our laboratory on July 28, 1993. 
project gradation specifications. 

PROJECT SPECIFICATIONS: 

100 
90-100 
20-70 
0-20 
0-2 

(Don Olson) and was sub
The.sample does not meet 

truL ~: l~ 
\ro~~rn~\lli 

~- ~~J_q:) 

AUG 3 !i993 
AD A MUTUAL PROT■ CTION YO CL.ll!NT ■• THE PU■I..IC ANO DURtll!L.VIIII. ALL REPORTB ARe. IIUBMITTl!D All THG CONFIDENTIAL PAOPl!RTY OF CLll!NTB, ANO AUTHOnl

ZATION FDA PUBLICATION OF ■TATl!ME.NT■, CONCLUBIONII 01:1 l!>CTnACTB FAD,_1 OR Rl!OAROINQ DUCI RB PORTO IB R•lll!AV&O Pl!NOIND OUR WRITT•N 1',PPAOVAL. 



·•1-. Engineers 

- Planners 
l e;'.:M J:QII Economists 

- Scientists 

GLO65614.CM.CM. 

July 15, 1993 

Transmittal No. P-031 

Mr. Michael T. Riley 
Roy F. Weston, Inc. 
W8560 County Road Z 
Onalaska, WI 54650 

Subject: Subcontract No. 31 
Onalaska Landfill Cap 
Landfill Gas Monitoring Wells, Relocation 

Dear Mr. Riley, 

Attached please find a copy of Contract Drawing Sheet 7 amended to show the 
relocation of Landfill Gas Monitoring Wells LGl, 2 and 3. We have staked the 
locations in the field. We assume that the relocations will not cause any change in 
cost to the work. Please inform us before starting the work if this is not the case. 

In an umelated matter, note that the present elevations of the landfill gas interceptor at 
nodes IT2 and IT3 will be acceptable. We may later request that the caps at these 
locations be switched. Until then, assume that the capping will be as shown in the 
Drawings. 

Thank you for your assistance in these matters. 

J. Olson, P .E. 
ction Manager 

File No. CAP .C6320-2 

Steve Keith/GLO Copy: 
GLO Files \ {,.) 0 A..,.,,,j 

1)<" ~J 

Bill Hubbard/GLO 
i..&fJ Field Files ..... I I),"""'' 1 

CH2M HILL Milwaukee Office 310 West Wisconsin Avenue. Suite 700 tJ ltJ.272.2426 
P.O. Box 2090 Milwaukee. Wisconsin 5320 I 20o0 f-ox "It! 272 4408 



MEMO 

To: Bill Hubbard/GLD 

From: Don Olson/ONAL ~ 

Date: 26 July 1993 

Subj: Onalaska Landfill Remediation - CAP 

File: CAP.C6320-3 

Copy: Steve Keith/GLO Files ~--~ 

I talked to Dave Woyick:i of Trempealeau Electric Coop late last week about the cost 
to relocate the temporary power at the landfill. He said the cost to relocate one pole 
at today's prices with today's rules would be about $400.00. However, the prices 
quoted to CH2M Hill and Weston earlier were lower due to some rule changes. He 
would charge us at those rates, not the new rates. 

The cost to relocate the 800 feet of single phase power had been pegged at $675 (plus 
tax) based on three poles relocated to the Hubley property line. In actuality, if the 
relocation had only involved a single pole, the cost would have been in the range of 
33% of the full proposal, -in other words, $225.00 plus tax. Under Weston's plan 
they would move only one pole. The one on Hubley's property could., according to 
Woyick:i, stay in place and have some of the cap fill material placed around it. The 
next existing pole to the south ( on the edge of the landfill itself) would require 
relocation. The next pole to the south could remain in place and not be in the way of 
Weston's work. 

Weston seems willing to accept the $225.00 (plus tax) as a deduct from the Contract 
Amount. This could be included in the GWT Pad Acceleration and Temp Power 
Installation mod. They are very eager· to get this thing done and paid for. Let me 
know if you need other information. Will you send mod to Weston in Chicago for 
execution? 



.. _._ Engineers 

Planners 
c~:M/:1111 Economists 

- Scientists 

GLO65614.CM.CM. 

17 August 1993 

Transmittal No. P-040 

Mr. Michael T. Riley 
Roy F. Weston, Inc. 
W8650 County Road Z 
Onalaska, WI 54650 

Subject: Subcontract No. 31 
Onalaska Landfill Cap 
Use of Sportsmen's Club Property for Sand Drainage Layer 

Dear Mr. Riley, 

You have shown an interest and willingness to use the material beneath the 
Sportsmen's Club Property (east of the landfill site) for the Sand Drainage Layer. 
Samples taken from the property indicate that it does not meet all the specified 
requirements, but that it is likely permeable enough for the purposes of the project. 
You have indicated that you would be able to use the material. We hereby accept the 
material for that use. Note that during installation the permeability of test samples 
must be shown to be at least 5.0 x 10 -4 cm/sec for all samples and that the log 
average of all permeabilities must be at least 1:0 x 10 -3 cm/sec. In addition, no 
more than 3% of the total weight of all samples should pass a No. 200 sieve. Should 
sampling during sand installation consistently show failure to meet these criteria, we 
reserve the right to call for the use of off-site material which complies with the 
Specifications. 

Should these criteria be acceptable to you, you may proceed to investigate the 
availability of the property. We anticipate that all aspects of the use of the property 
and the sand will be obtained at no extra cost to us or to the EPA or State of 
Wisconsin. 

We are available to discuss this letter and your intentions at your convenience. 

CH2M HILL Milwaukee Offic~ 310 West Wisconsin Avenue. Suite 700 414.272.2426 
P.O. Box 209G Milwaukee. Wisconsin 53201-2090 Fax 414.272.4408 



Letter of 17 August 1993 
Subcontract No. 31 
Onalaska Landfill Cap 
Sportsmen's Club Sand 

Page 2 

SincTt-
ald J. Olson, P.E. 
truction Manager 

Copy: Bill Hubbard/GLO 
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Planners 
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17 September 1993 

Transmittal No. P-045 

Mr. Michael T. Riley 
Roy F. Weston, Inc. 
W8650 County Road Z 
Onalaska, WI 54650 

Subject: Subcontract No. 31 
Onalaska Landfill Cap 
Sportsmen's Club Property; Sand Drainage Layer 

Dear Mr. Riley, 

In response to your letters dated 26 and 31 August 1993 and 10 September 1993 on 
the referenced issue, we understand that the situation was resolved as follows. The 
requirement in your agreement with the 15 Sportsmen's Club to fill the void to 
original grade has been withdrawn. The responsibility for that work has been 
accepted by WDNR. WDNR will fill the void either with dredge material or 
imported material. 

You will take the sand needed for the drainage layer and deposit it on the cap. This 
material will be compacted as specified. You will take the required number of 
~mples of sand necessary for testing. There will be no extra cost under Subcontract 
No. 31. Please inform me if these are not the facts pertaining to this situation. 

s·ncerely, 

.X l ~ _.:;,..,,_ <s),...,__ 
nald J._ Olson, P.E. 

onstruction Manager 

File No. 

Copy: 

CH2M Hill 

CAP .C6320-04 

Steve Keith/GLO 
GLO Files 

Milwaukee Office 

Bill Hubbard/GLO 
Field Files 

310 Wes~ Wisconsin Avenue. Suite 700 414.272.2426 
P.O. Box2090Milwoukee. Wisconsin53201-2090 Fax414.272.4408 



Mr. Don Olson 
CH2M Hill 
W8650 CTH Z 
Onalaska, Wisconsin 54650 

Roy F. Weston, Inc. 
Suite 400 
3 Hawthorn Parkway 

® Vernon Hills. Illinois 60061-1450 
708-918-4000 • Fax 708-918-4055 

Re: Onalaska Landfill Cap Remediation 
Change Order for Material Quantity Below Contract 

Dear Mr. Olson: 

22 December 1993 

According to Article 14.1 (a) of the Subcontract documents for the above referenced project, 
Roy F. Weston, Inc. (WESTON@) is notifying you of significant change in cover soil material 
quantities encountered during contract execution. The table below presents the deviation 
from contract for this material. 

Specified As-Placed 
Material Description Volume Volume Deviation 

(tons) (tons) (%) 

I Cover Soil I 63,000 I 41,571.64 I (34) , . 

WESTON believes renegotiation of the unit price for cover soil is-forthcoming. A letter, 
which includes WESTON's revised unit price for material and corresponding cost 
documentation, will follow shortly. 

If you have any questions regarding this matter please contact me or Mike Riley at (708) 
918-4000. 

C:1-101\PUBUC\CIU)\ 12514.LTI 

fd~ CA-P C ,12.-0 --(le, 

c: c. S-k-<. 'k-:._-k,._ t .e_ Lil JI -t. _ 
•3, I\ 1-k~l,.,. .. cl\ 

Very truly yours, 

ROY F. WESTON, INC. 

Matthew -T. Crain 
Project Manager 
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GEOTECHNICAL TESTING SERVICES 

Landfill Cap Remedial Action 

Onalaska Municipal Landfill 

Onalaska Township, Wisconsin 

Project BNDX-93-037 A 



BRAUNSM 
INTERTEC 

November 22, 1993 

Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60061 

Dear Mr. Crain: 

lraun lntertec Corporation 
520 Fisherman's Road 
la Crosse, Wisconsin 54603-1215 
608-781-72n Fax: 781-7279 

Engineers and Scientists Serving 
the Built and Natural Environments'· 

Project BNDX-93-037 A 

Re: Geotechnical Testing Services for the Landfill Cap Remedial Action at the Onalaska 
Municipal Landfill Site in Onalaska Township, Wisconsin 

Attached are copies of field and laboratory tests completed for the above-referenced project. 
For your convenience, we are providing you with three bound copies for your use. 

It has been ·a pleasure being of service to you on this project. If you have any questions or 
need additional information, please call Mr. Paul Nelson at (608) 781-7277. 

Sincer~ly, / 

~41(4,-
Paul T. Nelson 
Senior Project Engineer 

Enclosures 

cc: Braun Intenec 
Rochester 

ptn:dc 



BRAUNSM 
INTERTEC 

January 7, 1994 

Mr. A. Steven Hausler, Jr. 
Roy F. Weston, Inc. 
Three Hawthorn Parkway - Suite 400 
Vernon Hills, IL 60061 

Dear Mr. Hausler: 

lraun lntertac: Corporation 
520 Fisherman's Raad · 
La Crosse, Wisconsin 54603-1215 
608-781-7277 Fax: 781-7279 

Engineers and Scientists Serving 
tire Bui/I and Natural Environments' 

Project BNDX-93-037 A 

Re: Onalaska Landfill Cap Remediation Geotechnical Testing Final Repons 

In response to your inquiry on missing data items, I have information on the following items: 

• Nuclear density test data for clay layer on September 13, 1993, and nuclear density 
test data for sand layer on September 22, 1993, have been located and mailed to you. 

• With regard to moisture density relationships for sand samples SL-1 through 6, 12, 
14, 16, 17 and 19 through 21, here are the reasons for not performing the test: 

Sand samples 1 through 6 were presented for gradation only. Sand samples 12, 14, 
16, 17 and 19 through 21 were not tested because sand samples before and after these 
numbers were similar in results and would be unnecessary duplications. 

• Gradation data for sand samples SL-4, 9, 10 and 15 were not tested for the same 
reasons stated above-to avoid unnecessary duplication as adjacent sand sample tests 
would be the same. 

I hope these explanations resolve the question of missing data. If you have any questions, 
please call me at (608) 781-7277. 

Sincerely, 

~~· ~-=--.;'~ 
Thomas LoBianco 
Laboratory Supervisor 



ATTERBERG LIMITS 

MKE10015S08. WPS/9 



60 

50 

""' ~ 40 ..., 
>< 
l&I 
0 z 
H 30 
► ... 
g 
en 
~ 20 

CL 
~ 

~ 

y 
~~ 

/ 
/ -* / / 

(3 

/e 
MHor OH 

10 
0 I':'\ / 

CL-ML C2SJ6/ MLor OL 
igv 

10 20 30 40 50 60 70 80 

LIQUID LIMIT (LL> 

LEGEND: LL PL PI • CL-1 43 27 16 
IZI CL-2 47 28 19 
A CL-3 49 30 19 

* TC-1 36 22 14 
0 TC-10 28 21 8 
0 TC-11 21 18 3 
0 TC-12 23 15 8 
6 TC-13 24 19 5 
® TC-14 23 17 6 
EB TC-15 22 18 4 
□ TC-3 40 21 20 
8 TC-4 57 33 24 

" TC-5 44 19 25 

* TC-6 57 19 38 
(3 TC-7 52 18 34 
■ TC-8 58 17 41· 
♦ TC-9 45 19 26 

BRAUN PROJECT NO: BNDX-93-037A 

Onalaska Municipal Landfill Site - Onalaska, WI 

ATTERBERG LIMITS' RESULTS 

Braun lntertec La Crosse, WI 

✓ 
~ 

,. 

90 100 110 

November 1993 

FIGUREl 



\ . 

CONSTANT HEAD PERMEABILITY 

MKE10015508. WPS/10 



CONSTANT HEAD PERMEABILITY 
(ASTM D2434) 

Project No: BNDX-93-037 A Date: 8/05/93 
Boring No: n/a Technician: tbt 
Sample No: SL-01 
Depth (ft.): n/a 
Classification: SP, Poorly graded sand, fine to medium grained, brown 
Std / Mod Proctor: n/a 

Diameter Sample, D 4.00 in 
Length of Sample, I 4.36 in 
Area Of Sample, A 81.1 cm2 
Maximum Densitv 111.5 pcf 
Optimum Moisture 13.5 % 
Distance Between Manometers, L 11.1 cm 
Volume of Samele. V 897.8 cm3 

MOISTURE: 
Before After 

Tare Number 55 ·48n 
Weight of wet soil + Tare ca> 1949.60 2197.90 
Weight of dry soil + Tare Cal 1899.10 1899.10 
Weight of Tare Cal 369.70 369.70 
Weight of dry soil Cal 1529.40 1529.40 
Moisture Content(%) 3.3% 19.5% 

106.4 
95.4% 

TEST DATA· 

Trial# Time (t) Head (h) Discharge Temperature Temperature Coefficient of 
Seconds cm (Q) (T) Correction Permeability 

(CC) (c) (R) k=QLR 
tAh 
(cm/secl 

1 57 178.5 52.00 17.6 1.0634 7.4E-04 
2 61 178.5 55.00 17.6 1.0634 7.3E-04 
3 55 178.5 51.00 17.6 1.0634 7.5E-04 
4 56 178.5 50.00 17.6 1.0634 7.2E-04 

Average 7.4E-04 

fnn\123:chp-2 Geotechnical Lab Manager 



CONSTANT HEAD PERMEABILITY 
(ASTM D2434) 

Project No: BNDX-93-037 A Date: 8/05/93 
Boring No: n/a Technician: tbt 
Sample No: SL-02 
Depth (ft.): n/a 
Classification: SP, Poorly graded sand, fine to medium grained, brown 

. Std / Mod Proctor: n/a 

Diameter Sample, D 4.00 in 
Length of Sample, I 4.36 in 
Area Of Sample, A 81.1 cm2 
Maximum Densitv 111.5 pcf 
Optimum Moisture 13.5 % 
Distance Between Manometers, L 11.1 cm 
Volume of Samole. V 897.8 cm3 

MOISTURE: 
Before After 

Tare Number 55 48n 
Weight of wet soil + Tare (al 1922.52 2088.50 
Weight of dry soil + Tare (al 1885.96 1811.60 
Weight of Tare (a1 369.70 369.70 
Weight of dry soil [al 1516.26 1441.90 
Moisture Content 1 %) 2.4% 19.2% 

10 .5 
94.6% 

TEST DATA: 

Trial# Time (t) Head (h) Discharge Temperature Temperature Coefficient of 
Seconds cm (Q) (T) Correction Permeability 

(CC) (c) (R) k=QLR 
tAh 
(cm/secl 

1 16 178.5 241.00 17.6 1.0634 1.2E-02 
2 16 178.5 245.00 17.6 1.0634 1.2E-02 
3 16 178.5 241.00 17.6 1.0634 1.2E-02 
4 14 178.5 231.00 17.6 1.0634 1.3E-02 

Average 1.2E-02 

fim\123:chp-2 Geotechnical Lab Manager 
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CONSTANT HEAD PERMEABILITY 
(ASTM D2434) 

Project No: BNDX-93-037 A Date: 8/10/93 
Boring No: n/a Technician: tbt 
Sample No: SL-04 
Depth (ft.): n/a 
Classification: SP, Poorly graded sand, fine to medium grained, brown 
Std/ Mod Proctor: n/a 

Diameter Sample, D 4.00 in 
Length of Sample, I 4.36 in 
Area Of Sample, A 81.1 cm2 
Maximum Density 111.5 pcf 
Optimum Moisture 13.5 % 
Distance Between Manometers, L 11.1 cm 
Volume of Samele. V 897.8 cm3 

MOISTURE: 
Before After 

Tare Number 55 48n 
Weight of wet soil + Tare Cal 1949.60 2157.40 
Weight of dry soil+ Tare Cal 1878.30 1878.30 
Weight of Tare Cal 369.70 369.70 
Weiaht of dry soil Cal 1508.60 1508.60 
Moisture Content C%) 4.7% 18.5% 

104.9 
94.1% 

TEST DATA· 

Trial# Time (t) Head (h) Discharge Temperature Temperature Coefficient of 
Seconds cm (Q) (T) Correction Permeability 

(CC) (c) (R) k=QLR 
tAh 
(cm/ser.\ 

1 10 178.5 231.00 15.1 1.1247 1.9E-02 
2 12 178.5 248.00 15.2 1.1223 1.8E-02 
3 11 178.5 238.00 15.1 1.1247 1.8E-02 
4 11 178.5 228.00 15.1 1.1247 1.8E-02 

Average 1.8E-02 

frm\123:chp-2 Geotechnical Lab Manager 
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CONSTANT HEAD PERMEABILITY 
(ASTM D2434) 

Project No: BNDX-93-037A Date: 9/27/93 
Boring No: n/a Technician: dvk 
Sample No: SL-05 
Depth (ft.): n/a 
Classification: SP, Poorly graded sand, fine to medium grained, brown 
Std / Mod Proctor: n/a 

Diameter Sample, D 4.00 in 
Length of Sam0le, I 4.35 in 
Area Of Sam0le, A 81.1 cm2 
Maximum- Density 111.5 pcf 
00timum Moisture 13.5 % 
Distance Between Manometers, L 11.1 cm 
Volume of Samole. V 895.8 cm3 

MOISTURE: 
Before After 

Tare Number 55 · 48n 
Weight of wet soil + Tare (al 1949.60 2197.90 
Weight of dry soil+ Tare (al 1899.10 1899.10 
Weight of Tare Cal 369.70 369.70 
Weight of dry soil Cal 1529.40 1529.40 
Moisture Content(%) 3.3% 19.5% 

TEST DATA: 

Trial# Time (t) Head (h) Discharge Temperature Temperature Coefficient of 
Seconds cm (Q) (T) Correction Permeability 

(CC) (c) (R) k=QLR 
tAh 
•-,.:--cl 

1 19 178.5 238.00 14.6 1.1811 1.1E-02 
2 19 178.5 242.00 14.6 1.1370 1.1E-02 
3 19 178.5 234.00 14.6 1.1370 1.1E-02 
4 19 178.5 236.00 14.6 1.1370 1.1E-02 

Average 1.1E-02 

fim\123:~2 Geotechnical Lab Manager 



-. \ . 

CONSTANT HEAD PERMEABILITY 
(ASTM 02434) 

Project No: BNDX-93-037A Date: 9/27/93 
Boring No: n/a Technician: dvk 
Sample No: SL-06 
Depth (ft.): n/a 
Classification: SP, Poorly graded sand, fine to medium grained, brown 
Std / Mod Proctor: n/a 

Diameter Sample, D 4.00 in 
Length of Sample, I 4.35 in 
Area Of Sample, A 81.1 cm2 
Maximum Density 111.5 pcf 
Ootimum Moisture 13.5 % 
Distance Between Manometers, L 11.1 cm 
Volume of Samele V 895.8 cm3 

MOISTURE· . 
Before After 

Tare Number 55 48n 
Weight of wet soil + Tare (a) 1949.60 2197.90 
Weight of dry soil + Tare (a) 1899.10 1899.10 
Weight of Tare Cal 369.70 369.70 
Weight of dry soil (a) 1529.40 1529.40 
Moisture Content(%) 3.3% 19.5% 

TEST DATA: 

Trial# Time (t) Head (h) Discharge Temperature Temperature Coefficient of 
Seconds cm- (Q) (T) Correction Permeability 

(CC) (c) (R) k=QLR 
tAh 
lcm/secl 

1 14 178.5 234.00 14.6 1.1811 1.5E-02 
2 14 178.5 239.00 14.6 1.1370 1.4E-02 
3 14 178.5 244.00 14.6 1.1370 1.5E-02 
4 15 178.5 236.00 14.6 1.1370 1.4E-02 

Average 1.5E-02 

fim\123~2 Geotechnical Lab Manager 



CONSTANT HEAD PERMEABILITY 
(ASTM D2434) 

Project No: BNDX-93-037 A Date: 
Boring No: n/a Technician: 
Sample No: SL-16 
Depth (ft.): n/a 
Classification: SP, Poorly graded sand, fine to medium grained, brown 
Std / Mod Prodor: n/a 

Diameter Sample, D 4.00 
Length of Sample, I 4.35 
Area Of Sample, A 81.1 
Maximum Density 111.5 
Optimum Moisture 13.5 
Distance Between Manometers, L 11.1 
Volume of Samole V 895.8 

MOISTURE: 
Before 

Tare Number 55 
Weiaht of wet soil + Tare (al 2020.90 
Weiaht of dry soil + Tare (al · 1986.20 
Weiaht of Tare (al 421.90 
Weiaht of dry soil ral 1564.30 
Moisture Content 1 %) 2.2% 

c.f. 
action 

TEST DATA· . 

Trial# Time (t) Head (h) Discharge Temperature Temperature 
Seconds cm (Q) (T) Correction 

(CC) (c) (R) 

1 37 178.5 240.00 12.8 1.1811 
2 . 37 178.5 236.00 12.8 1.1811 
3 37 178.5 232.00 12.8 1.1811 
4 38 178.5 237.00 12.8 1.1811 

Averaae 

10/19/93 
gsh 

in 
in 

cm2 
pcf 
% 
cm 

cm3 

After 
.48n 

2157.20 
1986.20 
421.90 

1564.30 
10.9% 

109.2 
97.9% 

Coefficient of 
Permeability 
k=QLR 
tAh 
(cm/se~\ 

5.8E-03 
5.8E-03 
5.6E-03 
5.6E-03 
5.7E-03 

frm\123:chp-2 Geotechnical Lab Manager 



CONSTANT HEAD PERMEABILITY 
(ASTM D2434) 

Project No: BNDX-93-037 A Date: 
Boring No: n/a Technician: 
Sample No: SL-17 
Depth (ft.): n/a 
Classification: SP, Poorly graded sand, fine to medium grained, brown 
Std / Mod Proctor: n/a 

Diameter Sample, D 4.00 
Length of Sample, I 4.35 
Area Of Sample, A 81.1 
Maximum Density 111.5 
Optimum Moisture 13.5 
Distance Between Manometers, L 11.1 
Volume of Samole V 895.8 

MOISTURE: 
Before 

Tare Number 55 
Weight of wet soil + Tare {a) 2243.50 
Weight of dry soil+ Tare {a) 2204.80 
Weiaht of Tare Cal 469.10 
Weiaht of drv soil Cal 1735.70 
Moisture Content (%) 2.2% 

TEST DATA-

Trial# Time (t) Head (h) Discharge Temperature Temperature 
Seconds cm (Q) (T) Correction 

(CC) (c) (R) 

1 46 178.5 233.00 12.8 1.1811 
2 47 178.5 233.00 12.8 1.1811 
3 48 178.5 236.00 12.8 1.1811 
4 49 178.5 235.00 12.8 1.1811 

Average 

-. \ : 

10/19/93 
gsh 

in 
in 

cm2 
pcf 
o/o 
cm 
cm3 

After 
48n 
2357.20 
2204.80 
469.10 

1735.70 
8.8% 

121.2 
108.7% 

Coefficient of 
Permeability 
k=QLR 
tAh 
(cm/secl 

4.5E-03 
4.5E-03 
4.4E-03 
4.4E-03 
4.5E-03 

fnn\123:chp-2 Geotechnical Lab Manager 



CONSTANT HEAD PERMEABILITY 
(ASTM D2434) 

Projed No: BNDX-93-037 A Date: 
Boring No: n/a Technician: 
Sample No: SL-18 
Depth (ft.): n/a 
Classification: SP, Poorly graded sand, fine to medium grained, brown 
Std / Mod Prodor: n/a 

Diameter Samele, D 4.00 
Length of Samele, I 4.35 
Area Of Samele, A 81.1 
Maximum Density 111.5 
Oetimum Moisture 13.5 
Distance Between Manometers, L 11.1 
Volume of Samele V 895.8 

MOISTURE· 
Before 

Tare Number 55 
Weight of wet soil + Tare (a) 1970.50 
Weight of dry soil + Tare (a) 1942.80 
Weight of Tare Cal 316.00 
Weight of dry soil (al 1626.80 
Moisture Content(%) 1.7% 

TEST DATA· . 
Trial# Time (t) Head (h) Discharge Temperature Temperature 

Seconds cm (Q) (T) Correction 
(CC) (c) (R) 

1 13 178.5 240.00 12.8 1.1811 
2 13 178.5 233.00 12.8 1.1811 
3 13 178.5 234.00 12.8 1.1811 
4 14 178.5 239.00 12.8 1.1811 

Averaae 

-. \ : 

10/19/93 
gsh 

in 
in 

cm2 
pcf 
o/o 
cm 

cm3 

After 
48n 
2157.20 
1942.80 
316.00 

1626.80 
13.2% 

113.6 
101.9% 

Coefficient of 
Permeability 
k=QLR 
tAh 
:LI 1 1 : _ _..~\ 

1.7E-02 
1.6E-02 
1.6E-02 
1.6E-02 
1.6E-02 

fim\123:chp,2 Geotechnical Lab Manager 
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FALLING HEAD PERMEABILITY 

MKE10015508. WPS/11 



Project: 

Boring: 

BRAUNSM 
INTERTEC 

BNDX-93-037A 

n/a 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 Fax: 941-4151 

Engineers and Scienlisls Serving 
lhe Bui/I and Nalural Environmenls • 

Date: 7/1/93 

., \ . 

------------
Sample: CL-01 --------- Depth: -'nt_a ______ _ 

Sample Description: ML-Silt --------------------------------
Initial Final 

Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

Diameter: 2.82 in 
Initial Ht.: 7.4 cm 
Final Ht., L: 8.2 cm 
Sp. Gravity: ___ 2_.,_00_ 

603.20 
479.S0 

0.00 
25.8% 

Area, A:. 
Initial Dry Unit Wt.: 
Final Dry Unit Wt.: 

Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 

746.60 
561.37 
164.06 
46.6% 

Wt. Tare: 
Moisture Content: 

40.30 cm2 
83.7 pcf 
75.3 pcf 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

502.90 
68.8% 

101.8% 

Durette Area, a (cm2): 0.73 Differential pressure: 2.0 psi= i40.7 cmH2O ----onsolidation Pressure (psi): 5.0 Overburden: 720.0 psf 
kempton's B coeficient: .96 

Operating Pressures (psi): Cell: 65.0 Head: 62.0 Tail: 60.0 

Time (t) Hl H2 hi hf havg Hydraulic MethodC 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 36.S0 15.00 162.18 
Final 39540 35.40 15.90 160.18 161.2 19.6 
Result 2.3E-08 
Initial 0 35.40 15.90 160.18 
Final 41040 34.20 .16.60 158.28 159.2 19.4 
Result 2.2E-08 
Initial 0 34.20 16.60 158.28 
Final 22440 33.60 17.10 157.18 157.7 19.2 

Result 2.3E-08 
Initial 0 ·33.60 17.10 157.18 
Final 67320 32.00 18.60 154.08 155.6 18.9 
Result 2.2E-08 

Avera2e Permeabilitv 2.3E-08 

Assi1med Permeabilitv 

lcmarks: The specific gravity was assumed for the purpose of saturation calculations. 
ASTM D5084 (Method C: Falling Head, Rising Tailwater) 

~ etechn~ anager 



BRAUNSM 
INTERTEC 

Project: · BNDX-93-037A 

Boring: n/a Sample: CL-02 

Braun lntertec Corporation -. , , 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439.0108 
612-941-5600 Fax: 941-4151 

Engineers and Scientists Serving 
the Built and Natural Environments' 

Date: 7/1/93 --------------
Depth: ...;nt;...a ______ _ 

Sample Description: ~ML~,~S~ilt ____________________________ _ 

Initial Final 
Wt Specimen + Tare Wet: S42.00 

427.40 
0.00 

Wt Specimen + Tare Wet: 756.60 
561.31 
163.80 
49.1% 

Wt. Specimen + Tare Dry: Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 26.8% 

Diameter: 2.82 in 
Initial Ht.: 7.3 cm 
Final Ht., L: 83 cm 
Sp. Gravity: ___ 2_.7_00_ 

7urette Arca, a (cm2): 
::Onsolidation Pressure (psi): 

Skempton's B coeficient: 
Operating Pressures (psi): Cell: 

Time (t) Hl 
sec cm 

Initial 0 46.50 
Final 57420 44.20 
Result 
Initial 0 30.50 
Final 41040 2930 

Result 
Initial 0 28.90 
Final 22440 28.20 
Result 
Initial 0 28.20 
Final 67140 26.00 

Result 

Avernc Penneabilitv 

Assilmed Permeability 

Area, A: 
Initial Dry Unit Wt.: 
Final Dry Unit Wt.: 

Wt. Tare: 
Moisture Content: 

40.30 cm2 
84.5 pcf 
73.8 pcf 

0.73 Differential pressure: 2.0 
5.0 Overburden: 720.0 
1.0 

65.0 Head: 62.0 

H2 hi hf havg 
cm cm cm cm 
10.90 176.28 
13.00 171.88 174.1 

24.90 146.28 
26.20 143.78 145.0 

26.20 143.38 
26.90 141.98 142.7 

26.70 142.18 
28.60 138.08 140.1 

.Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
ASTM D5084 ethod C: Fallin Head, Risin Tailwater 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

501.40 
72.8% 

103.4% 

psi= 140.7 cmH2O ----
psf 

Tail: 60.0 

Hydraulic MethodC 
Gradient Kem/sec 

21.0 
3.3E-08 

17.5 
3.2E-08 

17.2 
3.3E-08 

16.9 
3.3E-08 

3.JE-08 



Project: 

Boring: 

BRAUNSM 
INTERTEC 

BNDX-93-<B7A 

n/a Sample: CL-03 

Braun lntertec Corporation 
6801 Woshinglon Avenue Soulh 
P.O. Box 39108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 Fox: 941-4151 

Engineers and Scienlisls Serving 
1/10 Bui/I and Nalural Environmenls' 

Date: 7/1193 ---------------
Depth: n/a --------

Sample Description: ML Silt ---------------------------------
Initial Final 

Wt Specimen + Tare Wet: S1230 
40730 

0.00 

Wt Specimen + Tare Wet: 767.70 
574.60 
160.80 
46.7% 

Wt. Specimen + Tare Dry: Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

Diameter: 
InitialHL: 
Final Ht., L: 
Sp. Gravity: 

2.82 in 
73 cm 
8.2 an 

2.700 

Durette Area, a (cm2): 
:Onsolidation Pressure (psi): 
,kempton's B coeficient: 

25.8% 

Operating Pressures (psi): Cell: 

Time (t) Hl 
sec cm 

Initial 0 38.50 

Final 63600 33.90 
Result 
Initial 0 54.00 
Final 15600 S2.70 
Result 
Initial 0 S2.70 
Final 66660 47.10 
Result 
Initial 0 47.10 
Final 28860 44.80 
Result 

Aver&2e Permeability 

Assi1med Permeability 

Area, A: 
Initial Dry Unit Wt.: 
Final Dry Unit Wt.: 

Wt. Tare: 
Moisture Content: 

40.30 cm2 
83.9 pcf 
74.8 per 

0.73 Differential pressure: 2.0 
s.o Overburden: 720.0 
1.0 

65.0 Head: 62.0 

H2 hi hf havg 
cm cm cm cm 
1730 161.88 

21.70 152.88 157.4 

S30 189.38 
6.70 186.68 188.0 

6.70 186.68 
11.80 175.98 1813 

11.80 175.98 
14.20 171.28 173.6 

lemarks: The specific gravity was assumed for the purpose of saturation calculations. 
ASTM DS084 (Method C: Falling Head, Rising Tailwatcr) 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

498.10 
69.1% 

100.7% 

psi= 140.7 cmH20 ----
psf 

Tail: 60.0 

Hydraulic Method C 
Gradient Kem/sec 

19.2 

6.7E-08 

22.9 
6.8E-08 

22.1 
6.6E-08 

21.2 
7.0E-08 

6.SE-08 



Project: 

Boring: 

BRAUNIM 
INTERTEC 

BNDX-93-037A 

Braun lntertec Corporation · , · 
680 I Woshinglon Avenue Soulh 
P.O. Box 39108 
Minneapolis, Minnesota 55A39-0108 
612-941-5600 Fax: 941-4151 

Engineers and Scientists Serving 
the Built and Natural Environments• 

Date: 9/02/93 

Sample #: CL-04 --------- Depth: _______ _ 

Description: ML, Silt _........_ __________________________________ _ 

1S.56 
Initial 

Wt Specimen + Tare Wet ----
66.13 Wt. Specimen + Tare Dry ----Wt. Tare 

Moisture Content 

Diameter 
Initial Ht. 
FinalHt.L = 
Sp. Gravity 

2.81 in 
13 cm 
7.S cm 

2.700 

20.42 
20.6% 

Area A= 
Initial Dry Unit Wt. 
Final Dry Unit Wt. 

Final 
Wt Specimen + Tare Wet 
Wt. Specimen + Tare Dry 
Wt. Tare 
Moisture Content 

40.01 cm2 
96.3 pcf 
93.7 pcf 

6S4.8S 
535.64 
133.81 
29.7% 

Initial Wt. (gms) 
Initial Saturation 
Final Saturation 

541.96 
74.3% 

100.4% 

Durette Area a = 1 cm2 
:Onsolidation Pr~ure (psi) 

1.0000 
5.0 

Differential prcssure ____ l_.0_ psi = 70.3 cm 
Overburden 720.0 psf 

Time (t) HI H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 7.90 15.60 78.04 
Final 57480 9.S0 14.00 74.84 76.4 10.2 

Result 6.8E-08 
Initial 0 9.S0 14.00 74.84 
Final 31860 10.30 13.10 73.14 74.0 9.9 

Result 6.7E-08 
Initial 0 5.40 1830 83.24 
Final S8440 7.10 16.S0 79.74 81.5 10.9 
Result 6.9E-08 
Initial 0 7.10 16.S0 79.74 
Final 29S80 7.90 15.60 78.04 78.9 10.5 

Result 6.8E-08 

Avera1e Permeability 6.8E-08 

Assigned Permeability 

Skempton's B coeficient = 1.0 
Operating Pr~ures (psi): Cell 60.0 Head · 56.0 Tail SS.O 
temarks: ASTM D S084 (Method C: Falling head, Rising Tailwater), Specific gravity was a~umed for calculations. 
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COMPACTION TESTS 
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BRAUN'M 
INTERTEC 

Braun lnlertec Corporation · ~ , 

520 Fisherman's Raad 
la Crosse, Wisconsin 54603-1215 
608-781-7277 Fax: 781-7279 

Engineers and Scienfisls Serving 
lhe 8uill and Nalural Enviranmenls 

REPORT OF FIELD COMPACTION TESTS 

Date: August 13, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Teel Sall 
No. Dale I.D.I aau1r,..11c,n 

I 6/10/93 BC-2 Crushed· L.S. 

2 6/10/93 BC-2 Crushed L.S. 

3 6/10/93 BC-2 Crushed L.S. 

4 6/10/93 BC-2 Crushed L.S. 

s 6/10/93 BC-2 Crushed L.S. 

6 6/10/93 BC-2 C_rushed L.S. 

7 6/10/93 BC-2 Crushed L.S. 

Opllnn 
Moll1ure 

8.2 

8.2 

8.2 

8.2 

8.2 

8.2 

8.2 

MaLIAb 
Dry Dmdly 

(PCF) 

139.9 

139.9 

139.9 

139.9 

139.9 

139.9 

139.9 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

"'"- "'"-" Dry Domlay ,__ Specllled 
Moionn (PCF) ean.-e1m Caqllctim 

5.1 132.7 95.0 95.0 

4.1 135.9 97.0 9S.0 

s.o 134.2 96.0 9S.0 

4.3 138.3 99.0 9S.0 

4.3 124.9 64.3 75.0 

3.4 127.2 69.2 75.0 

3.8 124.6 63.6 75.0 

Camau 

A 

A 

A 

A 

B 

B 

B 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method -ASTM D 1S56-82 

Standard Proctor 

X Modified Proctor 

ASTM D 698-78 

ASTM D 1S57-78 

Bench Mark: 

Teel 
No. 

I 

2 

3 

4 

s 
6 

7 

1. Fill 

2. 

Tesl 1...,..,1c,n 

Water Treatment Holding Tank Subgrade, 12' Sand 12' E of NE Corner 

Water Treatment Holding Tank Subgrade, 15' Sand 18' E of NW Comer 

Water Treatment Holding Tank Subgrade, 18' N and 12' E of SW Comer 

Water Treabnent Holding Tank Subgrade, 12' N and 8' W of SE Comer 

Water Treatment Holding Tank Subgrade, 16' S·and 20' W of NE Corner 

Water Treatment Holding Tank Subgrade, 20' N and 18' E of SW Comer 

Water Treatment Holding Tank Subgrade, 25' N and 20' W of SE Corner 

A. Test Results Comply With Specifications. · 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

Thomas LoBianco 
Laboratory Supervisor 

lllovalinn 

648.0' 

648.0' 

649.0' 

649.0' 

649.5' 

650.5' 

6S0.S' 



BRAUNSM 
INTERTEC 

Braun lnlertec Corporation . 
520 Fisherman's Road 
la Crosse, Wisconsin 5<1603·1215 
608·781·7277 Fox: 781·7279 

Engineers and Scienlisls Serving 
lhe Bui/I and Natural Enviranmenls"' 

REPORT OF FIELD COMPACTION TESTS 

Date: August 13, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

TIii Sall 
No. Dale I.D.I amlllallan 

8 6/11/93 BC-2 Crushed L.S. 

9 6/11/93 BC-2 Crushed L.S. 

10 6/11/93 BC-2 Crushed L.S. 

11 6/11/93 BC-2 Crushed L.S. 

12 6/11/93 BC-2 Crushed L.S. 

13 ~/11/93 BC-2 Crushed L.S. 

14 6/11/93 BC-2 Crushed L.S. 

Opllnun ........ 
8.2 

8.2 

8.2 

8.2 

8.2 

8.2 

8.2 

Mu. I.di 
lllJ Domlly 

(PCP) 

139.9 

139.9 

139.9 

139.9 

139.9 

139.9 

139.9 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

.... _ .... _ 
• lllJ Dmllly ,.._ Spedlied 

Mall1me (PCF) ea.ctlan em.-i1an 

4.3 122.9 60.0 1S.0 

4.7 120.4 54.1 1S.0 

S.1 127.S 70.0 1S.0 

S.2 123.2 60.S 7S.0 

4.9 130.1 75.2 75.0 

4.S 129.1 73.1 7S.0 

4.2 122.8 S9.6 1S.0 

~ 

B 

B 

B 

B 

A 

B 

B 

X Nuclear Method ASTM D 2922-81 Standard Proctor ASTM D 698-78 

Sand Cone Method ASTM D 15S6-82 X Modified Proctor ASTM D 1S57-78 

Bench Mark: 

TOIi 
No. 

8 

9 

10 

II 

12 

13 

14 

1. Fill 

2. 

TOIILoutlan e ... ,1an 

Water Treatment Holding Tank Subgrade, 8' S and 6' W of NW Comer 6S1.0' 

Water Treatment Holding Tank Subgrade, 10' N and 8' E of SW Comer 6S2.0' 

Water Treatment Holding Tank Subgrade, 40' S and 3S' E of NE Comer 6S2.0' 

Water Treaunent Holding Tank Subgrade, 30' N and 8' W of SE Comer 6S2.S' 

Water Treaunent Holding Tank Subgrade, 6' N and 3S' E of SE Comer 6S2.S' 

Water Treatment Holding Tank Subgrade, 3S' S and 25' E or NW Comer 6S3.0' 

Water Treatment Holding Tank Subgrade, 30' S and 12' W of NE Comer 6S4.0' 

A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

£~_.,) 
('.. C -···-·· . 
. ...-:,• ---... --- . ~ 

Thomas Lo81anco 
Laboratory Supervisor 

-:. \ . 



BRAUN'M 
INTERTEC 

Braun lntertec: Corporation 
520 Fisherman's Raad 
la Crosse, Wisconsin 54603-1215 
608-781-7277 Fax: 781-7279 

Engineers and Scienlisls Sarving 
lhe Sui/I and Nalural Environmenls., 

REPORT OF FIELD. COMPACTION TESTS 

Date: August 13, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tat Sal 
No. Dole l,D.I O.llbtlm 

15 6/14/93 BC-2 Crushed L.S. 

16 6/14/93 BC-2 Crushed L.S. 

17 6/14/93 BC-2 Crushed L.S. 

18 6/14/93 BC-2 Crushed L.S. 

19 6/14/93 BC-2 Crushed L.S. 

Mu. Lab 
Opdm,n Df Dmllly ........ (PCP) 

8.2 139.9 

8.2 139.9 

8.2 139.9 

8.2 139.9 

8.2 139.9 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

.... _ .... _ 
" Df Den,lly ,__ si-uw 

Mallllft (PCF) ~ °""'""'""' 
4.9 130.9 93.5 95.0 

4.3 132.4 94.5 95.0 

4.8 137.7 98.4 95.0 

5.7 137.0 98.0 95.0 

4.6 133.3 95.5 95.0 

em.-

B 

B 

A 

A 

A 

X Nuclear Method ASTM D 2922-81 Standard Proctor ASTM D 698-78 

Sand Cone Method ASTM D 1556-82 X Modified Proctor ASTM D 1557-78 

Bench Mark: 

Tesl 
No. 

15 

16 

17 

18 

19 

I. Fill 

2. 

Tesl l.oullan 

Water Treabnent Holding Tank Subgrade, 12' N and 25' W of SE C~m1er 

Water Treabnent Holding Tank Subgrade, 30' S and 20' W of SE Comer 

Water Treatment Holding Tank Subgrade, 12' S and 15' E of NW Comer 

Water Treabnent Holding Tank Subgrade, 12' N and 15' W of SW Comer 

Water Treabnent Holding Tank Subgrade, 35' S and 40' E of NE Comer 

A. Test Results Comply With Specifications. 
B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

Thomas LoBianco 
Laboratory Supervisor 

El'VIINl'I 

655.0' 

655.0' 

655.0' 

655.0' 

655.0' 



BRAUN'M 
INTERTEC 

Braun lntwrtec Corporation 
520 Fisherman's Rood 
la Crosse, Wisconsin 54603· 1215 
608·781•72n Fox: 781·7279 

Engineers and Scienlisls Serving 
lhe Bui/I and Nalural Environmenls., 

REPORT OF FIELD COMPACTION TESTS 

Date: August 13, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tell Sall 
ND. Date I.D.I a..tlladan 

26 6/24/93 BC-2 Crushed L.S. 

27 6/24/93 BC-2 Crushed L.S. 

28 6/24/93 BC-2 Crushed L.S. 

29 6/24/93 BC-2 Crushed L.S. 

Oilllnun 
Molmn 

8.2 

8.2 

8.2 

8.2 

Mu.lAb 
D17Domlly 

(PCP) 

139.9 

139.9 

139.9 

139.9 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

In,._ 1nn-
• Dl7Domlty Pa.- ~ 

Maltture (PCF) ~Ian c:m.-tlan 

8.1 133.9 96.0 95.0 

8.4 134.1 96.0 95.0 

7.9 133.4 95.0 95.0 

7.6 134.2 96.0 95.0 

Canmml 

A 

A 

A 

A 

X Nuclear Melhod ASTM D 2922-81 Standard Proctor ASTM D 698-78 

Sand Cone Melhod ASTM D 1556-82 X Modified Proctor ASTM D 1557-78 

Bench Mark: 

Tai 
ND. 

26 

27 

28 
29 

1. Fill 

2. 

Tai l.acalian 

15' N and 10' E or SW Comer Treabnent Facility Pad 

15' N and 15' W or SE Comer Treabnent Facility Pad 

25' N and 15' E or SW Comer Treabnent Facility Pad 

25' N and 20' W or SE Comer Treabnent Facility Pad 

A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

Thomas LoBianco 
Laboratory Supervisor 

Eenlim 

652.0' 

652.0' 

652.0' 

652.0' 

·. \ . 



BRAUN'M 
INTERTEC 

Braun lntertec Corporation 
520 Fisherman's Road -. ' · 
la Crasse, Wisconsin 54603· 1215 
608•781-7277 Fax: 781-7279 

Engineer& and Scienli&I& Serving 
lhe Bui/I and Nalural fnvironmenb• 

REPORT OF FIELD COMPACTION TESTS 

Date: August 13, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

TIit .. 
No. Dale I.DI Callllallan 

20 6/23/93 BC-2 Crushed L.S. 

21 6/23/93 BC-2 Crushed L.S. 

22 6/23/93 BC-2 Crushed L.S. 

23 6/23/93 BC-2 Crushed L.S. 

24 6/23/93 BC-2 Crushed L.S. 

25 6/23/93 BC-2 Crushed L.S. 

Opllnun 
Molllwe 

8.2 

8.2 

8.2 

8.2 

8.2 

8.2 

Mu.lAII 
Dl)'Dmlil>' 

(PCF) 

139.9 

139.9 

139.9 

139.9 

139.9 

139.9 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

.,,._ .,,._ 
" Dl)'DmlllJ .... ~ 

Malalln (PCF) c:m.-tm c:m.-tm 
7.2 133.6 96.0 95.0 

8.1 132.6 95.0 95.0 

6.8 135.8 97.0 95.0 

8.1 135.0 96.0 95.0 

7.0 136.3 97.0 95.0 

8.2 136.5 97.0 95.0 

Canmo,u 

A 

A 

A 

A 

A 

A 

X Nuclear Medlod ASTM D 2922-81 Standard Proctor ASTM D 698-78 

Sand Cone Medlod ASTM D 1556-82 X Modified Proctor ASTM D 1557-78 

Benell Mark: . 

Tai 
No. 

20 

21 

22 

23 

24 

25 

1. Fill 
2. 

Tai Loealian 

10' N and 10' E of SW Comer Treatment Facility Pad 

10' N and 10' W of SE Comer Treatment Facility Pad 

30' N and 15' W of SW Comer Treatment Facility Pad 

30' ·N and 15' E of SE Comer Treatment Facility Pad 

40' N and 20' W of SW Comer Treatment Facility Pad 

40' N and 20' E of SE Comer Treatment Facility Pad 

A. Test Results Co~ply With Specifications. 
B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

Thomas LoBianco 
Laboratory Supervisor 

e.,,■lian 

651.0' 

651.0' 

651.0' 

651.0' 

651.0' 

651.0' 



BRAUN'M 
INTERTEC 

Braun lntertec Corporation 
520 Fisherman's Rood 
la Crosse, Wisconsin 54603-1215 
608-781-7277 Fox: 781-7279 

Engineers and Scientists Serving 
the Built and Natural Environments 

REPORT OF FIELD COMPACTION TESTS 

Dale: August 12, 1993 

Olent: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Mu.lAII 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

.... _ .... _ 
Tai Sall Os,lma Illy Dlllllty • Illy Dlllllty ,.._ 

~ir-
No. Dlte l,DI Clmlllcalian Moisnre (PCF) Moislllre (PCF) ~ ean.-,ilai CamlllD 

30 8/3/93 CL-2 Lean Clay 25.4 94.8 36.9 87.8 93.0 90.0 A 

31 8/3/93 CL-2 Lean Clay 25.4 94.8 31.7 90.0 95.1 90.0 A 

32 8/3/93 CL-2 Lean Clay 25.4 94.8 39.7 87.9 93.1 90.0 A 

33 8/3/93 CL-2 Lean Clay 25.4 94.8 31.6 90.0 95.0 90.0 A 

34 8/3/93 CL-2 Lean Clay 25.4 94.8 34.8 88.5 93.3 90.0 A 

35 ~/3/93 CL-2 Lean Clay 25.4 94.8 34.4 89.5 94.4 90.0 A 

36 8/3/93 CL-2 Lean Clay 25.4 94.8 36.7 87.7 90.4 90.0 A 

X Nuclear Method ASTM D 2922-81 Standard Proctor ASTM D 698-78 

Sand Cone Method ASTM D 1556-82 X Modified Proctor ASTM D 1557-78 

Bench Mark: 

Tai 
No. Tesl l.clcallan a ... 11icn 

30 N Test Pad, 50' From S End (Single Pack) Top of Clay Liner 

31 N Test Pad, 75' From S End (Single Pack) Top of Clay Liner 

32 N Test Pad, 30' From S End Top of Clay Liner 

33 N Test Pad, 100' From S End Top of Clay Liner 

34 N Test Pad, 150' From S End Top of Clay Liner 

35 N Test Pad, 125' From S End Top of Clay Liner 

36 S Test Pad, 3' S From N End Top of Clay Liner 

1. Fill 

2. 
A. Test Results Comply With Specifications. 

NOTES: 

cc: 

B. Test Results Do Not Comply With Specifications. 

Thomas LoBianco 
Laboratory Supervisor 

-. \ . 



BRAU NIM 
INTERTEC 

Braun lntertec Corporation 
520 Fisherman's Raad 
la Crosse, Wisconsin 5A603· 1215 
608-781-n77 Fox: 781-n79 

Engineers and Scienlisls Serving 
lhe Bui/I and Nalural Environmenls 

REPORT OF FIELD COMPACTION TESTS 

Date: August 12, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tell Sall 
No. DIie I.D.I 0mlllatlan 

37 8/3/93 CL-2 Lean Clay 

38 8/3/93 CL-2 Lean Clay 

Opllnun 
Mallltwe 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 15S6-82 

Bench Mark: 

T111 
No. Tosi Lautlan 

37 S Test Pad, IS' S From N End 

38 S Test Pad, 25' S From N End 

MILi.Ab 
DrrDmillJ' 

(l'CF) 

94.8 

94.8 

Project No: BNDX-93-037 A 

Project DescripUon: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

lnR-
..... _ 

• DrrDmillY ~ $p,dlled 
Molstwe (l'CF) Carf,octian ec..ci1an 

28.S 9S.8 101.0 90.0 

29.2 94.7 99.8 90.0 

eon.-. 

A 

A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1S57-78 

F.lovation 

Top of Clay Liner 

Top of Clay Liner 

1. Fill 

2. 
A. Test Results Comply With Specifications. 

NOTES: 

cc: 

B. Test Results Do Not Comply With Specifications. 

r----c.::::::::::-~ ~ 
Thomas LoBianco 
Laboratory Supervisor 



BRAUN'N 
INTERTEC 

Braun lntertec Corporation 

520 fisherman's Road 
lo Crosse, Wisconsin 5.4603-1215 
608-781-7277 Fox: 781-7279 

Engineers and Scienlisfs Serving 
lhe Buill and Nolur~I Environmenls 

REPORT OF FIELD COMPACTION TESTS 

Date: August 12, 1993 

Oient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tfll SaD 
ND. Dole I.D.I amlllcatlan 

39 8/3/93 BC-5 Base Course 

40 8/3/93 BC-5 Base Course 

41 8/3/93 BC-5 Base Course 

42 8/3/93 BC-S Base Course 

43 8/3/93 BC-S Base Course 

44 8/3/93 BC-S Base Course 

Opllnun 
Moisture 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

X Nuclear Method ASTM D 2922-81 

Sand Cone MeU1od ASTM D 1S56-82 

Bench Mark: 

Tfll 
No. Tnt ,.,,..,;.., 

Mai. Lall 
Illy Dmiky 

(PCP) 

13S.0 

13S.0 

13S.0 

13S.0 

13S.0 

13S.0 

39 20' W of S End of N Test Pad on Base Course 

40 25' W of Midpoint of N Test Pad on Base Course 

41 20' W of N End of N Test Pad 011 Base Course 

42 100' E of N End of N Test Pad on Base Course 

43 125' E of Midpoint of N Test Pad on Base Course 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

In .. _ 
lnFI-

• Illy Dmlil)' ...,,_ Spsllled 
Mahtlft (PCF) em.-tim °""'"'Ian c:..n-, 

6.6 131.7 97.6 9S.O A 

4.S 132.9 98.S 9S.O A 

5.1 133.l 98.7 9S.O A 

4.7 131.4 97.4 9S.O A 

4.4 134.9 100.0 9S.0 A 

4.2 134.4 99.6 9S.O A 

Standard Proctor 

X Modified Proctor 

ASTM D 698-78 

ASTM D 1S57-78 

Eowticn 

Top of Working Surface 

Top of Working Surface 

Top of Working Surface 

Top of Working Surface 

Top of Working Surface 

44 100' E and SO' S of S End of N Test Pad on Base Course Top of Working Surface 

1. Fill 

2. 

NOTES: 

cc: 

A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

-. \ . 

-c~ .. ✓ 
<....:---=~::....--'-----=~:::..C____: ... ~•-.. -_/..:.,_~..::::,--· __ ::..:....·· ._. ___ .. _ 

Thomas LoBianco 
Laboratory Supervisor 



BRAUNSM 
INTERTEC 

Braun lntertec Corporation 

520 Fisherman's Road "' ' · 
la Crosse, Wisconsin 5.4603-1215 
608•781•72n Fax: 781-7279 

Engineers and Scientisls Serving 
the Built and Natural Environmenls 

REPORT OF FIELD COMPACTION TESTS 

Date: August 13, 1993 

Oient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, n. 60164 

Tm Sal 
No. DIie I.DI 0-IIIClllan 

45 8/11/93 CL-2 Lean Clay 

46 8/11/93 CL-2 Lean Clay 

47 8/11/93 CL-2 Lean Clay 

48 8/11/93 CL-2 Lean Clay 

49 8/11/93 CL-2 · Lean Clay 

so 8/11/93 CL-2 Lean Clay 

51 8/11/93 CL-2 Lean Clay 

Optimum 
Mallhft 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Bench Mark: 

TIii& 

Mu.IA 
Illy Omli!y 

(l'CF) 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

lnl'I- In"-
• Illy DallllJ ""'"""' l,l,ecU!od 

Malallln! (l'CF) ~NIii ean.,oeticn 

26.7 94.6 99.7 90.0 

32.2 95.0 100.3 90.0 

32.7 94.7 99.8 90.0 

38.4 85.S 90.2 90.0 

43.7 85.4 90.1 90.0 

37.1 85.7 90.4 90.0 

35.6 85.7 90.4 90.0 

c-, 

A 

A 

A 

A 

A 

A 
·A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1557-78 

No. Teal l.oi:alim Elevalkn 

45 

46 

47 

48 

49 

so 
51 

1. Fill 

2. 

E Side W Edge, 100' N of.S End First Lift 

E Side W Edge, 200' N of S End First Lift 

E Side W Edge, 300' N of S End First Lift 

E Side W Edge, 400' N of S End First Lift 

E Side E Edge, 400' N of S End First Lift 

E Side E Edge, 300' N of S End First Lift 

E Side E Edge, 200' N of S End First Lift 

A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

~.::;;;~'.=:;:::;:?C~~======= 
Thomas LoBianco 
Laboratory Supervisor 



BRAUN'· 
INTERTEC 

Braun lntertec: Corporation 
520 Fisherman's Raod 
la Crosse, Wiscansin 54603-1215 
608-781·7277 Fax: 781-7279 

Engineers and Scienfisfs Serving 
lhe Bui/I ond Nolurol fnviranmenls 

REPORT OF FIELD COMPACTION TESTS 

Dale: August 13, 1993 

Olent: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

TIii Sall 
No. Ode I.D.I Omllladon 

52 8/11/93 CL-2 Lean Clay 

53 8/11/93 CL-2 Lean Clay 

54 8/11/93 CL-2 Lean Clay 

55 8/11/93 CL-2 Lean Clay 

56 8/11/93 CL-2 Lean Clay 

57 8/11/93 CL-2 Lean Clay 

58 8/11/93 CL-2 Lean Clay 

Oplinun 
Mabllft 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

X Nuclear Melhod ASTM D 2922-81 

Sand Cone Melhod ASTM D 1556-82 

Bench Mark: 

TIii 

MIL Lab 
Dry Domity 

(PCF) 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

Project No: BNDX-93-037A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

lnPI- lnPI-

" Dry D,n,il)' ......... Sp,dl'...S 
Moisture (PCF) ~la, em.-ctlan 

27.1 95.4 100.6 90.0 

27.7 88.5 93.3 90.0 

22.2 97.7 103.1 90.0 

24.9 98.5 103.9 90.0 

30.6 90.9 95.8 90.0 

31.3 90.6 95.6 90.0 

29.0 93.2 98.2 90.0 

eanm-

A 

A 

A 

A 

A 

A 

A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1557-78 

No. T'91 Laralim F.lev11im 

52 

53 

54 

55 

56 

57 

58 

1. Fill 

2. 

E Side E Edge, 200' N of S End First Lift 

E Side E Edge, 100' N of S End First Lift 

E Side Center, 100' N of S End First Lift 

E Side Center, 200' N of S End First Lift 

E Side Center, 300' N of S End First Lift 

E Side Center, 400' N of S End First Lift 

E Side Center, 500' N of S End First Lift 

A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

~,}~ 
Thomas LoBianco 
Laboratory Supervisor 



BRAUNSM 
INTERTEC 

Braun lnlertec Corporation 
520 Fisherman's Road 
lo Crosse, Wisconsin 5.t603-1215 
608-781-7277 Fax: 781-7279 

Engineers and Scienlisls Serving 
lhe Bui/I and Nalural Environmenls 

REPORT OF FIELD COMPACTION TESTS 

Date: August 13, 1993 

Olent: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tai Sal 
No. Dole I.D.I Omlllcallan 

59 8/11/93 CL-2 Lean Clay 

60 8/11/93 CL-2 Lean Clay 

61 8/11/93 CL-2 Lean Clay 

Opllnun 
Mohture 

25.4 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Melhod ASTM D 15S6-82 

Bench Mark: 

Tai 

Mu.I.all 

°"°""'" (PCF) 

94.8 

94.8 

94.8 

No. TmlLcx:alm 

59 W Edge Center, 100' N From S End 

60 W Edge Center, 200' N From S End 

61 W Edge Center, 300' N From S End 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

., .. _ ., .. _ 
• .,.,. Dlnohy ~ ~ 

Mabture (PCF) o,q.ci.., c:on.,o.tian c:anm-

23.5 97.3 102.6 

32.8 88.6 93.5 

32.4 90.7 95.6 

Standard Proctor 

X Modified Proctor 

90.0 A 

90.0 A 

90.0 A 

ASTM D 698-78 

ASTM D 1S57-78 

Eev11icn 

First Lift 

First Lift 

First Lift 

1. Fill 
2. 

A. Test Results Comp_ly With Specifications. 

NOTES: 

cc: 

B. Test Results Do Not Comply With Specifications. 

Thomas LoBianco 
Laboratory Supervisor 

·. \ . 



BRAUN'M 
INTERTEC 

Braun lntertec Corporation 
520 Fisherman's Raad 
la Crosse, Wisconsin 54603· 1215 
608·781·7277 Fax: 781-7279 

Engineers and Scientists Serving 
the Sui/r and Natura/ Environments 

REPORT OF FIELD COMPACTION TESTS 

Dale: August 18, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tm Sall 
No. DIie I.DI amlratlan 

62 8/12/93 CL-2 Lean Clay 

63 8/12/93 CL-2 Lean Clay 

64 8/12/93 CL-2 Lean Clay 

65 8/12/93 CL-2 Lean Clay 

66 8/12/93 CL-2 Lean Clay 

67 8_/12/93 CL-2 Lean Clay 

68 8/12/93 CL-2 Lean Clay 

Oplinua 
Molstln 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Bench Mark: 

Tes& 

Mu,IAII 
DIJOmlily 

(PCF) 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

No. T .. 1 Lacallm 

62 E Side, 100' N of S End 

63 E Side, 200' N of S End 

64 E Side, 300' N of S End 

6S E Side, 400' N of S End 

66 E Side, 500' N of S End 

67 NE End E Side 

68 100' N From NE End 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal .Landfill Site 
Onalaska, WI 

"'"- "'"-• DIJ Omlily ....... ~ 
Moisture (PCF) ecn.,octlan ecn.,octlan 

29.2 94.S 99.6 90.0 

28.1 93.6 98.7 90.0 

27.7 92.0 97.0 90.0 

22.3 97.2 102.5 90.0 

28.6 96.1 101.4 90.0 

26.4 94.7 99.8 90.0 

30.8 98.4 103.8 90.0 

Cammi 

A 

A 

A 

A 

A 

A 

A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 15S7-78 

Elovalfflll 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

1st Lift 

1st Lift 

1. Fill 

2. 
A. Test Results Comply With Specifications. 

NOTES: 

cc: 

B. Test Results Do Not Comply With Specifications. 

Thomas LoBianco 
Laboratory Supervisor 

·. \ . 



BRAUNIM 
INTERTEC 

Braun lntertec: Corporation -. , · 
520 Fisherman's Rood 
la Crosse, Wisconsin 5.d603· 1215 
608-781-7277 Fax: 781-7279 

Engineers and Scientists Serving 
the Built and Natural Environments 

REPORT OF FIELD COMPACTION TESTS 

Date: August 18, 1993 

Oient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

T•• Sal 
No. Dole I.DI Omlllca1lan 

69 8/12/93 CL-2 Lean Clay 

Mu.ull 
Opllnun DlyDlnilJ 
Moisllre (PCF) 

25.4 94.8 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

lnl'I- .... _ 
• Dly Dlnily ...._ ~•rie11 

Mabllre (PCF) °""'""'NIii Caq,octlan 

29.7 87.6 92.3 90.0 

Camadl 

A 

X Nuclear Method ASTM D 2922-81 Standard Proctor ASTM D 698-78 

Sand Cone Method ASTM D 1556-82 X Modified Proctor ASTM D 1557-78 

Bench Mark: 

T• 
No. 

69 

1. Fill 

2. 

Tesl Locall111 

200' N of NE End E Side 

A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

Thomas LoBianco -
Laboratory Supervisor 

e ..... ,1111 

1st Lift 

~ 



BRAUN"· 
INTERTEC 

Braun lnhtrtec Corporation 

520 Fisherman's Road 
la Crosse, Wisconsin 54603-1215 
608·781-7277 Fox: 781-7279 

Engineers and Scienlisls Serving 
lhe Bui/I and Nalural Environmenls 

REPORT OF FIELD COMPACTION TESTS 

Date: August 18, 1993 

Oient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tai Sall 
No. DIie I.DI C..ll'allan 

70 8/13/93 CL-2 Lean Clay 

71 8/13/93 CL-2 Lean Clay 

72 8/13/93 CL-2 Lean Clay 

73 8/13/93 CL-2 Lean Clay 

74 8/13/93 CL-2 Lean Clay 

75 8/13/93 CL-2 Lean Clay 

76 8/13/93 CL-2 Lean Clay 

Oplinun 
Malabn 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

X Nuclear Melhod ASTM D 2922-81 

Sand Cone Melhod ASTM D 1556-82 

Bench Mark: 

Ttsl 

MIL Lab 
DI)' 0-ily 

(PCF) 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

...... _ 
"'"'-" DI)' 0-ilf ,__ Al-lr,..,s 

Moiahn (PCF) ~ion ean.,.ctlal 

29.0 94.0 99.1 90.0 

24.8 97.3 102.6 90.0 

27.6 93.8 98.9. 90.0 

25.9 94.4 99.6 90.0 

24.7 94:3 99.S 90.0 

26.2 95.9 101.1 90.0 

25.9 98.3 103.7 90.0 

Canwnms 

A 

A 
A. 

A 

A 

A 

A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1557-78 

No. Ttsll.calim e ... 1ion 

70 

71 

72 

73 

74 

75 

76 

1. Fill 

2. 

SW Comer W Side 1st Lift 

100' N of SW Comer W Side Inside Edge 1st Lift 

200' N of SW Comer Inside Edge W Side 2nd Lift 

300' N of SW Comer Middle W Side 2nd Lift 

400' N of SW Corner Inside Edge W Side 2nd Lift 

500' N of SW Comer Middle W Side 2nd Lift 

600' N of SW Corner Inside Edge 2nd Lift 

A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

~£~ 
Thomas LoBianco 
Laboratory Supervisor 

-. \ . 



BRAUN'M 
INTERTEC 

Braun lntertec Corporation 

520 Fisherman's Raad 
la Crosse, Wisconsin 54603-1215 
608-781-7277 Fax: 781-7279 

Engineers and Scienlisls Serving 
llie Built and Nalural fnvironmenrs 

REPORT OF FIELD COMPACTION TESTS 

Date: August 18, 1993 

Olent: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tai Sall 
No. Dale I.D.I Olllllllatlan 

77 8/13/93 CL-2 Lean Clay 

78 8/13/93 CL-2 Lean Clay 

79 8/13/93 CL-2 Lean Clay 

Opllnan 
Mabhft 

25.4 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Jlench Mark: 

Tai 

Mu.I.al, 
Illy Dlnllly 

(PCF) 

94.8 

94.8 

94.8 

No. Tesl Loullan 

77 300' N of SW Comer Inside Edge W Side 

78 S00' N of SW Comer Inside Edge W Side 

79 E Side SE Comer 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

.... _ .... _ 
" Illy Dmli!y ,._ ~lied 

Mohhft (PCF) ean.-tlm °""9Ctlan 

28.0 93.6 98.6 90.0 

27.3 9S.O 100.2 90.0 

26.9 96.6 101.9 90.0 

c .......... 

A 

A 

A 

Standard Proctor 

X Modified Proctor 

ASTM D 698-78 

ASTM D 1557-78 

Elev11lcn 

2nd Lift 

2nd Lift 

2nd Lift 

I. Fill 
2. 

A. Test Results Comply With Specifications. 

NOTES: 

cc: 

B. Test Results Do Not Comply With Specifications. 

Thomas LoBianco 
Laboratory Supervisor 

·. \ . 



BRAUNIM 

INTERTEC 

Braun lnlertec Corporation 
520 Fisherman's Road 
la Crosse, Wisconsin 54603-1215 
608-781·7277 Fax: 781-7279 

Engineers and Scienlisls Serving 
lhe Bui/I and Nalural fnvironmenls 

REPORT OF FIELD COMPACTION TESTS 

Dale: August 30, 1993 

Oient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tai SaD 
No. Dole I.DI a-111ca11m 

87 8/24/93 CL-2 Lean Clay 

88 8/24/93 CL-2 Lean Clay 

89 8/24/93 CL-2 Lean Clay 

90 8/24/93 CL-2 Lean Clay 

91 8/24/93 CL-2 Lean Clay 

92 8/24/93 CL-2 Lean Clay 

Opllnan 
Molshn 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

X Nuclear Melhod ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Bench Mark: 

Tai 

MAL Lab 
DryDnilJ' 

(PCF) 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

No. TOIi l.acalhln 

87 W Side S End 

88 100' N of S End 

89 200' N of S End 

90 300' N of S End 

91 400' N of S End 

92 500' N of S End 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska,. WI 

lnPI- lnPI-

• Dry DlnsilJ' ,.._ ~,-
Malshn (PCP) ea..-1an ean.-am 
24.2 89.2 94.0 90.0 

23.0 96.6 101.8 90.0 

23.0 95.3 100.5 90.0 

28.3 91.3 96.3 90.0 

28.3 92.0 97.0 90.0 

31.0 89.8 94.7 90.0 

c-

A 

A 

A 

A 

A 

A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1557-78 

Eevallo 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

1. Fill 

2. 
A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

-. \ ' 

cc: 

~g:2. 
Thomas LoBianco 
Laboratory Supervisor 



BRAUN'M 
INTERTEC 

Braun lnlertec Corporation 

520 Fisherman's Road 
la Crosse, Wisconsin 5A603· 1215 
608•781-7277 Fax: 781-7279 

Engineers and Scientists Serving 
tlie Built and Natural Environments 

REPORT OF FIELD COMPACTION TESTS 

Date: August 23, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

TIii Sall 
No. Date I.DI a-111ca11an 

80 8/21/93 CL-2 Lean Clay 

81 8/21/93 CL-2 Lean Clay 

82 8/21/93 CL-2 Lean Clay 

83 8/21/93 CL-2 Lean Clay 

84 8/21/93 CL-2 Lean Clay 

85 8/21/93 CL-2 Lean Clay 

86 8/21/93 CL-2 Lean Clay 

Os,llnun 
Moiolllre 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Benell Mark: 

TIii 

MIL Lab 
lllJ Dmlity 

(PCF) 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

No. Tmtl.ocalm 

80 E Side, 300' S of NE End 

81 E Side, 200' S of NE End 

82 E Side, 100' S of NE End 

83 W Side, 300' S of NW End 

84 W Side, 200' S of NW End 

85 W Side, 100' S of NW End 

86 S End Center 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

lnPI- ... ,._ 
" IJIJ'Dm,lty ........ ~ 

Malslllre (PCF) ean_.;,,.. ean.-m 

31.2 91.4 96.3 90.0 

30.7 89.4 94.2 90.0 

30.1 90.1 95.0 90.0 

34.0 86.0 90.7 90.0 

31.0 91.4 96.4 90.0 

33.5 87.2 92.0 90.0 

30.1 91.9 97.0 90.0 

Cammau 

A 

A 

A 

A 

A 

A 

A 

Standard Proctor 

X Modified Proctor 

ASTM D 698-78 

ASTM D 1557-78 

Eevalian 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

1. Fill 

2. 
A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

-:. \ : 

~~~ 
Thomas LoBianco 
Laboratory Supervisor 



BRAUNSM 
INTERTEC 

Braun lntertec Corporation 
520 Fisherman's Road 
la Crosse, WiKonsin 54603-1215 
608-781-7277 Fox: 781-7279 

Engineers .and Scientists Serving 
the Built and Natural Environments 

REPORT OF FIELD COMPACTION TESTS 

Date: August 30, 1993 

Oient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

T..a SaD 
No. Date I.D.I amlllatlan 

93 8/25/93 CL-2 Lean Clay 

94 8/25/93 CL-2 Lean Clay 

95 8/25/93 CL-2 Lean Clay 

96 8/25/93 CL-2 Lean Clay 

97 8/25/93 CL-2 Lean Clay 

98 8/25/93 CL-2 Lean Clay 

Opllnun 
Moisture 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Bench Mark: 

Test 

Mu. Lab 
by Doniiiy 

(PCF) 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

..... _ ..... _ 
" by Don,lty Per.- S\mdrlld 

Mahture (PCF) °""'""'Ian ea..-1m 
26.7 91.8 96.8 90.0 

24.0 96.9 102.2 90.0 

27.0 90.4 95.3 90.0 

21.5 91.9 96.9 90.0 

22.6 94.6 99.8 90.0 

19.7 96.2 101.5 90.0 

Cmnmu 

A 

A 

A 

A 

A 

A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1557-78 

No. Tell Larallm Eevatian 

93 

94 

95 

96 

97 

98 

1. Fill 

2. 

W Side 100' S of N End 

W Side N End 

E Side N End 

E Side 100' S of N End 

E Side 200' S of N End 

E Side 300' S of N End 

A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

Thomas LoBianco 
Laboratory Supervisor 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

Y2 

-. ' . 



BRAUNIM 
INTERTEC 

Braun lnlertec Corporation 

520 Fisherman's Rood 
la Crosse, Wisconsin 54603-1215 
608-781-7277 Fox: 781-7279 

Engineers and Scientisls Serving 
the Built and Natural Environments 

REPORT OF FIELD COMPACTION TESTS 

Date: August 30, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

T•I Sail 
No. DIie I.DI 0111lllca1lan 

99 8/26/93 CL-2 Lean Clay 

100 8/26/93 CL-2 Lean Clay 

101 8/26/93 CL-2 Lean Clay 

102 8/26/93 CL-2 Lean Clay 

103 8/26/93 CL-2 Lean Clay 

104 8/26/93 CL-2 Lean Clay 

105 8/26/93 CL-2 Lean Clay 

Opllnun 
Malllllre 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Bench Mark: 

T•I 

Maa.ub 
lllyDm!lly 

(PCP) 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

No. T .. 1 Location 

99 E Side S End 

100 E Side 100' N of S End 

101 E Side 200' N of S End 

102 E Side 300' N of S End 

103 E Side 400' N of S End 

104 E Side 500' N of S End 

105 E Side 600' N of S End 

Project No: BNDX-93-037 A 

Project DescripUon: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

lnl'I- lnl'I-

• Illy Dmlily l"&rcBII ~r...i 
Mablllre (PCP) C.W..-lan ean.-i1an 

27.0 96.4 101.6 90.0 

30.1 88.8 93.7 90.0 

28.1 92.2 97.2 90.0 

30.7 85.2 90.0 90.0 

24.1 98.2 103.5 90.0 

33.9 85.4 90.0 .90.0 

27.8 92.5 97.5 90.0 

ecn.i-. 

A 

A 

A 

A 

A 

A 

A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1557-78 

e .... ,.., 

2nd Lift 

2nd Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

I. Fill 

2. 
A. Test Results Comply With Specifications. 

B. Test Results Do Not Comply With Specifications. 

NOTES: 

·. \ . 

cc: 

~(~~ 
Thomas Tiaianco 
Laboratory Supervisor 



BRAUN'M 
INTERTEC 

jlraun lnterhtc Corpo~tion 
520 Fisherman', Raad · · 
la Crasw, Wisconsin 54603-1215 
608-781•72n Fox: 781-7279 

Engineers and Scienfisfs Serving 
lhe Bui/I and Nalural Enviranmenls 

REPORT OF FIELD COMPACTION TESTS 

Date: August 30, 1993 

Oient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

T•I SoD 
No. Dole l,DI a .. 111a,1an 

106 8/26/93 CL-2 Lean Clay 

107 8/26/93 CL-2 Lean Clay 

108 8/26/93 CL-2 Lean Clay 

109 8/26/93 CL-2 Lean Clay 

110 8/26/93 CL-2 Lean Clay 

111 8/26/93 CL-2 Lean qay 

112 8/26/93 CL-2 Lean Clay 

O.,.lnun 
Mabtlft 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Bench Mark: 

Tfll 
No. Tmtl.outlm 

106 E Side Inside Edge 200' N of S End 

107 E Side Inside Edge 100' N of S End 

108 W Side N End 

109 100' S of N End 

110 200' S of N End 

111 300' S of N End 

112 400' S of N End 

Maa. lAlt 
llr)'0-11)' 

(PCF) 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

.... _ .... _ 
" Dr)' l>mlil)' ...._ 

~ 
Malltlft (PCF) ean.-1m ean.-ian c-

27.8 88.2 93.0 90.0 A 

36.6 84.8 90.0 90.0 A 

29.0 87.8 92.6 90.0 A 

29.9 90.1 95.0 90.0 A 

26.8 93.2 98.2 90.0 A 

30.4 90.3 95.2 90.0 A 

28.0 93.3 98.3 90.0 ·A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1557-78 

1:1 ... ,ian 

E Side Final Lift 

E Side 2nd Lift 

E Side 2nd Lift 

E Side 2nd Lift 

W Side Final Lift 

W Side Final Lifi 

W Side Final Lift 

1. Fill 
2. 

A. Test Results Comply With Specifications. 

NOTES: 

cc: 

B. Test Results Do N~t Comply With Specifications. 

Thomas LoBianco 
Laboratory Supervisor 



BRAUN ... 
INTERTEC 

-Braun lntertec Corporation . 

520 Fisherman's Road 
la Crosse, Wisconsin 54603-1215 
608-781-7277 Fax: 781-7279 

Engineers and Scienlisfs Serving 
/lie Bui/I and Na/ural Environmen/s 

REPORT OF FIELD COMPACTION TESTS 

Date: August 30, 1993 

Oient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 · 

Mu.Lab 
Ta& Sall Opclnun lllJ Dimity 
No. DIie I.DI Omlllcadm Malllure (PCF) 

113 8/26/93 CL-2 Lean Clay 25.4 94.8 

114 8/26/93 CL-2 Lean Clay 25.4 94.8 

115 8/26/93 CL-2 Lean Clay 25.4 94.8 

116 8/26/93 CL-2 Lean Clay 25.4 94.8 

117 8/26/93 CL-2 Lean Clay 25.4 94.8 

118 8/26/93 CL-2 Lean Clay 25.4 94.8 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Bench Mark: 

Teal 
No. Teal l.«lllan 

113 W Side 500' S of N End 

114 W Side 600' S or N End 

115 W Side 680' S of N End Outside Edge 

116 W Side 750' S of N End Outside Edge 

117 W Side S End 

118 W Side 50' E or S End 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal. Landfill Site 
Onalaska, WI 

ln1'1- ln1'1-

• DIJDlnlll)' Fa- Spcilled 
Mals1we (PCF) Caq,fflian em.-aian 

· 26.1 96.8 102.1 90.0 

32.6 85.5 90.2 90.0 

22.2 96.3 101.6 90.0 

25.2 88.0 92.8 90.0 

27.0 89.5 94.4 90.0 

26.7 93.9 99.0 90.0 

Canmaa 

A 

A 

A 

A 

A 

A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1557-78 

Eewlian 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

I. Fill 

2. 
A. Test Results Comply With Specifications. 

NOTES: 

cc: 

B. Test Results Do Not Comply With Specifications. 

Thomas LoBianco 
Laboratory Supervisor 
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BRAUN"· 
INTERTEC 

- Braun lntertec Corpomtiol\ 
520 Fisherman's Road 
la Crosse, Wisconsin 54603-1215 
608-781-7277 Fax: 781-7279 

Engineers and Scienlisls Serving 
Ilia Built and Natural Environments 

REPORT OF FIELD COMPACTION TESTS 

Dale: September 23, 1993 

Oient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tai Sall 
No. Dlte I.DI 0-llloallan 

119 9/2/93 CL-2 Lean Clay 

120 9/2/93 CL-2 Lean Clay 

121 9/2/93 CL-2 Lean Clay 

122 9/2/93 CL-2 Lean Clay 

123 9/2/93 CL-2 Lean Clay 

124 9/2/93 CL-2 Lean Clay 

125 9/2/93 CL-2 Lean Clay 

Opllnun 
Molllln 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Bench Mark: 

Tai 

MIL IAb 
bJDlmllJ 

(PCF) 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

94.8 

No. TOIi Locatim 

119 E of Center of Landfill Cap, Midpoint 

120 E of Center of Landfill Cap, 100' S of Midpoint 

121 E of Center of Landfill Cap, 200' S of Midpoint 

122 E of Center of Landfill Cap, 300' S of Midpoint 

123 E of Center of Landfill Cap, 400' S of Midpoint 

124 Center of Landfill Cap, Midpoint 

125 W of Center of Landfill Cap, Midpoint 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

"'"- lnFI-

• bJDlmlly ,__ 
~ 

Moiallft (PCF) eaa.-1m ean.,..i;.., 

22.7 97.9 103.2 90.0 

25.9 88.5 93.3 90.0 

27.4 95.2 100.4 90.0 

24.4 92.0 97.0 90.0 

23.0 94.7 99.8 90.0 

24.5 87.7 92.S 90.0 

22.9 99.1 104.5 90.0 

Can-. 

A 

A 

A 

A 

A 

A 

A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1S57-78 

lilevalim 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

I. Fill 

2. 
A. Test Results Comply With Specifications. 

NOTES: 

cc: 

B. Test Results Do Not Comply With Specifications. 

Thomas LoBianco 
Laboratory Supervisor 



BRAUN'M 
INTERTEC 

~ Braun lnlertec Corpon1tion. 

520 Fisherman's Road 
La Crosse, Wisconsin 54603·1215 
608·781-7277 Fax: 781•7279 

Engineers and Scienlisls Serving 
lhe Bui/I and Nalural fnvironmenls 

REPORT OF FIELD COMPACTION TESTS 

Date: September 23, 1993 

Olent: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Mu. !Ab 
T•I Sall Opllnun Dr)'Dlnlily 
No. Dote l,D.I Omlllcatlan Mabtwe (l'CF) 

126 9/2/93 CL-2 Lean Clay 25.4 94.8 

127 9/2/93 CL-2 Lean Clay 25.4 94.8 

128 9/2/93 CL-2 Lean Clay 25.4 94.8 

129 9/2/93 CL-2 Lean Clay 25.4 94.8 

130 9/2/93 CL-2 Lean Clay 25.4 94.8 

131 912193 CL-2 Lean Clay 25.4 94.8 

132 9/2/93 CL-2 Lean Clay 25.4 94.8 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1556-82 

Dench Mark: 

Tell 
No. Tai Lcatlan 

126 W of Center of Landfill Cap, Midpoint 

127 W of Center of Landfill Cap, 100' N of Midpoint 

128 W of Center of Landfill Cap, 200' N of Midpoint 

129 W of Center of Landfill Cap, 100' S of Midpoint 

130 W of Center of Landfill Cap, 200' S of Midpoint 

131 W of Center of Landfill Cap, 300' S of Midpoint 

132 W of Center of Landfill Cap, 400' S of Midpoint 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

lnR- lnR-

" Dry Dlnlily ..... ~'""' Moisture (PCF) Calq,ldlan °"'1l"Cllan 

28.0 94.1 99.2 90.0 

29.2 92.1 97.1 90.0 

33.4 88.0 92.8 90.0 

27.6 91.4 96.4 90.0 

24.4 91.9 96.9 90.0 

30.9 87.3 92.0 90.0 

25.8 93.7 98.7 90.0 

Cmmenl1 

A 

A 

A 

A 

A 

A 

A 

Standard Proctor ASTM D 698-78 

X Modified Proctor ASTM D 1557-78 

FJevatim 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

2nd Lift 

Final Lift 

1. Fill 

2. 
A. Test Results Comply With Specifications. 

NOTES: 

cc: 

B. Test Results Do Not Comply With Specifications. 

Thomas LoBianco 
Laboratory Supervisor 



BRAU NIM 
INTERTEC 

_ Braun lnlertec Co~~tio~ 
520 Fishermon's Road 
lo Crosse, Wisconsin 54603-1215 
608·781-7277 Fax: 781-7279 

Engineers and Scienlisls Serving 
!he Bui/I and Nalural Environments 

REPORT OF FIELD COMPACTION TESTS 

Date: September 23, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Mu. Lab 
Tell Sall Opllnun Dlyl>msil)' 
No. Dile I.DI Ollllllallan Mabbft (l'CF) 

133 9/8/93 CL-2 Lean Clay 25.4 94.8 

134 9/8/93 CL-2 Lean Clay 25.4 94.8 

13S 9/8/93 CL-2 Lean Clay 25.4 94.8 

136 9/8/93 CL-2 Lean Clay 25.4 94.8 

137 9/8/93 CL-2 Lean Clay 25.4 94.8 

138 9/8/93 CL-2 Lean Clay 25.4 94.8 

139 9/8/93 CL-2 Lean Clay 25.4 94.8 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1S56-82 

Bench Mark: 

Tell 
No. T•ll.ocallm 

133 Center of Landfill Cap, 200' S of Midpoint 

134 E Side of Landfill Cap, 100' S of Midpoint 

13S E Side of Landfill Cap, 300' S of Midpoint 

136 E Side of Landfill Cap, 400' S of Midpoint 

137 E Side of Landfill Cap, S00' S of Midpoint 

138 E Side of Landfill Cap, 100' N of Midpoint 

139 E Side of Landfill Cap, 200' N of Midpoint 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

..... _ ......... 
" Illy Dmsily ...,,_ 11\!0Cllled 

Maisllft (l'CF) ean.-1on ~-
29.2 92.1 97.1 90.0 

33.4 88.0 92.8 90.0 

27.6 91.4 96.4 90.0 

24.4 91.9 96.9 90.0 

30.9 87.3 92.0 90.0 

25.8 93.7 98.8 90.0 

28.1 94.1 99.2 90.0 

Camlel8 

A 

A 

A 

A 

A 

A 

A 

X 

Standard Proctor 

Modified Proctor 

ASTM D 698-78 

ASTM D 1S57-78 

Eevallon 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

l. Fill 

2. 
A. Test Results Comply With Specifications. 

NOTES: 

cc: 

B. Test Results Do Not Comply With Specifications. 

Thomas LoBianco 
Laboratory Supervisor 



BRAUN"" 
INTERTEC 

, Braun lnlertec Corpo•tion, 
520 Fisherman's Raod 
la Crosse, Wiscansin 54603-1215 
608-781-7277 Fax: 781-7279 

Engineers and Scientists Serving 
the Built and Natural Environments 

REPORT OF FIELD COMPACTION TESTS 

Date: September 23, 1993 

Olent: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

T•I Sall 
No. Dole I.DI amtlleallan 

140 9/10/93 CL-2 Lean Clay 

141 9/10/93 CL-2 Lean Clay 

142 9/10/93 CL-2 Lean Clay 

143 9/10/93 CL-2 Lean Clay 

144 9/10/93 CL-2 Lean Clay 

145 9/10/93 CL-2 Lean Clay 

146 9/10/93 CL-2 Lean Clay 

Mu.Lab 
Opllnun DIJDmlilJ' 
Moallft (l'CP) 

25.4 94.8 

25.4 94.8 

25.4 94.8 

25.4 94.8 

25.4 94.8 

25.4 94.8 

25.4 94.8 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, ,WI 

lnPI- lnPI-

" lllJ DomilJ' Fer- S'peclr..s 
Moialure (PCF) eon.,o.ilcn Caq,lcllcn 

23.8 100.7 106.2 90.0 

35.9 82.3 86.8 90.0 

35.1 82.8 87.3 90.0 

30.1 85.5 90.1 90.0 

27.4 93.1 98.1 90.0 

24.0 93.7 98.8 90.0 

33.3 87.6 92.4 90.0 

Cammu 

A 

B 

B 

A 

A 

A 

A 

X Nuclear Method ASTM D 2922-81 Standard Proctor ASTM D 698-78 

Sand Cone Method ASTM D 1556-82 X Modified Proctor ASTM D 1557-78 

Bench Mark: 

Tesl 
No. 

140 

141 

142 

143 

144 

145 

146 

1. Fill 

2. 

Tesl Locllian 

Center of Landfill Cap, 700' N of Midpoint 

B Side of Landfill Cap, 300' N of Midpoint 

E Side of Landfill Cap, 400' N of Midpoint 

E Side of Landfill Cap, 500' N of Midpoint 

W Side of Landfill Cap, 100' N of Midpoint 

W Side of Landfill Cap, 200' N of Midpoint 

W Side of Landfill Cap, 300' N of Midpoint 

A. Test Results Comply With Specifications. 
B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

~•B-~ ~ .. Lo 1anco 
Laboratory Supervisor 

B<Ylllan 

First Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 

Final Lift 



BRAUNIM 
INTERTEC 

~ Braun lntertec eo....,.rati~n 
520 Fisherman's Raad 
La Crosse, Wisconsin 54603·1215 
608-781•7277 Fox: 781-7279 

Engineers and Scienlisls Serving 
the Bui/I and Natural Environmenls 

REPORT OF FIELD COMPACTION TESTS 

Date: September 23, 1993 

€1ient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

T<II SaD 
No. Date I.DI Q111lllcadcn 

147 9/10/93 CL-2 Lean Clay 

148 9/10/93 CL-2 Lean Clay 

149 9/10/93 CL-2 Lean Clay 

Opllnun 
Mallhft 

25.4 

25.4 

25.4 

X Nuclear Method ASTM D 2922-81 

Sand Cone Method ASTM D 1S56-82 

Bench Mark: 

Tai 

Mu.Lall 
Dr7Dmshy 

(PCF) 

94.8 

94.8 

94.8 

No. Tai Ltu1i111 

147 W Side of Landfill Cap, 400' N of Midpoint 

148 W Side of Landfill Cap, S00' N of Midpoint 

149 Center of Landfill Cap, 600' N of Midpoint 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Municipal Landfill Site 
Onalaska, WI 

lnl'I- lnl'I-

• Dr7 Dmsily ....... Sp,cilled 
Molsll•e (l'CF) ear.,.ctlm °"'-1lm 

25.1 93.6 98.6 90.0 

32.3 83.3 87.8 90.0 

32.4 88.l 92.9 90.0 

Onmna 

A 

B 

A 

Standard Proctor 

X Modified Proctor 

ASTM D 698-78 

ASTM D 1557-78 

e .... 1icn 

Final Lift 

Final Lift 

Isl Lift 

1. Fill 

2. 
A. Test Results Comply With Specifications. 
B. Test Results Do Not Comply With Specifications. 

NOTES: 

cc: 

~~-ToomaFTuanco 
Laboratory Supervisor 



BRAUN'M 
INTERTEC 

Braun lntertec Co,iporation 
520 Fis.herman's Road · 
la Crosse, WiKansin 5'1603-1215 
608-781-7277 Fax: 781-7279 

Engineers and Scientists Serving 
the Built and Natural Environments 

REPORT OF FIELD COMPACTION TESTS 

Date: November 11, 1993 

Olent: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Tai .. 
No. Dole I.DI amlllca1llln 

157 11/8/93 BC-5 Crushed L.S. 

158 11/8/93 BC-5 Crushed L.S. 

159 11/8/93 BC-5 Crushed L.S. 

160 11/8/93 BC-5 Crushed L.S. 

161 11/8/93 BC-5 Crushed L.S. 

162 11/8/93 BC-5 Crushed L.S. 

163 11/8/93 BC-5 Crushed L.S. 

()pllnun 
Malsnn 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

8.6 

Mu.Lab 
Dr,Dlnily 

(PCF) 

135.0 

135.0 

135.0 

135.0 

135.0 

135.0 

135.0 

Project No: BNDX-93-037 A 

Project Description: 
COMPACTION TESTING 
Onalaska Munic,pal Landfill Site 
Onalaska, WI 

..... _ Inn-

" Dr, Dinli, ,__ 5p,,:1rae11 
Molahft (PCF) c:.n.,..tlan ean.-icn 
2.9 135.7 100.7 95.0 

3.7 134.4 99.6 95.0 

4.5 136.0 100.8 95.0 

3.5 134.0 99.2 95.0 

3.9 133.1 98.6 95.0 

4.9 133.5 98.9 95.0 

3.8 134.3 99.3 95.0 

Camlonll 

A 

A 

A 

A 

A 

A 

A 

X Nuclear Method ASTM D 2922-81 Standard Proctor ASTM D 698-78 

Sand Cone Medlod ASTM D 1556-82 X Modified Proctor ASTM D 1S57-78 

Bench Mark: 

Tai 
No. Tai Location Elevalicn 

1S7 Sportman's Club Road, Ent"rance Off County Hwy Z F.G. 

158 Sponman's Club Road, 200' S of Entrance Off County Hwy Z F.G. 

159 Sponman's Club Road, 400' S of Entrance Off County Hwy Z F.G. 

160 Sponman's Club Road, 600' S of Entrance Off County Hwy Z F.G. 

161 Sportman's Club Road, 700' S and ISO' W of Entrance Off Cowtty Hwy Z F.G. 

162 Sportman's Club Road, 700' S and 250' W of Entrance Off County Hwy Z F.G. 

163 Sportman's Club Road, S of Landfill Entrance Gate F.G. 

1. Fill A. Test Results Comply With Specifications. 
2. B. Test Results Do Not Comply With Specifications. 

NOTES: F.G. = Finished Grade 

cc: 

~~. 
Thomas LoBianco 
Laboratory Supervisor 
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WATER CONTENT" 

LEGEND: Pt. Method 

e BC-2 

Classification Maximum Dry 
Unit Weight, pd 

139.9 

BRAUN PROJECT NO: BNDX-93-037A 

Onalaska Municipal Landfill Site - Onalaska, WI 

~ LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 698) . 

3 0 

Optimum Water 
Content% 

8.2 

November 1993 

FIGURE!-

Ill ·· Braun lntertec La Crosse, WI Geotecbnlcal Testing Services 
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\ 100% Saturation I 11ssumed sp. gr.= ~ .95) 

148 

135 

130 
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115 
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\ 110 
0 5 10 15 20 25 

I.IATER CONTENT~ 

LEGEND: Pt. Method Classification 

• ec-5 c GRADE I CRUSHED STONE 

BRAUN PROJECT NO: BNDX-5'3-G37A 

Onalaska Municipal Landfill Site • Onalaska, WI 

Maximum Dry 
Unit Weight, pcf 

135.0 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 1557) 

30 

Optimum Water 
Content% 

e.e 

November 1993 

FIGURE! 

Braun lntertec La Crosse, WI Geotechnical Testing Semces 



150 

145 
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:z 135 
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CJ 130 

125 
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115 

LEGEND: Pt. Method 
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\ - ., 
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"' \ J '\ 
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\ 
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\ 
\ 

\ 

\ 
5 10 15 20 25 

WATER CONTENT" 

Classification 

GRADE I CRUSHED STONE 

Maximum Dry 
Unit Weight, pcf 

137.0 

BRAUN PROJECT NO: BNDX-93-037A 

Onalaska Municipal Landfill Site • Onalaska, WI 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 1557) 

-

30 

Optimum Water 
Content% 

e.e 

November 1993 

FIGURE! 

Braun lntertec La Crosse, WI Geotcc:laoical Testing Services 



I 

► a= 
C 

151 

145 

141 

135 
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5 10 15 20 25 

l,IATER CONTENT" 

Classification 

GRADE I CRUSHED STONE 

Maximum Dry 
Unit Weight, pcf 

136.7 

BRAUN PROJECT NO: BNDX-93-o37A 

Onalaska Munlclpal Landfill Site • Onalaska, WI 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 1557) 

;;:0 

Optimum Water 
Content% 

8.3 

November 1993 

FIGURE1 

Braun lnterCec La Crosse, WI Geotechnical Testing Services 
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Cl~ification 

ML SILT, brown 

BRAUN PROJECT NO: BNDX-93-037A 
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100% Saturation 1 ~sumed sp. gr.= ~ .95) 
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25 30 35 

WATER CONTENT~ 

Maximum Dry 
Unit Weight, pcf 

93.5 

Onalaska Munlclpal Landfill Site - Onalaska, WI 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 698) 

\ 
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40 

Optimum Water 
Content% 

25.4 

November 1993 

FIGUREl 

Braun lntertec La Crosse, WI Geotecbnical Testing Senices 
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15 - 20 

Classification 
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BRAUN PROJECT NO: BNDX-93-037A 

- \ ., 
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25 30 35 

WATER CONTENT" 
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94.8 

Onalaska Municipal Landfill Site - Onalaska, WI 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 698) 
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48 

Optimum Water 
Content% 

25.4 

November 1993 

FIGUREl 

Ill Braun lntertec La Crosse, WI Geotecbni_cal Testing Services 
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LEGEND: PL Method 
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Classification 

t1L SILT, br01.1n 

BRAUN PROJECT NO: BNDX-93-o37A 
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100% Saturation 1 ~sumed sp. gr.= : .95) 
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25 

MATER CONTENT% 
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30 
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35 
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Onalaska Municipal Landfill Site - Onalaska, WI 

.LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 698) 
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40 
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Content% 
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November 1993 

FIGUREl ! 
Braun lntertec La Croue, WI Geotechnical Testing Services i 
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BRAUN PROJECT NO: BNDX-93-037A 

Onalaska Municipal Landfill Site • Onalaska, WI 

~ LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 1557) 
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22 24 

Optimum Water 
Content% 

8.4 

November 1993 

FIGURE! 

Ill Braun lntertec La Crosse, WI Geotecbnlcal Testing Services 
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FIGUREl 

Braun lntertec La Crosse, WI Geotechnical Testing Services 
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WATER CONTENT X 

Classification Maximum Dry 
Unit Weight, pcf 

SP POORLY GRADED SAND, m-c grained, red-bro~n 124.4 

BRAUN PROJECT NO: BNDX-93-037A 

Onalaaka Municipal Landfill Site - Onalaska, WI 

LABORATORY COMPACT/ON CHARACTERISTICS OF SOIL (ASTM D 1557) 
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Content% 
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November 1993 

FIGUREl 

Braun lntea1ec La Crone, WI Geotechnlcal TesUng Services 
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SP POORLY GRADED SAND, m-c grained, red-bro~n 123.4 

BRAUN PROJECT NO: BNDX-93-G37A 

Onalaska Municipal Landfill Site • Onalaska, WI 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 1557) 
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Content% 
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November 1993 

F1GURE1 

Braun lnlertec La Crosse, WI Geotecbnical TesUng Services 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 1557) 

\ 
~ 

'\ 

18 20 

Optimum Water 
Content% 

4.6 

November 1993 

FIGUREl 

Braun lntertec La Crosse, WI Geotechnical Testing Services 
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BRAUN PROJECT NO: BNDX-93-037A 

Onalaska Municipal Landfill Site - Onalaska, WI 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 1557) FIGUREl 

Braun lntertec La Crosse, WI Geotechnical TesUng Senlces 
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BRAUN PROJECT NO: BNDX-93-037A 
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November 1993 

FIGUREl 

Braun lntertec La Crosse, WI G_eotechoical TesUog Services 
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FIGUREl 

Ill Braun lntertec La Crosse, WI Geolecbnical Testing Services 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 1557) FIGUREl 

Braun lolertec La Crosse, WI Geotechnical Testing Services . 
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Braun lntertec La Crosse, WI Geotechnical Testing Services 
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m Braun lntertec La Crosse, WI Geotechnical Testing Services 
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I Unit Weight, pd Content% 

• TC-4 A MH ELASTIC SILT, brown 99.S 28.4 

. BRAUN PROJECT NO: BNDX-9J.()37A November 1993 

Onalaska Municipal Landflll Site - Onalaska, WI 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 698) FIGUREl 

Braun lntertec: La Crosse, WI Geotechnical Testing Services 
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BRAUN PROJECT NO: BNDX-93-o37A November 1993 · 

Onalaska Municipal landfill Site • Onalaska, WI 

LABORATORY·COMPACTION CHARACTERISTICS OF SOIL (ASTM D 698) FIGUREl 

Braun latertec La Crosse, WI Geotecbnical Testing Services 



115,-------r------r-::------r-----......-------.------, 

... 
u 
A. .. 
t-:c 105 
"' ti 
:::& 

r::. 
!i 
► a: 
C 100 

901------+-------+------1-------+-----~....----~ 

LEGEND: Pt. Method 

e TC-7 A 

Clauification 

CH FAT CLAY, brown 

BRAUN PROJECT NO: BNDX-93-0.17A 

WATER CONTENT ,c 

Onalaaka Municipal Landfill Site • Onalaska, WI 

Maximum Dry 
Unit Weight, pcf 

98.2 

Optimum Water 
Content% 

25.5 

October 1993 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 1557) FIGURE! 

Braun lntertec La Crosse, WI Geotechnical Testing Services 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL (ASTM D 1557) FIGUREl 
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GRAIR SIIB ACCUHULATIOR CURVE 

I GRAVEL SAND FINES 
I COARSE MEDIUM FINE COARSE 11EDIUM FINE SILT & CLAY 
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PROJECT: BNDX-93-037A GRAVEL 58.0 X CLASSIPJ:CATJ:ON: Landfill Cap Remedial Action 
Onalaska Municipal Landfil I Site SAND 38.0 X GRADE #1 CRUSHED STONE, 
Onalaska, WI SILT AND CLAY 4.0 X 
SAMPLE NO.: BC-1 cu n.9 

D60=10.82 D30=1.08 D10=0.14 
Cc 0.8 
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GRAXH SXIB ACCUHULATXOH CURVB 
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PARTICLE DIAMETER, mm 

PROJECT: BHD:X-93-037A GRAVEL 93.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND X GRACE 11 CRUSHED STONE, 
Onalaska, MI SILT AND CLAY X 
SAMPLE NO.: BC-2 Cu 

D60=13.03 D30=9.60 D10=5.22 
Cc 
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GRAIN SIIB ACCUMULATION CURVE 

I GRAVEL SAND FINES 
I COARSE t1EDIU1'1 FINE COARSE t1EDIUl'1 FINE SILT & CLAY 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 74.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 21.3 X GRADE 11 CRUSHED STONE, 
Onalaska, I.II SILT AND CLAY 4.7 X 
SAMPLE NO.: BC-3 Cu 41.8 

D60=12.89 D30=5.65 D10=0.31 
Cc 8.0 



GRAIN SIZB ACCUKULATION CURVB 

I GRAVEL SAND FINES 
I COARSE MEDIUM FINE COARSE MEDIUM I FINE SILT & CLAY 
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PROJECT: BNDX-93-037.A GRAVEL 58.0 X CLASSl'.Fl'.CATl'.OH: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 33.4 X , 
Onalaska, MI SILT AND CLAY 8.6 X 
SAMPLE NO.: BC-4 Cu 103.2 

D6D=9.10 D30•1.65 D10=0.09 
Cc 3.4 
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PROJECT: BHDX-93-037A GRAVEL 46.7 X CLASSIPICATIOH: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 52.1 X GRADE I CRUSHED STONE, 
Onalaska, MI SILT AND CLAY 1 .2 X 
SAMPLE NO.: BC-5 Cu 50.0 

D60=8.68 D30=1.17 D10=0.17 
Cc 0.9 



G~IH SIIB ACCUMULATIOH CURVB 

GRAVEL SAND FINES 
COARSE t1EDIUM FINE COARSE MEDIUM FINE SILT I, CLAY 
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PROJECT: BHDX-93-037A GRAVEL 61.4 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 31.2 X GRADE I CRUSHED STONE, 
Onalaska, WI SILT AND CLAY 7.4 X 
SAMPLE NO.: BC-6 Cu 66.0 

D60=11.94 D30=3.36 D10=0.18 
Cc 5.2 



100
311 

90 

80 

70 

60 

ffi I s0 
a. 

!z 
~ 40 a: 
I.I.I a. 

30 

20 

10 

0 

COARSE 

-
I\ 

GRAIH SIIB ACCtJKULATIOH CURVB 
GRAVEL SAND 
tlEDIUM FINE COARSE tlEDIUM FINE 

1• 3/411 1/2" 3/8" 4 10 20 40 60 100 
U.S. S~I NE s=z1 ~s 

\ 
\ 

I\ 
' \ 

~~ 
~ 

" ~ 
~ 

' " ' r------.... ~ ~ 

""" .... "'-- -- .... 
~ i-,..... r---... ... ~ 

1 1 0.1 
PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 63.3 X 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 33.7 X 
Onalaska, l,II SILT AND CLAY 3.0 X 
SAMPLE NO.: BC-7 Cu 32.9 

Cc 2.5 

FINES 
SILT lo CLAY 

200 

:, 

0.01 

CLASSIFICATION: 
GRADE I CRUSHED STONE, 

D60=12.91 D30=3.55 D10=0.39 



GRAIN SIZE ACCUMULATION CURVE 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X 
Landfill Cap Remedial Action CLASSIFICATION: 
Onalaska Municipal Landfill Site SAND 94.9 X SP-SM POORLY GRADED SAND 
Onalaska, l,II SILT AND CLAY 5. 1 X uith SILT, fine grained, 

SAMPLE NO.: G-1 Cu 2.2 
D60=0.23 D30=0.17 D10=0.10 

Cc 1.3 



GRAIN SIZB ACCUMULATION CURVB 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfi II Site SAND 99. 7 X SP POORLY GRADED SAND, 
Onalaska, MI SILT AND CLAY 0.3 X fine to medium 

eralned,bro1.1n 
SAMPLE NO.: G-2 Cu 3.8 

D60=0.68 D30=0.33 D10=0.18 
Cc 0.9 
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GRAJ:H SUIIB A ...... v~ULA'rIOH CUR.VB I 

GRAVEL SAND FINES 
COARSE MEDIUM I FINE COARSE MEDIUM FINE SILT & CLAY 
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PROJECT: BNDX-93-037A GRAVEL 100.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SANO " l/2" - l/4" 17 STONE, 
Onalaska, I.II SILT AND CLAY " SAMPLE NO.: G-3 Cu 

D60=10.05 D30=7.16 D10=5.45 
Cc 



GRAIN SIIB ACCUMULATION CURVB 

GRAVEL SAND FINES 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X 
Landfill Cap Remedial Action CLASSIFICATION: 
Onalaska Municipal Landfill Site SANO 95.6 X SP POORLY GRACED SAND, 
Onalaska, MI SILT ANO CLAY 4.4 X fine grained,broun 
SAMPLE NO.: G-4 Cu 2.0 

060=0.30 030=0.22 D10=0.15 
Cc 1.0 



GRAIN SIIB ACCUMULATION CURVB 
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PROJECT: BHDX-93-037A GRAVEL 3.2 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 95.9 X SP POORLY GRADED SAND, 
Onalaska, MI SILT AND CLAY 0.9 X fine to medium 

grained,~roun 
SAMPLE NO.: SL-1 Cu 3.4 

D60=0.72 D30=0.39 D10=0.21 
' Cc 1.0 
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PROJECT: BNDX-93-037A GRAVEL 18.4 X CLASSIFICATION: Landfill Cap Remedial Action 
SAND 81.0 X SP POORLY GRADED SAND ulth Onalaska Municipal Landfill Site 

GRAVEL, medium to coarse Onalaska, WI SILT AND CLAY 0.6 X eralned,red-broun 
SAMPLE NO.: SL-2 Cu 4.6 

D60=2.16 D30=0.90 D10=0.47 
Cc 0.8 
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PROJECT: BNDX-93-037A GRAVEL 35. 7 X 
Landfill Cap Remedial Action CLASSIFICATION: 
Onalaska Municipal Landfill Site SAND 63.5 X SP POORLY GRADED SAND Yith 
Onalaska, IJI SILT AND CLAY 0.8 X GRAVEL, coarse sralned,red 

SAMPLE NO.: SL-3 Cu 8.8 
D60=4.14 D30=1.37 D10=0.47 Cc 1.0 



GRAIN SIZB ACCUM1JLATIOH CORVB 
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PROJECT: BHDX-93-037A GRAVEL 14.2 X 
Landfill Cap Remedial Action CLASSIFICATION: 
Onalaska Municipal Landfill Site SANO 84.9 I SP POORLY GRADED SAND with 
Onalaska, lolI SILT AND CLAY 0.9 I GRAVEL, medium to coarse 

grained, 
SAMPLE NO.: SL-5 Cu 3.6 

D60=1.58 D30=0.74 D10=0.44 
Cc 0.8 



GRAIN SIZB ACCtJKULATION CURVE 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 96.0 X SP POORLY GRADED SAND, 
Onalaska, WI SILT ANO CLAY 4.0 X fine.grained,broYn 
SAMPLE NO.: SL-6 Cu 2.0 

D60=0.30 D30=0.22 D10=0.16 
Cc 1.0 



1 ' • GRAIN BIBB ACCUMULATION CURVB 
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PROJECT: BNDX-93-037A GRAVEL 18.2 X CLASSIPICATION: Landfill Cap Remedial Action 
SAND 80.7 X SP POORLY GRADED SAND uith Onalaska Municipal Landfill Site 

GRAVEL, medium to coarse Onalaska, WI SILT AND CLAY 1. 1 X srained,red-broYn 
SAMPLE NO.: SL-7 Cu 3.6 

D60=1.56 030=0.68 D10=0.43 
Cc 0.7 
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PROJECT: BHDX-93-037A GRAVEL 23.6 X CLASSIPICATION: Landfill Cap Remedial Action. 
SAND 75.2 X SP POORLY GRADED SAND Mith Onalaska Municipal Landfill Site 

1.2 X GRAVEL, medium to coarse Onalaska, I.II SILT AND CLAY srained,broYn 
SAMPLE NO.: SL-8 Cu 4.3 

D60=1.87 D30=0.73 D10=0.43 
Cc 0.7 
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PROJECT: BNDX-93-037A 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site 
Onalaska, IJI 
SANPLE NO.: SL-11 
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SP POORLY GRADED SAND Ylth 
GRAVEL, medium to coarse 
grained, 

D60=1.66 D30•0.69 D10=0.40 
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PROJECT: BHDX-93-037A GRAVEL 14.0 X CLASSIPICATION: Landfill Cap Remedial Action 
SAND 84.8 X SP POORLY GRADED SAND ulth Onalaska Municipal Landfill Site GRAVEL, medium to coarse Onalaska, MI SILT AND CLAY 1.2 X grained, 

SAMPLE NO.: SL-12 Cu 2.5 D60=0,98 D30=0.57 D10-0,39 
Cc 0.9 -
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GRAIH SIZE A ........ u&CULATIOH CURVE 
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PROJECT: BNDX-93-037A GRAVEL 11.2X CLASSIPICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SANO 87.3 X SP POORLY GRADED SANO, 
Onalaska, MI SILT AND CLAY 1 .5 X medium grained, 
SAMPLE NO.: SL-13 Cu 2.8 

D60=0.94 D30=0.56 D10=0.34 
Cc 1.0 



GRAIN SIIB ACCUKULATIOH CURVB 
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PROJECT: BNDX-93-037A GRAV£L 10.9 X CLASSIPICATI:ON: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 87.9 X SP POORLY GRADED SAND, 
Onalaska, MI SILT AND CLAY · 1.2 X medium grained, 
SAMPLE NO.: SL-14 Cu 2.6 

D60=0.88 Dl0=0.55 D10=0.34 
Cc 1 .o 
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GRAJ:H SJ:ZB ACCUKULA~J:OH CURVB 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 36.1 X 
Landfill Cap Remedial Action CLASSIFICATION: 

I 

Onalaska Municipal Landfill Site SAND 63.0 X SP POORLY GRADED SAND, 
Onalaska, I.II SILT AND CLAY 0.9 X fine ta medium 

srained,braun 
SAMPLE NO.: SL-16 Cu 8.2 

D60=4.11 D30=1.24 D10=0.50 I 

Cc 0.7 



GRAIN SIIB ACCUKULATION CURVB 
GRAVEL SAND FINES 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 22.9 X 
Landfill Cap Remedial Action CLASSIFICATION: 
Onalaska Municipal Landfill Site SAND 76.1 X SP POORLY GRADED SAND, 
Onalaska, MI SILT AND CLAY 1.0 X fine to medium 

grained,br01.1n 
SAMPLE NO.: SL-17 Cu 4.8 

D60=2.20 D30=0.84 D10=0.45 
Cc 0.7 



GRAIN SIIB ACCUKULATIOH CURVE 
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I COARSE MEDIUM FINE COARSE l'IEDIUM FINE SILT & CLAY 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 13.7 X CLASS:IFICATION: Landfi I I Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 84.4 X SP POORLY GRADED SAND, 
Onalaska, lolI SILT AND CLAY 1.9 X fine to medium 

srained,bro1.1n 
SAMPLE NO.: SL-18 Cu 5.4 

D60=1.35 D30=0.59 Dt0=0.25 
Cc t.0 



GRAXN SXZB ACCUKtJLATXON CURVB 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-O37A GRAVEL 19.9 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 78.0 X SP POORLY GRADED SAND, 
Onalaska, IJI SILT AND CLAY 2. 1 X fine to medium 

srained,brown 
SAMPLE NO.: SL-19 Cu 4.6 

D60=1.61 D30=0.67 D10=0.35 
Cc 0.8 



GRAIN SIIB ACCtJXtJLA'fIOH CtJRVB 
I GRAVEL SAND FINES 
I COARSE MEDIUM FINE COARSE MEDIUM FINE SILT & CLAY 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 21.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfi II Site SAND 77.0 X SP POORLY GRADED SANO, 
Onalaska, MI SILT AND CLAY 2.0 X fine to medium 

erained,bro..in 
SAMPLE NO.: SL-20 Cu 9. 1 

D60=2.64 D30=0.95 D10=0.29 
Cc 1.2 



GRAIN SIZB ACCtJKULATIOH CURVB 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 29.2 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 67,8 X SP POORLY GRADED SAND, 
Onalaska, l,II SILT AND CLAY 3.0 X fine to medium 

srained,brotJn 
SAMPLE NO.: SL-21 Cu 7.3 

D60=2.17 D30=0.70 D10=0.30 
Cc 0.8 



HYDROMETER ANALYSIS 

MKE10015508.WP5/14 



GRAIN SIZE - HYDROMETER AIIALYSIS CURVE 

GRAVEL SAND FINES 
MEDIUM FINE COARSE MEDIUM FINE SILT CLAY 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 0.3 X ML SILT,broYn 
Onalaska, MI SILT 17.0 X 

CLAY 82.7 X D60= Cu= SAMPLE: CL-1 D30= 
D10= Cc= 



GRAIN SIIB - BYDROHBTER ANALYSIS CURVB 
GRAVEL SAND FINES 

MEDIUM FINE COARSE MEDIUM FINE SILT CLAY 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 0.5 X ML SILT,brown 
Onalaska, MI SILT 16.8 X 

CLAY 82.7 X D60= Cu= SAMPLE: CL-2 D30= 
D10= Cc= 
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GRAIN SIZB - BYDRONBTBR UALYSIS CURVB 
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PROJECT: BNDX-93-037A GRAVEL o.o" 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 0.6 X 
Onalaska, loll SILT 4.8 X 

SAMPLE: CL-3 CLAY 94.6 X 
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CLASSIFICATION: 
ML SILT,br01o1n 
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GRAIN SIZB - IIYDRONBTBR ANALYSIS CURVB 

GRAVEL SAND FINES 
MEDIUM FINE COARSE MEDIUM FINE SILT CLAY 
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PARTICLE DIAMETER, mm I 

PROJECT: BNDX-93-B37A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 5.9 X CL LEAN CLAY,broYn 
Onalaska, MI SILT 50 ~ 1 X 

SAMPLE: cu, 44.0 X D60=0.019 Cu= TC-1 D30= Cc= D10= 



GRAVEL 
t1EDIUt1 FINE 

11 3/411 1L'" ' '8" 4 

98 

88 

78 

68 

30 

20 

10 

8 
1 

GRAIH SIZB - BYDROKBTBR AHALYSIS CURVB 

SAND 
COARSE t1EDIUt1 FINE 

10 20 40 60 100 200 

""""" 
~-L Sl EVE SIZ ; 

:--,. 

"'• ~ ' r--. 
"' ~ ..... 

l"'I~ 

1 0.1 
PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site 
Onalaska, l,II 

SAMPLE: TC-2 
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D30=0.006 
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Cu= 
Cc= 
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GRAIN SIZB - BYDRONBTBR ANALYSIS CURVB 

SAND FINES 
COARSE MEDIUM FINE SILT CLAY 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 2.2 X CL LEAN CLAY,broYn 
Onalaska, I.II SILT 52.J X 

CLAY 45.5 X D60=0.011 Cu= SAMPLE: TC-3 D30= 
D10= Cc= 
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GRAIII SIZB - HYDROHBTBR AIIALYSIS CURVB 

GRAVEL SAND FINES 
MEDIUM FINE COARSE MEDIUM FINE SILT CLAY 
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PROJECT: BNDX-93·037A GRAVEL 0,0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 0.2 X MH ELASTIC SILT,broun 
·Ona I ask a, MI SILT 59.0 X 

SAMPLE: CLAY 40.8 X D60=0.012 Cu= TC-4 Dl0=0.002 Cc= D10= 
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GRAIH SIZB - HYDROMETER AHALYSIS 
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PROJECT: BNDX-93-037A GRAVEL 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 
Onalaska, MI SILT 

SAMPLE: TC-5 CLAY 
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PROJECT: BN0X-93-837A GRAVEL 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site 
Onalaska, WI 

SAMPLE: TC-8 
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GRAIN SIIB - BYDROKB'rBR ANALYSIS CORVB 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 3.8 X CH FAT CLAY,broun 
Onalaska, MI SILT 42.4 X 

CLAY 53.8 X D60=0.009 cu= SAMPLE: TC-7 D30= Cc= D10= 



GRAIII SIZB - BYDROKBTBR .UOU.YSIS CORVB 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X 
Landfill Cap Remedial Action CLASSIFICATION: 
Onalaska Municipal Landfill Site SAND 4.3 X CH FAT CLAY,broun 
Onalaska, I.II SILT 38.2 X 

CLAY 57,5 X D60=0.007 C\F SAMPLE: TC-8 D30= 
D10= Cc= 
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GRAIII SIZB - BYDROKBTBR AHALYSIS CORVB 
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PROJECT: BNDX-93-037A 
I 

GRAVEL 0.0 X CLASSIPICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SANO 4.9 X CL LEAN CLAY,bro~n 
Onalaska, MI SILT 49.8 X 

CLAY 45.3 X D60=0.014 Cu= SAMPLE: TC-9 D30= 
010= Cc= 
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GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL 0,0 I CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 74.2 I SM SILTY SAND, fine 
Onalaska, MI SILT 24.4 X eralned,black 

CLAY 1.4 I D60=0.164 Cu= SAMPLE: TS-1 D30=0.083 
D10=0.020 Cc= 
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GRAIN SIZB - BYDROMBTBR ANALYSIS CURVB 

GRAVEL SANO FINES 
MEDIUM FINE COARSE MEDIUM FINE SILT CLAY 
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PROJECT: BNDX-93-037A GRAVEL 1.7 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 48.5 X ML SILT,eray-broYn 
Onalaska, loll SILT 43.8 X 

CLAY 6.0 X D60=0.152 cu= SAMPLE: TS-2 D30=0.021 
D10=0.008 Cc= 



GRAIN SIZB - BYDROKETER ANALYSIS CURVE 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 84.8 X SM SILTY SAND, fine 
Onalaska, WI SILT 14.3 X 9ralned,bro1.1n 

CLAY 0.9 X D60=0.284 cu= SAMPLE: TS-3 D30=0.181 Cc= D10=0.064 
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PROJECT: BNDX-93-037A GRAVEL 0.0 I CLASSIFICATION: Landfill Cap Remedlal Action 
Onalaska t1unlclpal Landfill Site SANO 23. 1 X tlL SILT ulth SAND,black 
Onalaska, MI SILT 61.7 X 

CLAY 15.2 X 060=0.053 Cu-SAMPLEr TS-4 D30::10.010 Cc• D10•0.00] 
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GRAIN SIZB - BYDROHETBR ANALYSIS CORVB 
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PROJECT: BNDX-93-037A GRAVEL 0. 1 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 25.7 I ML SANDY SILT,broun 
Onalaska, IJI SILT 55.9 I 

ClAT 18.3 I D60=0.056 Cu= SAMPLE: TS-5 D30=0.012 Cc= DIO= 



GRAIN SIZE - HYDROMETER JUIALYSIS CURVE 
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PROJECT: BNDX-93-037A GRAVEL 0,0 X CLASSIPICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 40.0 X ML SANDY SILT,broun 
Onalaska, IJI SILT 45.8 X 

CLAY 14.Z X D60=0.075 Cu= SAMPLE: TS-6 D30=0.025 
Dt0=0.003 Cea 
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PROJECT: BNDX-93-037A 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site 
Onalaska, MI 

SAMPLE: TS-7 

GRAVEL 

SAND 

SILT 

CLAY 

I'-

FINES 
SILT 

~ 

I\ 
\. 

1.3 X 

44.3 X 

41.3 X 

13. 1 X 

" 1,.., 

0.IIJL 

CLAY 

..... .... ..... ..... .... 
--.... ....., 

e.e 01 

CLASSIPICATION: 
ML SANDY SILT,bro1.m 

D60•0.135 
D30,.0.021 
D10 .. 0.003 

Cu■ 

Cc• 

I 

I 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 71.8 X SM SILTY SAND,broun 
Onalaska, IJI SILT 23.9 X 

CLAY 4.3 X D60=0.209 cu= SAMPLE: TS-8 D30=0.086 Cc= D10=0.012 



GRAIN SIZE - HYDROMETER ANALYSIS 
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PROJECT: BNDX-93-837A GRAVEL 
Landfill Cap Remedial Action 
Onalaska Munlclpal Landfill Site SAND 
Onalaska, MI SILT 

SAMPLE: TS-9 CLAY 

CURVE 

SILT 

~ ..._ 

0.0 I 

70.7 I 

24.1 I 

4.5 I 

FINES 
CLAY 

' -~ ., IL~ 
- --e.01 e.001 

CLASSIFICATION: 
SM SILTY SAND,bro1.1n 

D60•0.207 Cum D30=0.079 Cc• D10a0.014 

I 

I 



GRAIN SIZB - BYDROMBTBR ANALYSIS CURVB 
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MEDIUM FINE COARSE MEDIUM FINE SILT CLAV 

f" 3/4" 1/211 3/811 4 . ~ 20 40 60 100 200 
10 -~ SI EVE SIZ ; . 

90 

' I 80 \ 

' 70 \ 

\ 
60 

11 

c.!) ' z """' H 
en 

' ~ 50 
~ a.. .... 

~ r, z 
~ 40 
~ 

\ lLI a.. 

30 

' ~ 20 

~" ~ -10 -.......... 

"-
0 

10 1 0.1 0.01 0.001 
PARTICLE DIAMETER, mm I 

PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 46,3 X ML SANDY SILT,broyn 
Onalaska, l,II SILT 40.0 X 

CLAY 13.7 X D60=0.136 cu= SAMPLE: TS-10 D30=0.023 Cc= D10=0.002 
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PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site 
Onalaska, I.II 

SAMPLE& TS-11 

GRAVEL 

SAND 

SILT 

CLAY 

~ 

' 

FINES 
SILT 

!Iii,.. -~. 
0.0 X 

67.1 X 

25.4 X 

6.1 X 

0.01 

CLAY 

"'- II, -
-..... 

0. 001 

CLASSIFICATION: 
SM SILTY SAND,broYn 

D60=0.210 
D30=0.061 
D10•0.008 

CU" 
Cc• 

I 

I 
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GRAIN SIIB - IIYDROMBTBR ANALYSIS CURVE 

SAND FINES 
COARSE MEDIUM FINE SILT CLAY 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 51.7 X SM SILTY SANO,bra~n 
Onalaska, IJI SILT 39.4 X 

CLAY 8.9 X 060=0.173 cu= SAMPLE: TS-12 030=0.041 
010=0.007 Cc= 

I 

I 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 41.2 X ML SANDY SILT,broYn 
Onalaska, IJI SILT 39. 7 X 

CLAY 19.1 X D60•0.086 Cua SAMPLEs TS-13 D30•0.019 
D10•0.002 Cc• 

·--- ·----
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PROJECT: BNDX-93-037A GRAVEL 0.0 I CLASSIPICATIOH: Landfill Cap Remedial Action 
Onalaska t1unlclpal Landfill Site SAND 29.8 I ML SILT Ylth SAND,broYn 
Onalaska, WI SILT 49.7 I 

CLAY 20.5 I D60•0.055 Cu-SAMPLE1 TS-14 D30•0.D12 Cc• 
D10• ----·- -· - - .. , .. -- •· 
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GRAIN SIZE - HYDROMETER ANALYSIS 
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PROJECT: BNDX-93-137A GRAVEL 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 
Onalaska, loll SILT 

SAMPLE: TS-18 CLAY 
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PROJECT: BNDX-93-037A GRAVEL 
Landfill Cap Remedial Action 
Onalaska Munlclpal Landfill Site 
Onalaska, WI 
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Cu■ D30•0.020 Cc• D10•0.002 
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PROJECT: BNDX-93-037A GRAVEL 0.0 X CLASSIFICATION: Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site SAND 43.4 I ML SANDY SILT,brown 
Onalaska, Ml: SILT 38.2 I 

CLAY 18.4 I D60=0.113 Cll'I SAMPLE: TS-18 D30•0.012 Cc• D10-
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·Project: 

BRAUNIM 
INTERTEC 

BNDX-93-037A 
ASTM D 5084, Method C 

Braun lnlertec Engineering, Inc. 
310 Service Court Norlheosl - -
Rochesler, Minnesola 55906-3446 
507•281-2515 fox; 281-5303 

fnr1inenrs and Scianlisl~ 5r.rvrnr1 
llu: Oui/1 one/ Nolurul f11vi,011mrmls 

Dale: 8/17/93 

Boring: Sam pie: TW- I --------- Dcplh: 

Sample Description: CH, Fat clay, olive gray, wet 

Initial 
Wt Specimen + Tare Wet: 45.87 ----
Wt. Specimen + Tare Dry: 39.31 ----
Wl. Tare: 20.80 
Moisture Content: 35.4% 

Diameter: 
Initial Ht.: 
Finai Ht., L: 
Sp. Gravity: 

2.84 in 
7.7 cm 
7.7 cm 

2.700 

Arca, A: 
Initial Dry Unil Wt.: 
Final Dry Unit Wt.: 

--------

Final 
Wl Specimen+ Tare Wet: 719.90 
Wt. Specimen + Tare Dry: 562.11 ----
Wt. Tare: t 24.5 I 
Moisture Content: 36. I% 

40.87 cm2 ---- Initial Wt. (gm): 5Xt.42 
85.2 per Initial Saturation: 
X5.2 per Final Saturation: 

Burcuc Arca, a (cm2): 0.73 Differential pressure: 2.0 psi= 140.7 cm H20 
Consolidation Pressure (psi): 5.0 
Skcmplon's B coeficicnt: 1.0 

Operating Pressures (psi): Cell: 65.0 

Time (t) Hl HZ 
sec cm cm 

Initial 0 42.00 16.30 
Final 29820 41.60 16.70 

Rc.o;ull 
Initial 0 41.60 16.70 
Final 58320 40.80 17.50 

Result 
Initial 0 43.10 15.20 
Final 4S480 42.S0 1S.80 

Result 

Initial 0 42.50 15.SO 

Final 38220 42.00 16.30 
Rc.,;ull 

Average Permeability 

Assigned Permeability 

Remarks: The specific ravit was assumed for the 
Skcmpton's B parameter was constanl. 

----
Overburden: 720.0 psf 

Head: 62.0 Tail: 60.0 

hi hf havg Hydraulic 
Mclhod~ 

cm cm cm Gradient Kcm!.scc _ 
166.38 

165.58 166.0 21.6 I 

I.IE-OX I 

165.SS ___ _I .. 
163.98 IM.X 21.4 j I. IE-OR 

168.58 I 

167.38 168.0 21.X 
t.tE-08 ! 

--! 
167.38 __j 

166.38 166.9 21..7 
I.IE-OR -
I.IE-0~ 



Project: 

BRAUN ... 
INTERTEC 

BNDX-93-037 A 
ASTM D 5084, Method C 

Braun lntertec Engineering; Inc:. 
310 Servic:e Courl Norlheasl - -
Rochester, Minnesola 55906-3.4.46 
507-281·2515 Fox: 281-5303 

£n9inr.r.rs ancl Scic:nlisls Sr.rvin~ 
1/,r. Oui/l nnJ Nt1h,rn/ l:11v1ronn1r.nl~ 

Date: 8/16/93 

Boring: Sample: 1W-02 Depth: _______ _ 

Sample Description: CH, Fat clay, olive, wet 

Initial 
Wt Specimen +. Tare Wet: __ 64_._15_ 
Wt. Specimen + Tare Dry: 53.50 ----Wt. Tare: 20.26 
Moisture Content: 32.0% 

Diameter: 2.84 in Arca, A: 
lnilial Ht.: 3.2 in Initial Dry Unit Wt.: 
Final Ht., L: 3.3 in Final Dry Unit Wt.: 
Sp. Gravity: 2.700 

---------

Final 
Wt Specimen + Tare Wet: 750.60 
Wt. Specimen + Tare Dry: 581.21 ----Wt. Tare: 133.80 
Moisture Content: 37.9% 

40.87 cm2 
86.0 per 
83.4 pc( 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

596.60 
90.2% 

JOO.I% 

Burcllc Arca, a (cm2): 0.73 Dmcrcntial pressure: 2.0 psi= 140.7 cm l-120 ----Consolidation Pressure (psi): 5.0 Overburden: 720.0 psr 
Skcmpton's B coeficicnt: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 67.0 Tail: 65.0 

Time (t) Hl H2 hi hr havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 45.70 13.40 172.98 
Final 29880 45.30 13.90 172.08 172.5 52.9 

Result l.3E-OI~ 
Initial 0 45.30 13.90 172.08 
Final 58380 44.40 14.80 170.28 171.2 52.5 

Result l.3E-08 
Initial 0 47.00 12.00 175.68 
Final 45540 46.30 12.80 174.18 174.9 53.7 

Result l.4E-08 

Initial 0 46.30 12.80 174.18 

Final 38100 45.70 13.40 172.98 173.6 53.2 
Result 1.JE-08 

Avcra.l!c Permeability 1.JE-08 

Assil!ned Permeability 

Remarks: The s · · vit was assumed ror the 
Skcm 



Project: 

BRAUNSM 
INTERTEC 

BNDX-93-037A 

n/a Sample: TW-03 

Braun lntertec Corporation 
680 I Washington Avenue South 
P.O. Bax 39108 
Minneapolis, Minnesota 55.439-0108 
612-9.41-5600 Fax: 9.41-4151 

Engineers and Scientists Serving 
the Bui// and Natural Environments• 

Date: 8131/93 

Boring: --------- Depth: n/a --------
Sample Description: CH, Fat clay, olive gray, moist 

Initial Final 
Wt Specimen + Tare Wet: __ 7_1_.7_5_ 
Wt. Specimen + Tare Dry: 60.33 ----
Wt. Tare: 22.19 
Moisture Content: 29.9% 

Diameter: 2.82 in Area, A:_ 
Initial Ht.: 2.3 in Initial Dry Unit Wt.: 
Final.Ht.,L: 2.4 in Final Dry Unit Wt.: 
Sp. Gravity: 2.680 

Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

287.55 
222.50 
35.15 

34.7% 

Initial Wt. (gm): 
Initial Saturation: 

40.30 cm2 
88.1 per 
85.8 per Final Saturation: 

429.66 
89.3% 
98.1% 

Burette Area, a (cm2): 0.73 Differential pressure: 1.0 psi = . 70.3 cml-12O ----- ----
Consolidation Pressure (psi): 5.0 Overburden: 720.0 psf 
Skempton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 66.0 Tail: 65.0 

Time (t) HI H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 54.40 4.50 120.24 
Final 26340 52.50 6.40 116.44 118.3 19.8 

Result 6.6E-08 
Initial 0 52.50 6.40 116.44 
Final 59400 48.30 10.60 108.04 112.2 18.8 

Result 6.RE-08 
Initial 0 48.30 10.60 108.04 
Final 120120 41.10 17.90 93.54 100.8 16.9 

Result 6.5E-08 
Initial 0 41.10 17.90 93.54 
Final 53340 38.10 20.80 87.64 90.6 15.2 

Result 6.6E-08 

Averaie Permeability 6.6E-08 

Assi2ned Permeability 

Remarks: The specific gravity was assumed for the purpose or saturation calculations. 
Skempton's B parameter was constant. 

Gcoteehnical Lab Manager 



Project: 

BRAUNSM 
INTERTEC 

BNDX-93-037A 

Braun lntertec Corporation 
6801 Washington Avenue Sourh 
P.O. Box 39108 
Minneapolis, Minnesala 55439-0108 
612-941-5600 Fax: 941-4151 

Engineers and Scientists Serving 
the Built and Natural fn-,,iranmenls" 

Date: 8ll.6/93 

Boring: Sample: TW-04 --------- Depth: 

Sample Description: CL, Lean clay, olive brown, moist 

Initial 
Wt Specimen + Tare Wet: __ 7_4_.0_7_ 
Wt. Specimen + Tare Dry: 61.96 ----
Wt. Tare: 21.42 
Moisture Content: 29.9% 

Diameter: 2.82 in Area, A: 
Initial Ht.: 2.2 in Initial Dry Unit Wt.: 
Final Ht., L: 2.2 in Final Dry Unit Wt.: 
Sp. Gravity: 2.680 

--------

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 

556.84 
457.45 
127.27 Wt. Tare: 

Moisture Content: 

40.30 cm2 
91.1 pcf 
91.1 pcf 

30.1% 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

434.68 
95.9% 
96.6% 

Burette Area, a (cm2): 0.73 Differential pressure: 1.0 psi= 70.3 cm H2O ----Consolidation Pressure (psi): 5.0 Overburden: 720.0 psf 
Skcmpton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 66.0 Tail: 65.0 

Time (t) Hl H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 22.70 33.20 59.84 
Final 57660 18.60 37.10 51.84 55.8 9.8 

Result l.3E-07 
Initial 0 41.90 14.30 97.94 
Final 83820 32.20 23.70 78.84 88.4 15.5 

Result 1.3E-07 
Initial 0 32.20 23.70 78.84 
Final 79560 25.00 30.90 64.44 71.6 12.6 

Result 1.3E-07 
Initial 0 25.00 30.90 64.44 
Final 28920 22.70 33.20 59.84 62.1 10.9 

Result l.3E-07 

Average Permeability 1.3E-07 

Assi~ned Permeability 

Remarks: The specific gravity was assumed for the purpose or saturation calculations. 
Skempton's B parameter was constant. 

Geotechnical Lab Manager 



Project: 

BRAUNSM 
INTERTEC 

BNDX-93-037A 

Braun lntertec Corporatia11. 
6801 Washington Avenue South 
P.O. Bax 39108 
Minneapolis, Minnesota 55439-01 OB 
612-941-5600 Fax: 941..SlSl 

Engineers and Scientists Serving 
tl,e Built and Natural Environments' 

Date: gn,4193 

Boring: Sample: TW-06 --------- Depth: --------
Sample Description: CH, Fat clay, olive brown, wet 

Initial Final 
Wt Specimen + Tare Wet: Wt Specimen + Tare Wet: __ 6_1_.5_1_ 

Wt. Specimen + Tare Dry: __ 5_1_.7_0_ Wt. Specimen + Tare Dry: 
550.41 
441.60 
130.15 Wt. Tare: 20.01 

Moisture Content: 31.0% 

Diameter: 2.83 in 
Initial Ht.: 2.2 in 
Final Ht., L: 2.2 in 
Sp. Gravity: 2.700 

Durette Area, a (cm2): 
Consolidation Pressure (psi): 
Skempton's B cocficient: 
Operating Pressures (psi): Cell: 

Time (t) Hl 
sec cm 

Initial 0 53.70 
Final 67200 49.80 
Result 
Initial 0 49.80 
Final 83820 45.30 

Result 
Initial 0 45.30 
Final 79560 41.40 

Result 
Initial 0 41.40 
Final 31500 39.90 

Result 

Aver32e Permeability 

Assi2ned Permeability 

Area, A; 

Initial Dry Unit Wt.: 
Final Dry Unit Wt.: 

Wt. Tare: 
Moisture Content: 

40.58 cm2 
88.6 pcf 
86.5 pcf 

0.73 Differential pressure: 1.0 
5.0 Overburden: 720.0 
1.0 

70.0 Head: 66.0 

H2 hi hf havg 
cm cm cm cm 

5.40 118.64 
9.40 110.74 114.7 

9.40 110.74 

13.80 101.84 106.3 

13.80 101.84 
17.60 94.14 98.0 

17.60 94.14 

19.00 91.24 92.7 

Remarks: The specific gravity was assumed for the purpose or saturation calculations. 
Skempton's B parameter was constant. 

34.9% 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

411.70 
92.6% -----
99.6% 

psi= 70.3 cm H20 ----
psf 

Tail: ::iS.0 

Hydraulic Method C 
Gradient Kem/sec 

20.5· 
5.2E-08 

19.0 
5.0E-08 

17.5 
5.0E-08 

16.6 
S.0E-08 

5.0E-08 



Project: 

BRAUNSM 
INTERTEC 

BNDX-93-037A 

Braun lntertec Corporafi-
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439.0108 
612-941-5600 Fox: 941-4151 

Engineers and Scienlisls Serving 
1l,a 6uill and Nolural fnvironmenls' 

Date: 9/01/93 

Boring: n/a Sample: 1W-07 --------- Depth: ...;n/_a ______ _ 

Sample Description: CH, Fat clay, olive brown, moist 

Initial 
Wt Specimen + Tare Wet: 56.60 ----
Wt. Specimen + Tare Dry: 47 .66 ----
Wt. Tare: 20.08 
Moi.,;ture Content: 32.4% 

Diameter: 2.84 in Area, A: 
Initial Ht.: 3.9 in Initial Dry Unit Wt.: 
Final Ht., L: 3.9 in Final Dry Unit Wt.: 
Sp. Gravity: 2.700 

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 

901.20 
710.90 
130.09 Wt. Tare: 

Moisture Content: 

40.87 cm2 
89.0 pcf 
89.0 per 

32.8% 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

760.00 
97.9% 
99.0% 

Durette Arca, a (cm2): 0.73 Differential pressure: 1.0 psi= 70.3 cm l-12O ----Consolida lion Pressure (psi): 5.0 Overburden: 720.0 psf 
Skempton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 66.0 Tail: 65.0 

Time (l) Hl H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 43.20 15.20 98.34 
Final 57600 41.80 16.50 95.64 97.0 9.8 

Result 4.3E-08 
Initial 0 41.80 16.50 95.64 
Final 88140 39.70 18.50 91.54 93.6 9.5 

Result 4.4E-08 
Initial 0 46.20 12.10 104.44 
Final 79620 44.10 14.20 100.24 102.3 10.4 

Result 4.5E-08 
Initial 0 43.90 14.50 99.74 
Final 28920 43.20 15.20 98.34 99.0 10.0 

Result 4.3E-08 

Avera1e Penneability 4.4E-08 

Assi1ned Permeability 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
Skem ton's B arametcr was constant. 

ical Lab Manager' • 

! 



Project: 

BRAUN'M 
INTERTEC 

BNDX-93-037A 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439.()108 
612-941-5600 Fox: 941-4151 

Engineers and Scienli515 Serving 
1/,e Sui/I and Na/ura/ fnvironmenl5' 

Date: 9/10/93 

Boring: Sample: 1W-09 --------- Depth: _______ _ 

Sample Description: CH,Fatclay 

Initial 
Wt Specimen + Tare Wet: 76.38 ----Wt. Specimen + Tare Dry: __ 64_.oo_ 
WL Tare: 21.91 
Moisture Content: 29.4% 

Diameter: 2.83 in Arca, A: 
Initial Ht.: 2.7 in Initial Dry Unit Wt.: 
Final Ht., L: 2.7 in Final Dry Unit Wt.: 
Sp. Gravity: 2.650 

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 

665.70 
538.50 
127.31 Wt. Tare: 

Moisture Content: 

40.58 cm2 
91.3 pcf 
91.3 per 

30.9% 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

532.33 
96.0% 

101.0% 

Durette Area, a (cm2): 0.73 Differential pressure: 1.0 psi = ----- 70.3 cm H20 ----Consolidation Pressure (psi): 5.0 Overburden: 720.0 psf. 
Skempton's B coeficient: · 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 66.0 Tail: 65.0 

Time (t) Hl H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 53.20 5.20 118.34 
Final 51660 52.70 5.80 117.24 117.8 17.0 

Result l.lE-08 
Initial 0 52.70 5.80 117.24 
Final 62760 52.00 6.40 115.94 116.6 16.8 
Result l.lE-08 
Initial 0 52.00 6.40 115.94 
Final 33.960 51.70 6.80 115.24 115.6 16.7 

Result 1.lE-08 
Initial 0 51.70 6.80 115.24 
Final 59340 51.00 7.40 113.94 114.6 16.S 

Result 1.2E-08 

Avcra2e Penncabilitv l.lE-08 

Assi2ncd Permeability 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
Skempton's B parameter was constant. 

L 
Geotechnical Lab Manager 



Project: 

BRAU NIM 
INTERTEC 

BNDX-93-037A 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. 8ox"39108 
Minneapolis, Minnesota 55.439-0108 
612-9.41-5600 Fax: 9.41-.4151 

Engineers and Scienlisls Se,ving 
lhe Buill and Nolurol fnvironmenls' 

Date: 9/12/93 

Boring: Sample: 1W-11 --------- Depth: _______ _ 

Sample Description: CH, Fat-clay _......_ _ __.. __________________________ _ 
Initial Final 

Wt Specimen + Tare Wet: 78.56 ----
Wt. Specimen + Tare Dry: 66.34 ----
Wt. Tare: 21.99 
Moisture Content: 27.6% 

Diameter: 2.82 in Arca, A: 
Initial Ht.: 2.3 in Initial Dry Unit Wt.: 
Final Ht., L: 2.4 in Final Dry Unit Wt.: 
Sp. Gravity: 2.650 

Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

287.55 
224.10 
35.50 

33.6% 

40.30 cm2 
91.2 per 
87.4 pcf 

Initial Wt. {gm): 
Initial Saturation: 
Final Saturation: 

432.97 
89.8% 
99.9% 

Durette Area, a {cm2): 0.73 Differential pressure: · 1.0 psi= 70.3 cmH2O ----Consolidation Pressure (psi): 5.0 Overburden: 720.0 psf. 
Skcmpton's B cocficient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 66.0 Tail: 65.0 

Time (t) Hl H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 29.50 27.40 72.44 
Final 13020 28.60 28.20 70.74 71.6 11.9 

Result 9.9E-08 
Initial 0 28.60 28.20. 70.74 
Final 52200 25.30 31.40 64.24 67.5 11.2 

Result 1.0E-07 
Initial 0 25.30 31.40 64.24 
Final 27000 23.80 33.00 61.14 62.7 10.4 

Result 1.0E-07 

Initial 0 23.80 33.00 61.14 
Final 55140 20.90 36.00 55.24 58.2 9.7 

Result 1.0E-07 

Average Permeability 1.0E-07 

Assi211edPermeability 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
Skempton's B parameter was constant. 

6eotechnicaiu Mmagcr 



Project: 

BRAUNSM 
INTERTEC 

BNDX-93-<B7A 

Braun lntertec Corporatien_ 
6801 Washington Avenue South 
P.O. Box.39108 
Minneapolis, Minnesolo 55439.() I 08 
612-941-5600 Fax: 941-4151 

Engineers and Scienlisls Serving 
the Bui/I and Natural fnvironml!nls' 

Date: 9/12/93 

Boring: Sample: TW-13 --------- Depth: _______ _ 

Sample Description:. ..;;C;.;;.H;;.!,~F..;;;a;.;.t;.;.cl;;;a"-y ____________________________ _ 

Initial Final 
Wt Specimen + Tare Wet: Wt Specimen + Tare Wet: __ 7_4_.0_2_ 

Wt. Specimen + Tare Dry: __ 6_1_.90_ Wt. Specimen + Tare Dry: 
672.00 
535.49 
90.04 Wt. Tare: 21.31 Wt. Tare: 

Moisture Content: 29.9% Moisture Content: 30.6% 

Diameter: 2.82 in Area, A: Initial Wt. (gm): 
Initial Ht.: 2.9 in Initial Dry Unit Wt.: Initial Saturation: 
Final Ht., L: 2.9 in Final Dry Unit Wt.: 

40.30 cm2 
92.9 pcf 
92.0 pcf Final Saturation: 

569.89 
99.2% 
99.5% 

Sp. Gravity: 2.700 

Burettc Arca, a (cm2): 0.73 Differential pressure: 1.5 
Consolidation Pressure (psi): 5.0 Overburden: 720.0 
Skempton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 66.5 

Time (t) Hl H2 hi hf havg 
sec cm cm cm cm cm 

Initial 0 34.80 20.20 120.11 
Final 15300 34.20 20.80 118.91 119.S 

Result 
Initial 0 34.20 20.80 118.91 
Final 85740 30.70 23.90 112.31 115.6 

Result 
Initial 0 30.70 23.90 112.31 
Final 111660 26.60 27.60 104.51 108.4 

Result 
Initial 0 26.60 27.60 104.51 
Final 43740 25.10 29.10 101.51 103.0 

Result 

Avcra2e Permeability 

Assi211cd Permcabilitv 

Remarks: The specific gravity was assumed for the purpose or saturation calculations. · 
Skempton's B parameter was constant. 

psi= 105.5 cm 1-120 
psf 

Tail: 65.0 

Hydraulic Method C 
Gradient Kem/sec 

16.2 
4.4E-08 

15.6 
4.5E-08 

14.7 
4.JE-08 

13.9 
4.SE-08 

4.4E-08 



Project: 

BRAUNSM 
INTERTEC 

BNDX-93-037A 

Braun lntertec Corporation _ 
6801 Washinglon Avenue Soulh 
P.O. Sox 3·9108 
Minneopolis, Minnesola 55439-0 I 08 
612-941-5600 Fox: 941-4151 

Engineers and Scienlisls Serving 
lhe Bui/I and Nalural fnvironmenis•· 

Date: 9/22/93 

Boring: Sample#: _TW_-_14 ______ _ Depth: _______ _ 

Description: _C_H __ ,_F_a_t c_l..,ay._ _______________________________ _ 

Initial 
71.34 Wt Specimen + Tare Wet ___ _ 

59.65 Wt. Specimen + Tare Dry ___ _ 
Wt. Tare 
Moisture Content 

Diameter 
Initial Ht. 
FinalHt.L = 
Sp.Gravity 

2.83 in 
6.6 cm 
6.6 cm 

2.700 

20.25 
29.7% 

Area A= 
Initial Dry Unit Wt. 
Final Dry Unit Wt. 

Final 
Wt Specimen + Tare Wet 636.30 
Wt. Specimen + Tare Dry 515.69 
Wt. Tare 114.65 
Moisture Content 30.1% 

40.58 cm2 Initial Wt. (gms) 
92.0 pcf Initial Saturation 
92.0 pcf Final Saturation 

Burette Area a = i cm2 
Consolidation Pressure (psi) 

1.0000 Differential pressure 1.5 psi = ----- 105.S cm 
s.o Overburden 720.0 psf 

Time (t) Hl H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 5.10 19.90 119.71 
Final 15300 6.00 19.70 119.21 119.S 18.0 

Result 2.2E-08 
Initial 0 6.00 19.70 119.21 
Final 8S740 7.20 18.50 116.81 ll8.0 17.8 

Result 1.9E-08 
Initial 0 7.20 18.50 116.81 
Final 111600 8.80 17.00 113.71 11S.3 17.4 

Result 2.0E-08 
Initial 0 8.80 17.00 113.71 
Final 43800 9.50 16.40 112.41 113.1 17.1 

Result 2.lE-08 

Avera2e Permeability 2.JE-08 

Assi2ned Permeability 

Skempton's B coeficient = ___ 1_.o_ 
Operating Pressures (psi): Cell 70.0 Head 66.S Tail 
Remarks: 

514.37 
96.S% 
97.8% 

65.0 



Project: 

BRAU NIM 
INTERTEC 

BNDX-93-037A 

Braun lntertec Corporation -
6801 Wa~hinglon Avenue Soulh 
P.O. Box 39108 
Minneopoli1, Minne1al0 55.439-0 I OB 
612-9.41-5600 Fox: 9.41-.4151 

Engineers and Scienlisls Serving 
11,e Bui/I and Nalural Environmcnls" 

Date: 9n.2/93 

Boring: Sample: TW-15 --------- Depth: _______ _ 

Sample Description: CH,Fatclay 

Initial 
Wt Specimen + Tare Wet: __ 64_.7_0'-
Wt. Specimen + Tare Dry: ___ 54_.9_9_ 
Wt. Tare: 21.95 
Moisture Content: 29.4% 

Diameter: 2.83 in Area, A: 
Initial Ht.: 2.3 in Initial Dry Unit Wt.: 
Final Ht., L: 2.3 in Final Dry Unit Wt.: 
Sp. Gravity: 2.700 

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 

585.07 
471.60 
133.93 Wt. Tare: 

Moisture Content: 

40.58 cm2 
89.2 per 
88.1 per 

33.6% 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

438.42 
89.3% 
99.4% 

Bureue Arca, a (cm2): 0.73 Differential pressure: 0.5 psi= 35.2 cm H20 
Consolidation Pressure (psi): 5.0 Overburden: ----720.0 psr 
Skempton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 65.5 Tail: 65.0 

Time (t) Hl H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 31.30 25.60 40.87 
Final 15720 30.70 26.20 39.67 40.3 6.8 
Result 1.0E-07 
Initial 0 30.70 26.20 39.67 
Final 55800 28.80 28.20 35.77 37.7 6.4 

Result .9.9E-08 
Initial 0 28.80 28.20 35.77 
Final 26580 27.90 29.10 33.97 34.9 5.9 

Result 1.0E-07 
Initial 0 27.90 29.10 33.97 
Final 233340 21.90 35.10 21.97 28.0 4.7 

Result 9.9E-08 

Avera2e Penneabilitv 1.0E-07 

Assi2ned Penneabilitv 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
Skempton's B parameter was constant. 

Gcotcchmcal Lab Manager 



Project: 

BRAUNSM 
INTERTEC 

BNDX-93-037A 

Braun lntertec Corporation_ 
6801 Washington Avenue Saulh 
P.O. Bax 39108 
Minneapolis, Minnesota 55439.0108 
612-941-5600 Fax: 941-4151 

Engineers and Scienfisls Serving 
ihe Bui/I and Nalural fnvironmenls' 

Date: 9ll.2/93 

Boring: Sample: _TW_-_,;;_17 ______ _ Depth: _______ _ 

Sample Description: _C_H_.,_F_a_t c_l_,ay._ ___________ __,_ ______________ _ 

Initial Final 
Wt Specimen + Tare Wet: __ 7_3_5_3_ 
Wt. Specimen + Tare Dry: __ 5_9_.77_ 
Wt. Tare: 20.09 
Moisture Content: 34.7% 

Dia01eter: 2.82 in Area, A:. 
Initial Ht.: 25 in Initial Dry Unit Wt.: 
Final Ht., L: 25 in Final Dry Unit Wt.: 
Sp. Gravity: ·2.680 

Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 

606.30 
473.25 
133.93 
39.2% 

Wt. Tare: 
Moisture Content: 

40.30 cm2 
83.5 per 
81.5 pcf 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

455.45 
92.7% 

100.0% 

Burette Area, a (cm2): 0.73 Differential pressure: 1.5 psi = 105.5 cm H20 _ ____;..;;..;_;;.... -----
Consolidation Pressure (psi): 5.0 Overburden: 720.0 psf 
Skempton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 66.5 Tail: 65.0 

Time (t) Hl H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 14.10 42.60 77.01 
Final 29040 13.40 43.30 75.61 76.3 11.9 

Result 3.7E-08 
Initial 0 13.40 43.30 75.61 
Final 59880 11.90 44.70 72.71 74.2 11.5 
Result 3.8E-08 
Initial 0 11.90 44.70 72.71 
Final 27480 11.30 45.30 71.51 72.1 11.2 

Result 3.5E-08 
Initial 0 11.30 45.30 71.51 
Final 57240 9.90 4650 68.91 70.2 10.9 

Result 3.8E-08 

Averue Permeability 3.7E-08 

Assi211ed Permeabilitv 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
Skcmpton's B parameter was constant. 



Project: 

BRAUNSM 
INTERTEC 

BNDX-93-<B7A 

Braun lntertec Corporation _ 
6801 Washington Avenue South 
P.O. Box j9108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 Fax: 941-4151 

Engineers and Scienlisls Serving 
Iha Bui/I ancl Natura/ Environmon1s·· 

Date: 9/1.7/93 

Boring: Sample: TW-18 --------- Depth: _______ _ 

Sample Description: _C_H_,,--F'._a_t..;.c;;..la.,._y ____________________________ _ 

Initial Final 
Wt Specimen + Tare Wet: __ 8_3.3_0_ 
Wt. Specimen + Tare Dry: __ 6_9 • .;;.U~ 
Wt. Tare: 20.60 
Mo~ture Content: 29.3% 

Diameter: 2.84 in Area, A; 

Initial Ht.: 1.9 in Initial Dry Unit Wt.: 
Final Ht., L: 1.9 in Final Dry Unit Wt.: 
Sp. Gravity: 2.700 

Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 

494.30 
398.15 
130.20 Wt. Tare: 

Mo~ture Content: 

40.87 cm2 
89.9 per 
85.7 per 

35.9% 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

357.27 
90.3% 

100.3% 

Bureue Area, a (cm2): 0.73 Difr erential pressure: 1.0 psi = 70.3 cmH2O ___ _;;_ -----
Consolidation Pressure {psi): 5.0 Overburden: 720.0 psf 
Skempton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 66.0 Tail: 65.0 

Time (t) Hl H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 40.50 16.00 94.84 
Final 28920 40.10 16.40 94.04 94.4 19.2 

Result l.3E-08 
Initial 0 40.10 16.40 94.04 
Final 60000 39.20 17.10 92.44 93.2 18.9 

Result l.3E-08 
Initial 0 39.20 17.10 92.44 
Final 27420 38.80 17.50 91.64 92.0 18.7 

Result l.4E-08 
Initial 0 38.80 17.50 91.64 
Final 57300 38.00 18.20 90.14 90.9 18.4 

Result 1.3E-08 

AverHe Permeabilitv 1.3E-08 

Assi2ned Pcrmcabilitv 

Remarks: The specific gravity was assumed for the purpose or saturation calculations. 
Skempton's B parameter was constant. 
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eBC.IECI: BNDX-93-037A GRAVEL 0.0 % I 

BRAUN'" Onalaska Landrill CLeSSIEICeIICN: 
SANO 5.1 % CL, Lean clay,ol ive broun 

Wisconsin, Onalaska SILT 48.4 % 
INTERTEC BORING: Tl-l-04 CLAY 46.5 % D60=0.014 Cu= 030=0.002 Cc= 010= 



GRAIN SIZE - HYDROMETER ANALYSIS 
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PROJECT: BNOX-93-037A CRAVBL 

BRAUD Geotechnical Testing Services 
Onalaska Municipal Landfill Site SARI> 
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ENGINEERING TESTING SAMPLE: Tlol-5 CLAY 
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PBP,IECT: BNDX-93-037A GRAVEL 0.0 % CL8SSIEIC8IICt::ii; Onalaska Landfill SAND 3.6 % CH, Fat clay,olive brown 
Wisconsin, Onalaska SILT 31.5 % 
BORING: Tl.f-06 CLAY 64.9 % 060=0.004 Cu= D30= Cc= 010= 
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PRQ,TECT: BNDX-93-037A GRAVEL 0.0 % CL0SSIEIC0TIQbl; Onalaska Landfill SAND 2.6 % CH, Fat clay,ollve broun 
Wisconsin, Onalaska SILT 41.1 % 
BORING: Tlol-07 CLAY 56.3 % D60=0.007 Cu= 030= Cc= D10= 
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PROJECT: BNOX-93-037A GRAVEL 0.0 % C:LBSSIEiteIICf:il: Onalaska Landfill SANO 1.5% CH, Fat clay,olive broun 
Wisconsin, Onalaska SILT 21.0 % 
BORING: Tl.l-08 CLAY 77.5 % D60=0.002 Cu= D30= Cc= D10= 
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PARTICLE DIAMETER, mm 

PR0lECT: BNOX-93-037A GRAVEL 0.0 ~ CLBSSIEICBII0t:h BRAUN. Onalaska Landfill 
SANO 1.5~ CH, Fat clay,ollve broun 

l,lisconsin, Onalaska SILT 46.4 ~ INTERTEC BORING: Tl,l-09 CLAY 52.1 ~ D60=0.009 Cu= 030= Cc= D10= 



GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
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PRQJ'ECT: BNDX-93-037A GRAVEL 0.0 % - CL8SSIEIC8IIQN; BRAUN. Onalaska Landfill SANO 1.1 % CH, Fat clay,ollve broun 
Wisconsin, Onalaska SILT 28.6 % INTERTEC BORING: TIJ-10 CLAY 70.3 % D60=0.003 Cu= D30= Cc= D10= 
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eRO.ZECI; BNDX-93-037A GRAVEL 0.0" CL8SSIEIC8IIDtil; Onalaska Landfill SAND 1.7 ~ CH, Fat clay,ollve broun 
lollsconsin, Onalaska SILT 53.2 ~ 
BORING: Tlol-11 CLAY 45.1 ~ D60=0.013 Cu= D30=0.001 Cc= 010= 
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PRQJECT: BNDX-93-037A GRAVEL 0.0" CL8SSIEit0IID~; Onalaska Landfill SAND 1.2" CH, Fat clay,ollve broun 
IJisconsln, Onalaska SILT 32.8" 
BORING: TIJ-12 CLAY 66.0" D60=0.003 Cu= D30= Cc= D10= 
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eec.rECI: BNDX-93-037A GRAVEL 0.0" CL8SSIEIC8IICtil; Onalaska Landfill SAND 2.0" CH, Fat clay,ollve broun 
l,lisconsin, Onalaska SILT 41.7" 
BORING: Ti.1-13 CLAY 56.3 ~ D60=0.007 Cu= D30= Cc= 010:1 
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PRO,TECT: BNDX-93-037A GRAVEL 0.0 ~ CLBSSIEICBIIO~; Onalaska Landfill SAND 2.4 % CH, Fat clay,ollve broun 
IJisconsin, Onalaska SILT 50.9 % 
BORING: TIJ-14 CLAY 46.7 % D60=0.013 Cu= D30= Cc=-D10= 
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GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
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PRQlfCT: BNDX-93-037A GRAVEL 0.0 % CLBSSIEICBIICtil; BRAUN. Onalaska Landfill SAND 1.2 :-: CH, Fat clay,ollve broun 
&.lisconsin, Onalaska SILT 48. 7 :'. INTERTEC BORING: T&.1-15 CLAY 50.1 :-: D60=0.011 Cu= D30= Cc= D10= 



, , • GRAIN SIZE - HVOROi"1ETER ANALYSIS CURVE 

GRAVEL SAND FINES 
MED. FINE COARSE MEDIUM I FINE SILT CLAY 

~ "3/4" l/2"3/B" 4 l0 
cl ' 

4 60 100 200 10 u. ! . ~J ~Vt ;:).Ll: .-1<' 1~ 
~ 

~ 
90 • 

' 
80 \ 

\ 
70 \. 

\ 60 
~ 

(!) 
i--1"-z 
~~ H 

en 
L ~ 50 

'"' 0. 

~ t- • z 
~ 40 
0: 
LLI 
0. 

30 

20 

10 

0 
1 1 0.1 0.01 0.001 

PARTICLE DIAMETER, mm 

PROJECT; BNDX-93-037A GRAVEL 0.0 ~ CL8SSIEIC8IIOtil; BRAUN. Onalaska Landfill SAND 1.1~ CH, Fat clay,ollve broun 
Wisconsin, Onalaska SILT 49.3 % INTERTEC BORING: TW-16 CLAY 49.6 ~ D60=0.012 Cu= D30= Cc= D10= 
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PB01ECI; BNDX-93-037A GRAVEL 0.0 % CL8SSIEIC8IIO~; BRAUN- Onalaska Landfill SAND 1.1% CH, Fat clay,ollve brown 
Wisconsin, Onalaska SILT 37.5 X INTERTEC BORING: TM-17 CLAY 61.4 % D60=0.005 Cu= 030= Cc= D10= 
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GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
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PROJECT: BNDX-93-037A GRAVEL 0.0 % CL8SSIEIC8IIC~: BRAUN- Onalaska Landfill SAND 1.6% CH, Fat clay,ollve broun 
Wisconsin, Onalaska SILT 54.6 % INTERTEC BORING: TW-18 CLAY 43.8 % D60=0.014 Cu= 030= Cc= 010= 
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SUMMARY OF MATERIAL PROPERTIES 
Onalaska Landfill - Wisconsin, Onalaska 

PROJECT NO: BNDX-93-037A 

POINT DEPTH ASTM LL PI FINES WATER DRY SPECIFIC 
IDENTIF- CLASSIF- CONTENT DENSITY GRAVITY 
ICATION ICATION % % % % pcf 
--------------------------------------------------------------
TW-01 0.00 CH 66 45 99 
TW-02 0.00 CH 62 42 99 
TW-03 0.00 CH 60 40 92 
TW-04 0.00 CL 43 27 ·95 
TW-06 0.00 CH 58 39 96 
TW-07 0.00 CH· 52 35 97 
TW-08 0.00 CH 60 42 99 38 

Braun Intertec Engineering September 1993 
l of l 
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• This report meets requirements for WI ASCS Cost-Sharing. 

, . ·· IDENTIFICATION LABORATORY ANALYSIS ....... Tall· ·'Ell.-· Sail O.M. p K Ca Mg B 
1~~~;7~ .:·~~ .. ,.cec:· pH .. ppm ppm ppm ppm ppm 

&RONER: 

NESTDN IIC 
18650 CTN 1 
ONALASKA 

Mn ZN 
ppm ppm 

1 NI 54'50 

LAB USE 
··:, 
:"• ... so,-s s S■mpl■ Buller Avail. Denlily ppm .... pna CDdl ~~ti~\}:~fojh i 

MIN ···-:.::_: .. ..__'!':r;.- ·: :_1:; '· t:-...e .. - . 1.0 -0.1 24 29 1.47 I.R •. 
... -.;.· 

Sail N- Cor lullaelil g,IIUP) 

&ROUPE 
..._ 0ep111 6.5 

• G,apll ,._ .... 1111111 llllnllnding CIOP 
In 0plian 1 lar P and IC: .• · : ," .. • .' ., .' 

. "'':• -.. ·- .... 

CRP, BRASS 

Ol'TION1: 

~ ClaplDbe ,_ o-

l CRP, 6RASS. 
CRP, &RASS. 
CRP I. 6RASS . 

OPnONI: 

Cnlppllig ClaplDbe 

.. 

VllfYL- ~ Madlum High v.,., Higll E._.....,Higll 

"PhD■phDM ............. .............. ................ ............. 
'Polulun ............. .......... 
Calcium 

M■gnnium 

BDllln 

Mang■ll■M 

Zinc 

MIIFAwal.lndu 

RECOIIIIENDATIONS 
SoilTftl Nulnenl- FMll-fllD'■ annl CNclll 1/ Nul-lO~ 

ClapYiold lnlerp,elalion N P10 1 K,O N P10 1 K,O N P,O, w..o 
Gaal p K ___ IINIJa lie.Ill lllaJI 

H L 30 10 30 10 
H L 30 10 30 10 
H L 30 10 30 10 

Ume required tor this rotation to reach pH 5.6 is ND Tia ol 60-69 Ume or NO Tia 80-89 Ume. 

RECOMIIENDATIONI 
SoilTnl Nulrienl- Fertililer Aaolaw:u.illd Credit 1/ Nulri■nla ID ~ 

C,apYl■ld lnlll!J!!!!!llall N P10 1 K,O N Pp, K,O N ,,o, r.p 
v- o- Goll p K __ IIIJ1 __ __ 1iei, __ __.,.,. __ 

1· CORN, FIELD 140.50 bu/a OPT VL 120 55 50 
2 OATS 75.00 bu/a OPT VL 60 30 105 
3 ALFALFA 5.05 Tia L VL 30 75 270 

Lime required tor this rotation to reach pH 6.8 is ND Tia ol ~9 llme or ND Tia 80-89 lime. 

1. These credits are determined from information provided relative to legume-sod plowdown and manure application. 
Note: If spring nitrogen availability test has been run, subtract the nitrogen credit from crop nitrogen needs. 

. . 
.. ..• ..;,;-·. ,• .:, .. · •;- ...... COMMENTS SECTION 

.. .•.,- •••. ·"!-~~,..'!,-ii':""... ..,:, .. . 

1.1;-~ ·1ot".ir:-iuiru·:tar:;,c1lcul1tion at 1111 r1quire■ent 1hen the sail pH is 6.6 ar higher. 
If thl alfalfa ·stud 1111 · be··•aintained far ■art thin three years, increase tapdressed potash by 20 percent • 
It earn 11 hln1stld tar silage, apply an additional 30 lb P205/A and 90 lb 120/A ta tht subsequent crap. 
Mher1 barl1y ar oats ar, und1rse1ded 1ith a legu■e forage, reduce Nitrogen by 501. 

. Bluu11 at the la• Patassiu■ buffering capacity at this sail, this field should be retested every t1a years. 
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. : .-St1rttr· _ftrUll11rJ1.g.>10+20+20 lb/A N+P205+K2DI is advisable far ra1 craps an sails 1la1 to 11r1 in the Spring. 
::::~:App•r~.-l~Jl!A.tllf11~dln1~,•~(1~r'alfalfa, red claver and trefoil an sandy sails. ·· .-:.•:.~ ··:.~-' : .. \. ·· 
·''._- Thi titrag"'fr1CDU1ndit1an)hauld·:u.1pplied .. in sidedressed ar split applicatian"an sandy saUs. ::.:. _,._ · 

. 0 •\l n111 far this:Ueld.111 nat :,pedfied,·•: llart specific reca11end1tians are passiblt if tht sail na■e is provided • 
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CASH SALE 

• This re~rt meets requirements for WI ASCS Cost-Sharing. 

Sampl9 TUI . -Est. Sail •. o.M. p 
No. Coda CEC pH •.•• ::,,,r. .. :.ppm 

K ~,.ea ':• 1 ·.Mg 
ppm . .. . ~ _ppr11, •• ,.· . ;.ppm 

·.9 ...... 
ppm; _ppm. 

· DI 
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·; ~I 54650 

-- 1 1 6,2 1,1 39 49 · .. ;··.. .1.·37 · 6.9 

Sall~(arUIIOilgn1141). .. . :-:::·. ,: .. ~·-
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___ .. .,. __ _ 
10 
10 
10 

___ .. la --- ___ .. ,. 
30 
30 
30 

Lime required lorthis rotation lo reach pH 5, 6 is NO Tia of 6(M;9 lime or NO T/a 80-89 lime. 

-~:r=-t:~:Re ·a••:···f.~t···:~~-..... :·~~j ~:~_ .. -: 

10 
10 
10 

Soil Tesl 
Cftllllling C"'IIION CfflP Yllld lnll!J!!elalion N 

Fe . . Cl'edil 1/ .....;.;Nul;;;nen;_;;:;· ~a.a.a;,..._ 
ic_O N P ,01 K10 N P ,o, K,O 

Year Grown Gaal p K llsla IIIJ• 

1 CORN, FIELD 
2 OATS 
3 ALFALFA 

40.50 bu/a H L 
75.00 bu/a EH L 
5.05 Tia H Yl 

120 
60 
30 

25 

30 

45 
100 
270 

UmerequiradlorlhisrolationtoraachpH 6,8 is 2,0 T/aof60-691imeor l,0 T/a80-891ime. 

1. These credits are determined from information provided relative to legume-sod plowdown and manure application. 
Note: II spring nitrogen availability test has been run, subtract the nitrogen credit from crop nitrogen needs. 

If the alfalfa stand •ill be ■aintained for ■ore than three years, increase topdressed potash by 20 percent, 
ihere·birley or aats·are·underseeded 1ith a legu■e forage, reduce Nitrogen by 501. 

120 
60 
30 

Because·of.-the la• Potassiu■ buffering capacity of this soil, this field should be retested every t10 years. 
Starter fertilizer (e.g. 10+20+20 lb/A N+P205+K20) is advisable for row crops on soils slow to 1ar1 in the Spring. 
Apply 30 lbs N/A in seeding year for alfalfa, red clover and trefoii on sandy soils, 
The Nitrogen reco■■endation should be applied in sidedressed or split application on sandy soils. 
If corn is harvested for silage, apply 90 lb K20/A to the subsequent crop. 
Soil na■e for tbi~_field was not specified. "ore specific reco■■endations are possible if the soil na■e is provided. 

•: a, 

;_' i:~~ji~~!it~l~)l:/.r~ >:: /· :. ·. 

25 

30 

45 
100 
270 

7211A 31112 
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·.870088 SUBNITTED BY: 

-&TAIi!-~ -ND. 
~ 11f~_:,3~·;._":-__, .:". 1 . 

CASH SALE 

El:llwa,• . DAD---

,o/93 ii '1193 --r:-: ·_ .... 
• This report meeta requirements for WI ASCS Cost-Sharing. 

. ~ ... Sampla "Tai"! ;. Est. Soil O.M. p. K .. Ca 
·No. Coda,, ·.:.cec. pH "' : ppm. ppm_. ppm 

2 1· 6.6 1.1 23 
·. 

34 

Mg B 
. ppm_ . ppm 

·6RDIIER: 

IIESTON 
119650 CTH Z 

. .-.ONALASlA 
.:. •·:.,·. 

Mn . :ZN 
ppm ' ppm 

. . !-·· .... 

, 111 54650 . 

so.-s . s = ....... AVllil. ···1!11!' Index jcm• ;,Ccide 

.. :·· :i:~29"! N,R,: 

• ..• ~.,' ") ,.· .. , jl,""~·•:i• !.', ·, ·, • ·"'."' •• : •: !~• t• . • • • , ',,~-. i·•. ~ 
: ·-:1.: ·;: · · · ~' _. ;~f•. · ~-: ••· ·•:, · ·- ·f · . . ~.- ; ::~ . .:f";H.•, .,:! .. 

f'low. ' -'\._1!605. I• 

.. i. I ·,f:'!}f.r,• • • ,:;. • .•, 1.• ,• .. ,: •::.- _. Jiit r.-:d.~!'•• ;r.·,,.. • :: .. :.•.) .:, ~- •. ~!:.Hn; :)!."' ,.: 

• .· .. ,"T~""' 1f.tl • _-

. .. -::. .. , .. ..,,-tJi·· · ·· :•· · '·' -:.,·• .ww.ti:,.~,,.: : .. =::· , ... r·:- .. ::.;:;._.,. ~.c::~-.-- . 
~ t":>.la!"1 1~:lJu,: ~!'~~·! .. :fin-,:. 9911&~1 fQti:o-·•1.. 

"Ctapt,,.-u--~c,op 
irUJP!lll!l\"."':P,~K:_.•··-- . 

l-· ~ - ~- -~~ - -,,,,,r,...,..- - - - -.----~--.- - - -- ·- -- -- .--- - . ~-----.-~~--,~----
.,.~;;• ):

1 
·• --}· ~- .-:.~~-·., :-:- ... ·; .. ..:-1;-:-:t: ~ ~" ~, - : 1:. _,_. •__, .. ·:. :' ' .::_~,1;_~ .-rl1'~Vt~'",t1r&;'~..'..---~i-~.::.:~.i.'ial~., -J---~: l_: :--.~~1 :CT2~1:..',.l.G!1...'tJ.=;;:rt1-r½.:'._ .. ~ .i. t.\?•:•.,\!-L, · -:t:il 

Sail Tesl Nulrienl- F-R .....,._,.Cralilll - -taApply 
~ Cnlplllllle Crap Yield lnterprel■IIOII N PIOI "'.0 N P10 1 rr.,o N P,O<t K,O 

Y•• 8- Gaal p K 
___ ... ia ___ ___ ... Ja ___ ___ Ills/a ___ 

1 CRP, &RASS H L 30 10 30 10 
1 CRP, &RASS H l 30 10 30 10 
s CRP, GRASS Ii L 30 10 30 10 

Li~requiredlorthisrolaliontoreachpH 5,6 is NO Tlaol60-691imeor NO Tla80-89time. 

Soil Tesl Nulrienl - Fertilizer~ Crecil II Nulrienls 1111 ApplY 
CNIIIP"I 

Y•• 
Cn,p1111lle 

Grawn 

Crap Yield lnlerprelalion N P,o, "'.0 N P ,o, K,O N P ,o, K,O 
Goal P K ___ la/I___ _ __ llaJa ___ _ __ lbs/I __ _ 

1 
2· 

'·3: ~ 

CORN, FIELD 
OATS 
ALFALFA 

140.50 bu/a 
75.00 bu/a 
5.05 T/a 

OPT 
OPT 
L 

YL 
YL 
YL 

120 
60 
30 

55 
30 
75 

50 
105 
270 

Ume nsquiled tor this rotation to reach pH 6•8 is NO Tia ol 60-69 lima or NO Tia 80-891ima. 

·.,. These credits are determined from infonnalion provided relative lo legume-sod plowdown and manure application. 
Note: II spring nitrogen availability test has been run, subtract the nitrogen credit from crop nitrogen needs . 

. N.R. = Not required for calculation of li■e require■ent Nhen the soil pH is 6.6 or higher. 
·, If ·the alfalfa stand •ill be ■aintained for ■ore than three years, increase tapdressed potash by 20 percent. 

If com is harvested for silage, apply an additional 30 lb P205/A and 90 lb 120/A to the subsequent crop. 
Mhere barley or oats are underseeded •ith a legu■e 1orage, reduce Nitrogen by 501. 

120 
60 
30 

Because o1 the loN Potassiu■ buffering capacity o1 this soil, this field should be retested every two years. 
Starter fertilizer (e.g. 10t20+20 lb/A N+P205+K201 is advisable for ro• crops on soils slo• to •ar■ in the Spring. 
Apply 30 lbs NIA in seeding year for alfalfa, red clover and trefoil on sandy soils. 
The Nitrogen reco■■endation should be applied in sidedressed or split application on sandy soils. 
Soil na■e for this field •as not specified. "ore specific reco■■endations are possible if the soil na■e is provided. 

55 
30 
75 

50 
105 
270 

l'IIIIAHZ 

"".:• 



SUBftITTED BY: . •·.· ,,, 6ROIIER: 
· .... 

CASH SALE 

OB:IEIVl!D DATE ___ 

IIESTON 
118650 CTH Z 
ONALASKA . I 111 54650 

30/93 l/ 1/93 · 
• This report meets requirements for WI ASCS Cost-Sharing. 

- - -
. ~ : .• •• :-- • , .. 'J' ·' 

~;:;:~{-:-'~•i~ ??:!': ,~. -.,;: <~; . .:.. 
Acxa · ·C'· • -~·-- .:;· .;1 .• < .-.· 7.0. 1.1 30 

Soll.~ (ar ~ pqi): : , · . 

·. : &ROUPE' -. 

K 
ppm 

50 

.• • -.Clil~i•i ._ Mg 
:: ppmi!,:- ~--ppm ' 

;_··· 

. ...... i" · :•;j:) 11." 0 
• 

. . ·-=·:•.J(;!·~,,: :"'.~, 
-: .- ... ,-:-~~•i .,. , 

8 
ppm. 

:, . . ,·;.":;IO=t4t: -!"i.· ··: . . .. 
,,~•:1,•.:•: N!..... f'U,nT ~.- •e :· 

= Buller .wan• ·c... 
1.35 N.R. 

S;:,:,.w.,~it~~t'I ~-:__:' .. . ,- .. ·,:.y ~~·~~.~Y-r~~~,:_:.~ ·:· ~~--~~_:_~~.~@~~~z~-:-/~-~~-=._-_ ·-=_::·~---:~:;:!½:.~Tull;-l~-:--,~~~~-rm-J~~:~ ~ .. ~~~g 
Sail Tes! Nullienl Needs Fllflllizer~09GI 1/ Nulrienls "'~ 

Cn,pplng Clap ID be Clap Yield lnlerprelalion N P1O1 K,O N P,01 K,O N P,O1 K,O 
Year Grown Goat p K ___ lbs.la ___ ___ .. ,. ___ 

--- lbs.la ---

1 CRP, GRASS EH L 30 10 30 10 
2 CRP, GRASS EH L 30 10 30 10 
3 CRP, GRASS EH L 30 10 30 10 

Lime required tor this rotation to reach pH 5, t, is NO T/a of 60-69 lime or NO T/a 80-89 lime. 

Soil Tes! NIii Fertilizer Replace,,_. er.. 1/ 
CnlplObe 

Grawn 
Crap Y-teld lnte2e1I1ion N P,o, K,0 N P,o. K,O N P,o. K,O 

Goal p K ___ lbs.la___ _ __ .. _,. ___ _ __ IIISla __ _ 

1 
2 
3 

CORN, FIELD 
OATS 
ALFALFA 

40.50 bu/a OPT 
75.00 bu/a OPT 
5.05 Tia OPT 

L 
L 
L 

120 
t,O 
30 

55 
30 
65 

45 
100 
265 

Lime required lor this rotation 10 reach pH t,, B is. NO T/a ol 60-69 time or NO Tia 80-89 lime. 

·:-:~ 1. These credits are detennined from infonnation provided relative lo legume-sod plowdown and manure application. 
::\•i;-; - Note: II spring nitrogen availability test has been run, subtract the nitrogen credil from crop nitrogen needs. 

N.R. = Not required for calculation of li■e require■ent when the soil pH is 6.6 or higher. 
If the alfalfa stand will be ■aintained for ■ore than three years, increase topdressed potash by 20 percent. 
If corn is harvested for silage, apply an additional 30 lb P205/A and 90 lb K20/A to the subsequent crop. 
llhere barley or oats are underseeded with a legu■e forage, reduce Nitrogen by sot. 

120 
60 
10 

Because of the low Potassiu■ buffering capacity of this soil, this field should be retested every two years. 
Starter fertilizer (e.g. 10+20+20 lb/A N+P2D5+K20) is advisable for row crops on soils slow to war■ in the Spring. 
Apply 30 lb~ NIA in seeding year for alfalfa, red clover and trefoil on sandy soils, 
The Nitrogen reco■■endation should be appiied in sidedressed or split application on sandy soils. 
Soil na■e for this field was not specified, More soecific reco■■endations are possible if the soil na■e is provided. 

55 
30 
1,5 

45 
100 
265 

72111A :aim 



blUUIIII 

STATE COUNTY M:COUNT 1110 

III 32 1 
DATI; RECEIVED • DATE PROCESSED 

!!Ubf1! I ltU !Ir: 

CASH SALE ''. . i~ .9..-. 
MCADIA. WISCONSIN 

1Ml1 

IIESTON 
118650 CTH Z 
ONALASKA 

• This report meets requirements for WI ASCS Cost-Sharing. 

4 
Acres 

Soil Nam■ Cor subSoil graup) ... ........ . 
.. ·:•'"Ii: 

Plow.Deplll,:1,.•5~,. 
. . .: . '"-'' .. ; 

Sample 
No. 

4 

• Graph n,presenls the mosl demanding crap 

in Option ! I.or~/!!'!~- . 

. . .. 
• 1 •• , •••• 

Text 
Code 

1 . 

, ES1 •• 
CEC 

.:,. :., .... 
•. ~ I •• •,. -•• • ... 

Soil 
pH 

6.8 

O.M. .,. 
1.0 

p• 
ppm 

19 

K 
ppm 

35 

Ca 
ppm 

Mg 
ppm 

8 · · Mn 
ppm ppm 

ZN 
ppm 

so,s 
ppm 

Ill 54650 

s··~ 
Avail .. Densi1y 
Index · 9'an• 

.' • I 'I • . ,. 

Buller 
Code 

~~k•~'i".-~;~®ilJ,~ .•. ;~~;_;j*jLl;;,";i_.~;~-:~~ 
.... - ,-i::-.--:,, ;;ii_i.~~:j;[~~~i;!;~ 

Sail Test Nutrient- Ferlililer n_, JNnl Clalll 11 NulrienlsloApply 
Cn,pping CraplObe Crap Yield Interpretation N P,O, K,O N P10 1 K,O N P10 5 K,O 

Year Grown Goal p K --- ... ,. --- ___ .. ,. ___ 
--- .,.Ja ---

1 CRP, GRASS H L 30 10 30 10 
2 CRP, GRASS H L 30 10 30 10 
"t CRP, GRASS H L 30 10 30 10 

Lime required for lhis rolahon lo reach pH 5. 6 is ND Tia of 60-69 lime or NO Tia 80-89 lime. 

. Ombrf~~-~11'1~·~7,~,;~·.tc.~·,~~,'\(t.~ .. \~f;~~d'.,_•~i:~-,\l.➔_•! •• : ., :•.· • . .. · :··-: .....• ,-:;:-AECOMIIENDATIONS 
.. . ! ••• . " .. ·=·~· ,. . . .. . , . . .. ' 

So,I Test -- F-- Repta .. ,,,.nt ~ 11 N11111entslo~ 
Cropp,ng C,aptobe Crap YielCI lnte!]!!elatllOl"I N P10, K,O N P10 1 K,O N P10 1 K,O 

Year Grown Goal p K ___ lbs.la ___ --- llsJa --- ___ lbsJa _ _ 

1 CORN, FIELD 140.50 bu/a L VL 120 70 50 
2 OATS 75.00 bu/a l VL 60 40 105 
3 ALFALFA 5.05 Tia I VL 30 7S 270 .. 

Lime required for this rolalion lo reach pH 6 • B is ND Tia of 60-69 lime or ND Tia 80-89 lime. 

1. These credits are determined from information provided relative to legume-sod plowdown and manure application. 
Note: If spring nitrogen availability test has been run, subtract the nitrogen credit from crop nitrogen needs. 

N.R. = Not required for calculation of li■e require■ent •hen the soil pH is 6,6 or higher. 
If the alfalfa stand •ill be ■aintained for ■ore than three years, increase topdressed potash by 20 percent. 
If corn is harvested for silage, apply an additional 30 lb P2D5/A and 90 lb [20/A to the subsequent crop. 
Where barley or oats are underseeded •ith a legu1e forage, reduce Nitrogen by 501. 

120 
60 
30 

Because of the lo• Potassiu1 buffering capacity of this soil, this field should be retested every t•o years. 
Starter fertilizer (e.g. 10+20+20 lb/A N+P2D5+K20) is advisabie for ro• crops on soils slo• to Nari in the Spring. 
Apply 30 lbs N/A in seeding year for alfalfa, red clover and trefoil on sandy soils. 
The Nitrogen reco■■endation should be applied in sidedressed or spiit application on sandy soils. 
Soil na■e for this field •as not specified. "ore specific rec011endations are possible if the soil na■e is provided. 

70 50 
40 105 
75 270 

.. 



._, .. .. :. 
1 --·· ·-·-1/;:1/93·1+- ::· ~-. ·. •. r •• ~.-..•• 

. . _'_ ~-.,··: . ~;:':":'. .. $:na1s report meeta niqulremanlS for WI ASCS Cost-Sharlnfi~·I:· '. ·,·• 
~•,;o • ••Y~\~•· •• . 

I!;; 

IIESTON 
11B650 CTH 1 
ONALASU .,.,.._ •. , .. 1 Ill 54650 

·.,L.··:",;_t;;~ __ -.:,,-. 
Filld.·, .. . ;,.i:t· .:.: • ,s.npi.j· ·•·T11111·:: 

·. - 5_···· =. .;;•,.t:_,.._•No.·- ·Code 
.,_ ____ ...;.......;. ___ ..;;··.;,;··•;;;;•·~'-;.'ll_ l . 5 1 

··...._~,, ~-Bai.' :.o.u.· ·· P 
.CEC; '."pH ·'It·~ .ppm 

K'"" 
ppn 

-~·eat'• •.• 11g;· · B 
• ·,; 111111\'::- ·!'llllffl .: ·' ppm $=:: 

6.9 1.2 23 40 1.2a: N.R. 
i.~..:-. . . ; ... ~1,,t,:';i ti'.!' J. !"'. ,,-· .• 

Sail ,._ (Cir IUllsclil gniup) ,. :- ' . u. .-: . 
&ROUP E. . . .": .... : N 'f . ' 

1---....::=:....::;....._..;,·-.... ·. -1· ·•• r • .. ' •.· .,.· ~ '· 
~0ap111 6.5 '· ·-.~- .,·. :·ni !!t-• :·:· ·,.~:-·. 

,.- ·---· ~1' .\•:,, ...... ---------

~ ..... 
I•••::;. 

. .. .. . • ,f~i,:t,. ~-,.,l:~- 11: ~,. , · -.; ~~ lhli-:t: ':Ii ' • · 

. . -.a=:~)." :1.::'"~;- _;, ;.:·~: .. : .:t :! ' . _f:, ,;: ' ' . .• 
• •i, •• .... :; I ,. ;,,•• • 

~-
f,'•: 

• ..... :' !'.' 

• G,apll ..-ta ihe _. clamandlnga'op 
n 0pUan 11or P and K;. 

'• ·.···• .•. ,, 
CRP, GRASS 

[~~-.; ... ,~~;,~~-~:"' ','_· -._.~ ~-- -~--..~ -t_.,,,··~~---~.__~~:. --~, .•• ·~~;C\:::.:~:1llJ~¥~--~:-: -~ --· - - -
-: r~~·· :~J.f..:0.:cii~1 .. \J~•~:: -'~~ ·;~.;\~>~r~-:~-.?}';i~~~-:_;, '~-J . ~-:-..· ~ 

Sail Tes1 ...,.....,_ F___,Alfll \WIICld1I -ID~ c,_.. ClaptDbe Cn,pYielll lnle!l!retaliDn N P10 1 "■ 0 N . Pp, "-t0 N P,0. K,O 
Y•r - Gaal p K 11,ah, 

.. .... ...,. 
l CRP, GRASS H L 30 10 30 10 
- CRP, BRASS H L 30 10 30 10 

CRP, 6RASS H L 30 10 30 10 

Lime required lor this rotation to reach pH S, 6 is NO Tia ol 60-69 lima or NO Tia 80-89 Uma. 

F•l'lllw"---C<adl1/ -::;;--~~;.~ _,.: !·: SailTd 
lnll9'!!!!1ion N P10 0 K,0 ... N P,0. K,0 N P10 1 "■ 0 

"•GlaM'I p K lllahl .. ,. 

l 
2 
3 

CORN, FIELD 
OATS 
ALFALFA 

40.50 bu/a 
75.00 bu/a 
5.05 Tia 

OPT 
OPT 
L 

VL 
VL 
VL 

120 
60 
30 

55 
30 
75 

50 
105 
270 

~~forllllrDtaliontoreachpH lt,B is NO T/aa160-691iffi!ar_ NO Tla8CMl91ime . 
. ·. ··:. ••' • : .• '' -;,•i,:-:. 

1. These cradils are determined f,um information prowided ralative to legume-sod plowdown and manure application. 
Note: II spring nitrogen availability test has ~ ,un.subtract lhe nitrogen credit from crap~ needs. · · 

N.R. = Not required for calculation of li■e require■ent •hen the soil pH is 6,6 or higher. 
If the alfalfa stand •ill be ■aintained for ■ore than three years, increase topdressed potash by 20 percent. 
If com is harvested far silage, apply an additional 30 lb P20S/A and 90 lb K20/A ta the subsequent crap. 
Where barley ar·aats are underseeded 1ith a legu■e forage, reduce Nitrogen by 501. · · 

120 
60 
30 

Because of the 101 Potassiua"buffering capacity of this soil, this field should be retested every t•o years. 
Starter fertilizer (e.g. '10+20+20·u1A·N+P205+l20} is advisable for row crops on soils slo• to war• in the Spring. 
Apply 30 lbs NIA in seeding year·for alfalfa, red clover and trefoil on sandy soils. 
The Nitrogen reco■■endation should be applied in sidedressed or split application on sandy soils. 
Soii na■e for this field •as not specified. ftore specific reco■■endations are possible if the sail na■e is provided. 

5S 
30 
7S 

so 
lOS 
270 

72!11A 31117 



STAIE -- CASH 'SALE 
1 

- OIITI--• , Ill 54650 
£VI '6¥193· ,1/ 1/93 ° :,,• 

. . . ... _ .. .. ,.:-~::..-;-,.,;,·.,-·.;::,_...~Thia~"-~ requirements lor WI ASCS Cost-Sharing. 

O.M,· .. ... 
0.9 

:;~:p : ... ; 
.1111111·. 

29 

~ :,•,..... . . -~~· :.: .. · !ff'~• ·• :.: . ....... : ... -. ::,: ~-
::·. ·• · .,. . !J~l•!:.,1 •:. ·•···• , • ;. · ,: · r:• . :.~ ,, ....... ·;., .~::,."::..:''•I· ' ·· 

~·:. · .. \~-,:,/;tt,.f;t;{;:· {: ? . .'hi:z.,r:~~ ·. ~h~-~.~ ~- :" . :mS't'lf•~wi=..= ·:-_. 

·o..,,.,,.... .. ~~~:_) .. 
.. ~ t~.~-and !(:. ·, 

CRP, GRASS 

·· .. ___ .... 
·-· . 

Sail Tesl ~ .... 
Oaptolle 
o,_, 

Oap'l'illd ln'lerprelatiml N P,01 w..o 
Fellilinl'laGII •••~1/ 
N P,P1 ".0 -·-N P101 K,p 

Gaal p 'K 
___ ... ,. __ ___ 11a1a __ __.,... __ _ 

l 
2 
3 

CRP, GRASS 
CRP, GRASS 
CRP, GRASS 

EH 
EH 
EH 

OPT 30 
OPT 30 
OPT 30 

Lime requinld torthis rotation to reach pH :; • f, is NO Tia of 60-69 fime or NO T/a 80-69 lime. 

1 
2 
3 

en,., ..... .... 
CORN, FIELD 
OATS 
ALFALFA 

Qllp'l'llld 
Gaal 

140.50 bu/a 
75.00 bu/a 
5.05 T/a 

Soillnl ....,....,ion 
p K 

OPT 
OPT 
OPT 

OPT 
OPT 
L 

120 
60 
30 

55 
30 
65 

35 
90 

26S 

Limuaquired for this IOlation to rvach pH 6 .& la l .0 Tia al 60-69 limll or 1.0 

1. These credits are detamlined lrom information provided relative to legume-sod plowdown and manure applieation. 
Note: If spring nilrogen availability test has been run, subtract the nitrogen credit trom crop nitrogen needs. 

.. - . . •, 

Tia 8CM19 lime. 

If the alfalfa stand •ill be ■aintained for ■ore than three years, increase topdressed potash by 20 percent. 
If corn is harvested for silage, apply an additional 30 lb P205/A and 90 lb K20/A to the subsequent crop. 
lhere barley or oats are underseeded 1ith a legu1e forage, reduce Nitrogen by 501. · 

30 
30 
30 

120.. 55 
60 30 
30 65 

Because a( the 101 Patassiu■ buffering capacity of this soil, this field should be retested every· t10 years. 
Starter: ·_fertil1z,r l••V• 10+2~20 ·lb/A N+P2O5+K2O) is advisable for ro• crops on soils sla11 ta 11r1 in. the Spring. 
Apply .lO~Us'N/(iil._seedin{yearYfor:alfalfa, red clover and trefoil on sandy soils • . : . ·:·'. · . · .. :;, ... ,, ... ~ .. · · .. 
The Nitrogen· reca11ind.itian:shoul~ ·be-applied in sidedressed or split application on ·sandy soils; . 
Soil na■e for this field 1as not specified. Nore specific reco11endations are possible it• the soil na■e is provided. 

3S 
90 

265 

7291A 3 



1 
I -----¥111 DATEMDC&SSBI 

93 1/ 1/93 · · ... 
... ~-;"(" "i•ct"· 

~:.:.,~ 
.: :·,-,z"Ti· . . . . 

... --···-
nc. 

_ ... •'.This report~ ~ui~nts for WI ASCS Cost-Sharing. . · .. 
er, 

'G,apll..-o.nim& ........ CIVP . 
in0ptian11orP.~.K.:-,:,:·. -.,,.---,:: 

CRP, BRASS 

.... " 

-?t~l-~. ,.-,.•--'-·' .. -... 

6RµIIER: 
:.-... ~~:.· :-~~ 

IIESToit ·. _:-•·• . 
118650. CTH l° 
DNALASU.- . , Ill 54650 

~~~~:c; '! :·,:·> ~~ ... :: .. :-'/r~"'~ ~~~~~;. '-,. ;•,·' <:'i :~~~i,..,~~~ 
--- - - :;~:~-j.J-~ -·~~::2~,;:.-.~,i · __ -;~~~NY:;,;:_';,_-.~ • .. ,4. .. 1.:-......... - . . -

SallTnl "Mllen!NNIII FeftiliNrR .. ••■ CIWIIII/ ........... ~ 
Cnlpprlg Cnlptoba CnlpYilld lnle!!!!llalion N P10 1 K.p N P,P• ri.o N P,01 

. ... • 

. ; 

ri.o 
y., GIIIWII Gael p K 

___ .. .,. ___ ___ ....,. ___ ___ 1111a ___ 

1 CRP, BRASS-. ..... H L 30 10 lO 10 .. CRP, BRASS.· · .. :. : -.: i 
•.:•..:1: · -::_··:·.; H.: L 30 10 . .. 30 10 ,~ .. ";:,. .. .. ..... a 

CRP, GRASS ... -~..:. H : L 30 · 10 30 10 .. ·_: ' 

Lime required tor this rotation 10 reach pH 5, 6 is NO Tia ol 60-69 lime or NO T/a 80-89 lime . 

:-0P.rio··· . ..,_. .. .. >. ··•t"' ... -!:·:--; :·=:.::;~-:~ .. .:.-.a:.:;.·~.,.~'!~·~:: ....... ...... ';.""~..:...~ • .-: -:~;.,--:·,r-5,.. ... ECOiii-· ........ _., ... ,i.~~wr- _::. ... :· ... ;.~~=-;~ .. .. 
Sail les1 Nulrienl Needs Feni~ur,_,.__c,_ 11 Nulnenll ID~ 

Cn,pping Cnlptolle CnlpYleld 1nte2e1ation N P10 1 ri.o N P,01 r._o N P10 1 K.p 
y- am- Gaal p K 

___ .... ___ ___ .. ,. ___ ___ .. ,. ___ 
1 CORN, FJELD··:·:.: .. l40.50 bu/a OPT L 120 55 45 . •. r • • 

OATS . ,. ' 75.00 2 ,. .• - bu/1 DPT L 60 30 100 ~ 

3 ALFALFA 5.05 Tia L YL lO 75 270 

Lime required tor lhis rolalion to reach pH 6• B is ND Tia af 60-69 lime or ND Tia 80-89 lime. 

1. These credits are determined lrom information provided relative to legume-sod plowdown and manure application. 
Note: If spring nitrogen availability test has been Nn, subtract the nitrogen credit from crop nitrogen needs. · 

N.R. = Mot required for calculation of li■e require■ent 1hen the soil pH is 6.6 or higher. 
If the alfalfa stand 1ill be ■aintained for ■ore than three years, increase topdressed potash by 20 percent. 
If corn is harvested for silage, apply an additionai 30 lb P205/A and 90 lb l20/A to the subsequent crop. 
Where barley or oats are underseeded •ith a legu■e forage, reduce Nitrogen by 501. 

120 
60 
30 

Because of the 101 Potassiu■ buffering capacity of this soil, this field should be retested.every t•l years •. 
Starter fertilizer· (e.g. ·10+20+2o"·1b/A N+P205+l20) is advisable for ro• crops on soils ·slOI. ta·:11ar•:·in. t~ Spring. 
Apply 30 lbs NIA in seeding year for alfalfa, red clover and trefoil on sandy soils~-·.:·-.::..- ~- ·:'': '\~ . ··--r,· · · 
ihe Nitrogen reco■■endation should be applied in sidedressed or split application on sandy soils. ·. 
Soil na■e for this field 1as not specified. Nore specific reco■■endations are possible if the soil na■e is provided. 

55 45 
30 100 
75 270 

72111A 31111 



50/93 

AclN 

1/ 1/93 
~ Thia report meets requirements for WI ASCS Cost-Sharing. 

... , .. . - . 
SoilNarne(oraubsOilgroup) . .., . ."\ .... , . . ,,-·· • =·•a ..•. '."""", '! · · . !j =.~ ... ... ~ -..;,.:I':"\"•"'.::!,-, 

•• :. ,: ;-, ~ i· .-.. • • :·. • Cl :f- • : : ~- .-:• 

~~~- 6.5 . -.. ~ :,::· -~·;::·;.,. ··-~;:,·• ·-: ;::·-~: :; •·· . ,.· .. ;'i~. ~~'~:~:~, :;;:: ~-:;· •: . ·, :.~~..;.:::;, ·•-~~~• T :.:: •. ; •·i·t.t -:; :-::~:~::. 

,-.r.tt•~.'"; "!, •• .,~ e;:t"'!.•t' (~•·'fl UD\'1... .. .. -

·r....,.,__. .. _.~111'!.~r 
In~~-~~-~~---•:' : . ,:;~!"\i""•-:~' 

• t • • • ·::, • • • • ~• "I ,I'',- • • • ~ 

CRP1 &RASS 

Crappirlg Cn,p•be 
Ye■r Gtawn 

1 CRP, &RASS ., CRP 1 &RASS 
' CRP, GRASS 

c,.,pv1e111 
Gael 

Soillnl 
lnlerprei.tion 

p K 

EH 
EH 
EH 

L 
L 
L 

30 
30 
30 

10 
10 
10 

.. .:.. ·-

Lime required tor this rolalion 10 reach pH 5. 6 is NO T/a of 6CM9 lime or NO Tia 80-89 Mme . 

30 
30 
30 

10 
10 
10 

' -~-- -... . ;,-:.l~~-._..:i~_/•:1/~•'' _· 1.~':·,-i~r··.~:.~~~~-~-".i_i};.~'jtP..:;.~·-.-:-. ~;."Btli!"~iillailiADDIIS:~~J~~~t~~-·:, ·~--~ .. ..,.:;i~fl~~ 
SailTHI --

ferlliw7'!PII ... ~,, 
Crapping Crap•be c,.,p Yialll lnle!J!!elalian N P10 1 KoO N Pp, KoO 

YNr o- Gael p K ....,. .... 
1 CORN, FIELD 140.50 bu/a H L 120 25 45 
2 OATS 75.00 bu/a H L 60 15 100 
3 ALFALFA 5.05 Tia OPT L 30 65 265 

Lime raquired for this IOlalion lo reach pH 6•8 is l.O T/a of 60-69 lime or 1.0 Tia 8CM19 lime. 

1. These credits are determined from information provided relative to legume-sod plowdown and manure application. 
Note: If spring nitrogen availability test has been run, subtrad the nitrogen credit from crop nitrogen needs . 

• • • ~ '",f ... \ :~ ... ·· .... • ... , ... .• ::·-:~ ~·j, • 

If the alfalfa stand will be ■aintainetl"far ■are than three years, increase tapdressed potash by 20 percent. 
Nhere barley ar aats are underseeded with a·legu■e forage, reduce Nitrogen by 501. 

N 

120 
60 
30 

. 

Because of the -law Patassiu■ buffering caaacity of this sail, this field should be retested every two years. 
Starter fertilizer (e.g. 10+20+20 lb/A N+P205+K20) is advisable far raw craps an sails slaw ta war■ in the Spring. 
Apply 30 lbs NIA in seeding year far alfalfa, red claver and trefoil an sandy sails. 
The Nitrogen reco■■endation .. should ·be.applied in sidedressed or split application a~ sandy sails •. 
If earn is harvested for silagetap"ply~90-·lb.120/A ta the subsequent .crap •. •· .,. - ." · -~ ····:.,:.. .. . . 

-•!!l!l!!l 
P10 1 
Iii.Ill 

25 
15 
65 

Sail na■e tar this field was not ·specified.' ftare specific reca■■endations·are possible if the sail na■e is provided. 

w..o 

45 
100 
265 

7281A 3112 



Sl'ATI ~ -NII. CASH SALE 
II 32· · 1 
--~ DATE ....::a&III ·.·, .. -.:-.· 

1193·· 1/ 1/93 ,. · · •. . ·_.:.,,tf':~ .... 1.i~•.;, - .• 

--.L....------.~Thls report meets requirements for WI ASCS Coat-Sharing.-:.; _. . · · · · · 

. IIESTON 
11B650-CTH I 

.. ONAlASU. , Ill 54650 

a.,i_.. ··T•f·: .. -<e.;·::. TiSalf~ · o.M,,· , p· : · · K"·· .; • .:,;c.,.i.;; :: Mgr·: ·-- a ~ ,. -w.,,- ':-ZN'•~· so.,s:. : A!._ ~- ,:..._,. 
,Na; .. ·.Cadr•••'CEC.- .I.pH;. ·,,r., · ppm ppnl,. >!ppml;r.·eppn1~ :·,ppm. ·=~•llpplll·.,,·ppm·• Inda'-~•;:~:: 

Aaw , 2 · a.o 1.0 12 66. · · · ·· ... -· . -.. . • ..: ... ,:. ·· .. ,: .. i.21,., ii.a. -

• Gn,p11....-111e-dlmandlngcnip 

ln0plian19!',P~-~ . :.::• 
:· •· .. "'•!''' ..... 

CRP.1 &RASS 

SailT■II 
Clapping c;,ap., ... Ctall Yield lnte,prelation 

-nta•llpplY 
N P10 1 Kp 

y- 0- Goel p K 
___ .. .,. __ _ 

1 , 

Cnlpping 

Y•r 

1 
2 
3 

CRP, 6RASS -:- . 
CRP, GRASS 
CRP, GRASS 

Cnlp1Dlle 

o-

CORN, FIELD 
OATS 
ALFALFA 

H L 30 20 ., 
H L 30 20 ~;. 

H L 30 20 

Lime required tor this rotation to reach pH S, 6 is ND Tia of 60-69 time or ND Tia 80-89 lime. 

Cn,pYleld 

Gaal 

40.50 bu/a 
75.00 bu/a 
5.05 Tia 

OPT 
OPT 
DPT 

K 

L 
L 
YL 

180 
60 
30 

S5 
30 
65 

55 
110 
2B0 

30 
30 
30 

1B0 
60 
30 

UmeraquiradlorlhlsrolationtoreachpH 6,B Is NO T/aal&0-69ll~or NO\:::·~•~-llme._. . . ,,.::. 

1. These credits are determined from information provided relative to legume-sod plowdown and manure appl~;i:·_ ·.:?:?.{-:'.~--: :): : · :'.:) ;_ . 
Note: If spring nitrogen availability test has been run, subtract the nitrogen credit from crop nitrogen needs.,,,-;-~--:?· ·, ·--·t:··· ·:-;;_: · · · :,, .. . . 

N.R. = Not required for calculation of li■e require■ent when the soil pH is 6.6 or higher. 
If the alfalfa stand will be 1aintained for ■ore than three years, increase topdressed potash by 20 percent. 
If com is harvested for silage, apply an additional 30 lb P205/A and 90 lb 120/A to the subsequent crop. 
Mhere barley or oats are underseeded 1ith a legu■e forage, reduce Nitrogen by 501. 
Starter fertilizer (e.g. 10+20+20 lb/A N+P205+l2Dl is advisable for row crops on soils slow to war■ in the Spring. 
Apply 30 lbs NIA in seeding year for alfalfa, red clover and trefoil on sandy soils, 
Soil na■e for this field was not specified. ftore specific reco■■endations are possible if the soil na■e is provided, 

55 
30 
65 

20 
20 
20 

55 
110 
280 

12111A 31H 



SUBIIITTED.-lY-: , ·. . . ".\ 

54650 

L 

F__,1,,,::-~ •\'::; •. :;-,:.•·. ·• .--.. •Sample,· Te111-:-:·;,:e..- :'·5'ai::- •-:o.M.;. ,:.p:-.t ' .. ic·• 

---~~; iOl'.~~ ;•~ ''•-~•:::•~-~-- .:~; ·•: No:•~ !,<Coda~ -:•·:CEC,,; ,! ,pH•. -:,c To:· ~ppn ~ : >:ppm-

- ,. ,.~:--.. - ;. .• · •.... .... .•·.. . '-. ·so_.- _.- s .. ·: .. . ~ ~. , .. ea .... -· MIi'.• ~-a . .,~ ~l _..ZN":".: •-· · ,..._,. ·o...,; .. ~ 
.. ,.·ppm ·:I!.~;, ..... iJ,.IPIII•• -,.PP111.:,· =:':111!".!t-i --,~- ·--·· '.-9'1im ... ·;9'.-

Acln 10.·: ~ ·. · . ."·."'.'' 8~2 0.9 10 . -,5 : :r \ ~-. . .- ~ :1~2i.-: ia • .-: 
!:.:r ~..:. . :!.J:: - .. - . . .,~---·~ 

SoilN~.(or~~)." ..• . •r • .• , ..... ,,.;;.-~•· .. ~-., -.··. •C:-";.(.:"": •... _· , - ••:- :,. --: .. • .. .. . .• -:•'f ~~7.'·": .·. ·.-l:-'... !" i ._. at,.'•)'!• . · !. • _,. 

•• r.·• • • • •. ••• •••,; !,'. .. :: • •.•:•,.. • ,,,::: ••:•,I~ I,,• •t • •·•,•-;;~:•·:,.,!' • :~ ·:•..,-=-••:,••:•:'!'1 .. ,,·:: 

~-~~ .. ,•~5 • ~•~ ,:••• •,~•,• r • ,: ~ •• • •, I •t ,._ • • ••• - • .. :;~, .•~?~.:.~ ~ ~ ,•• .~::•; ,:~;.-::-;, .!'. _..~. -~ • 1'••• .,,"\•i ~ .nai\1Hiill'ILll13. • ' •• ,'~ ~.:-:~-' 

·•.,;·.--111,,-,0 ,,~.I t. ::r,ut",:1 !,._: .:n· · · ' 

·=-=~~~\:: . .. .•• .... ... ·- .. ; •. , ~ .... ,.~.;,;,_,i. -.,~;.:: 
. -~. -~: -:•'J '"-• .. ·.: :' . .:·· .... ~ .... ·f'S.J :· ... •·-: 

; · CRP . 6RASS . I .. 

-· - - . 
~ __ ~ ·n;~~- '.,I{f.~;<~~~>-· i,J,_;_;-.:_;~;. 

~ .,.- . ' .,;:,_-:·:~_1"•• ::1,,_ ' ":~:-·:~~::-r,:~-~-: ~:-= f 1 ~-i;1.•;if~' •' ,( -· '.' '' 
,. 

Clapping 

v-

1 ., 

Cnlpping 
Year 

Cn,plDlle 

o-

CRP, &RASS 
CRP, GRASS 
CRP, GRASS:; . : 

Ctaptolle 
o ...... 

,. 

&al Tat Nulrilnl- .......,_R,plr 1•IICN1111/ 
Cn,p'YIIIII lfflerpralaliDn N P10 1 K,,O N . ·P,01 , Kl' 

Gaal p K .. .,. ~ ..... -
DPT L 30 20 
DPT L 30 20 ,,. 

DPT L 30 20 ) . .. .. ... . ·-· 

~-'~!~-~ rolation to reach pH 5, 6 is ND Tia ol 60-69 lime or ND .T/a &0-81 lime. 

CIIIPY'llld 

Gaal 

SoilTesl - - _.,.,,. ••• C... I/ lnle'P'!!!nan N p ,o, K,,O . N p ,o, rc.o 
p K ___ .. .,.___ _ __ ..... __ _ 

N 

30 
30 
30 

1 CORN, FIWI. . . . . 40.50 bu/a· DPT 
2 - 'OATS:.:;;_-. ~-:ff.?;·/\:: ;_,.75·.00J111/1f .. :L .. 
3 ALFALFA .· ·.- , _:·5.of·T/1'··,... L 

L 
L 
YL . 

180 
60. 
30 

55 
40 
75 

55 
110 
280 

180 
-;:•;:. ·. · 60 · 

_,,.;~., ,• ,. 30 

Ume required tor this rolation to raach pH 6• 8 is NO Tia ol 60-69 Nme or NO Tia 80-U lime. 

1. These credits are determined from information provided relative to legume-sod plowdown and manure application. 
Note: II spring nitrogen availability test has been run, subtract the nitrogen credit from crop nitrogen needs. 

N.R. ~ Not:;~~i~~i:1;/~1cui~~~~-~f .. li1e require■ent •hen the soil pH is 6.6 or higher."--~"'::}\/.\t .. . ·'.·: .. 
If the alfalfa stand •ill:be ■aintained far ■ore than three years, increase topdressed potash.by 20.percent. 
If corn is harvested for silage; ipply an' additional 30 lb P2D5/A and 90 lb UD/A to the subsequent· crop. 
Where barley or oats are underseeded •ith a legu1e forage, reduce Nitrogen by 501. 
Starter fertilizer (e.g. 10+20+20 lb/A N+P205+K2D) is advisable for ro• crops on soils slo• to •ar1 in the Spring. 
Apply 30 lbs NIA in seeding year for alfalfa, red clover and trefoil on sandy soils. 

-ID~ P.,O, .. ,. 

55 
40 
75 

Soil na1e for this field •as not specified. "ore specific reco11endations are possible if the soil na■e is pr~vided. 

"I' 

20 
20 
20 

55 
110 
280 

1llll1AM2 
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BRAUN' .. _ 
INTERTEC 
Aggrcgafe Quality Testing 

. . 

Date: November 1, 1993 

Client: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne Parkway - Suite 400 
Vernon Hills, IL 60164 

Sampled By: · Brawi IntenecrrLD 
Dale Sampled: 10/14/93 
Dale Received: 10/14/93 

Mechanical Analysis 

Source: 

Braun lntertec Corporation 

520 Fisherman's Raad 
la Crane, Wisconsin 5.S603- l 215 
608-781-7277 Fax: 781-7279 

E11yi11r:r.rs c,11<I Scientists Sr.rvi11y 
tl,r: Built anrl Nature,/ l:nviran111r:11ls 

Project No.: 8NDX-93-037A 

Project Description: 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site 
Onalaska, WI 

Classification: 
On Sile 
Sandy Loam 
G-8 Sample No.: 

Sieve 
1· 
314• 
SIS
lli■ 

3/8· 
#4 
#10 
#20 
#40 
/180 
#200 

Spcci licaliom, 

33 

Deleterious Substances and other Characteristics 
I. ·cA Spall, 7' 
2. FA Shale, 7' 
3. Total Spall, % 
4. Crushing, % 
5. L.A. Abrasion Loss (ASTM C 131/C 535), 9'o 
6. Specific Gravity (ASTM C 127/C ~28) 

D.O.D. 
B.S.S.D. 
Absorption, % 

7. Insoluble Residue 
- No. 200, 9'o 
+ No. 200, 7' 
Total Insoluble, % 

8. Fial a11d Elongated Pieces (CRD C 119), % 
9. Clay Lwnps and Friable Pieces (ASTM C 142), % 
10. Soundness Loss (ASTM C 88), 9'o 

Remarks: Results of lhis material for identification only. 

cc: 

~~ 
Thomas LoBianco· 
Laboratory Supervisor 



BRAUN·' .. 
INTERTEC 
Aggregate QualitY, Testing 

I !• 

Date: November 1, 1993 

Oient: 
Mr. Matt Crain 
Roy F. Weston, Inc. 
Three Hawthorne ·Parkway - Suite 400 
Vernon Hills. IL 601°64 

Sampled By: Braun Iauertecmn 
Dale Sampled: 10/14/93 
Dale Received: 10/14/93 

Mechanical Analysis 

Source: 

Braun lnlertec Corporation 

520 Fisherman', Road 
lo Crone, Wisconsin 5.S603· 12 I 5 
608-781·7277 Fax: 781-7279 

Engineers and Scianlisls Serving 
11,,: Bui/I and Nalural fnviranmenls 

Project No.: 8NDX-93-037A 

Project Description: 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site 
Onalaska, WI 

Classification: 
_Sample No.: 

On Sile 
Sandy Loam 
G-9 

Sieve 
1· 
314• 
Sis ■ 

Iii■ 

3/8· 
#4 
#10 
/120 
/140 
/180 
/1200 34 

Speci ficatiom; 

Deleterious Substances and other Characteristics · 
I. CA Spall, ,r, 
2. FA Shale, ,r, 
3. Total Spall,· ,r, 
4. Crushing; ,r, . · 
5. L.A. Abrasion Loss (AS.TM C 131/C 535), % 
6. Specific Gravity (ASTM C 127/C 128) 

B.O.D. 
D.S.S.D. 
Absorption, ,r, 

7. Insoluble Residue 
- No. 200, ,r, 
:+ No •. 200, ,r, 
Total Insoluble, ,r, 

8. _Flat and· Elongated Pieces (CRD C 119), % 
9. Clay Lumps and Friable Pieces (ASTM C 142), % 
10. Soundness Loss (ASTM C 88), % 

Remarks: . Results of this material for identification only. 

cc: 

1l1omas Lo8ianco 
Laboratory Supervisor 



BRAUNIM 

INTERTEC 
Aggregale. Quality '_resting 

Dale: November 1, 1993 

Oicnl: 
Mr. Matt Crain 
Roy F.-Weston, Inc. 
Three Hawthorne Parkway - Suite 400 

· Vernon Hills, IL 60164 

Sampled By: Braun lnlertecfTLB 
Dale Sampled: · 10/14/93 
Dale Received: 10/ 14/93 

Mechanical Analysis 

Source: 

Braun lntertec Corporation 

520 Fisherman's Raad 
la Crane, Wisconsin 5.4603-1215 
608-781-7277 Fax: 781-7279 

f:ngincr.rs nnd Scicnlisls 5crvina 
1/,c 0ui/1 and Nnlurnl Environmr.111, 

Project No.: DNDX-93-037 J:._ 

Project Description: 
Landfill Cap Remedial Action 
Onalaska Municipal Landfill Site 
Onalaska, WI 

Classification: 
On Site 
Sandy Loam 
·G-10 Sample No.: 

Sieve 
1· 
314• 
5/8· 
Iii■ 

3ts· 
64 
610 
620 
640 
1180 
6200 

Results Spccificaliom; 

22 

Deleterious Subslances and olber Characteristics 
1. CA Spall, I, 
2. FA Shale, I, 
l. Total Spall, % . 
4. Crushing, % 
5. L.A. Abrasion Loss (ASTM C 131/C 535), % 
6. Specific Gravity (ASTM C 127/C 128) 

B.O.D. 
B.S.S.D. 
Absorplion, % 

7. Insoluble Residue 
- No. 200, % 
+ No. 200, % 
Total lnsolubl~. % 

8. Fial and Elongaled Pieces (CRD C 119), % 
9. Clay Lumps a~1d Friable Pieces (ASTM C 142), % 
10. Soundness Loss (ASTM C 88), %. 

Remarks: Results of this m~terial for identification only. 

cc: 

Thomas LoBianco • 
Laboratory Supervisor 



APPENDIX D' 
--- GEOTECHNICAL TESTING SERVICES.,·• .. 

VERIFICATION REPORT-TWIN CITY TESTING -·. 

MKE10015S08.WPS/4 



~ ~ twin c•:.~:~•=~ 
~ ~ '••'- V- · l.a<:rane, WI 5C60l 

• r -, \'- Pl\orae 601/711•5330 

"\j~7}y MOISTURE DENSITY CURVE ~'iWAP\I NO. ·_.1 __ a;:._ . 
....__, ... .._ - .. ~ 

~..,, __ .. LANDFILL CAP WORK· t,.:-. 
PROJECT: -·ONALASKA, WISCONSIN DATE: September 14, 1993 

IEPORTED TO: -CH2M Hill 

LABORATORY NO. 8300-93-220 

--
:::, 
V 

........ 

..c 

>-
1-
V\ 

z 
w 

G-21212/U) 

METHOD OF TEST: ASTM:01557-91, Method "A" 

TYPE OF MATERIAL: ~ Fat Clay., brown .(CH) . t:.. 

MAXIMUM DENSITY: 98.2 lb./cu. ft. OPTIMUM MOISTURE 26.4 % 



~ cw,n c,c:.~::•:~ V- LICraaM, WI 5•603 
Phone 601/711•5330 

MOISTURE- DENSITY CURVE ,. SAMP\I HO. 2 

LANDFILL CAP WORK 
September 14, 1993 PROJECT: ONALASKA, WISCONSIN 

IEPORTB> TO: -CH2M Hill 

LABORATORY NO. 8300-93-220 

V\ 

z 
w 
C 

METHOD OF TEST: 

TYPE OF MATERIAL: 

MAXIMUM DENSITY: 

ASTM:01557-91, Method "A" 

Fat Clay, brown (CH) 

101. 7 lb./ cu. ft. 

DATE: 

OPTIMUM MOISTURE 

Twin City Testing 

By 4A~ 
G-2]212/1141 

22.4 % 



~ twin cit:.~:~•:~ V- La<:raue, WI 54603 
Phan• 601/711•5330 

MOISTURE DENSITY CURVE 
LANDFILL CAP WORK. 

SAMP\INO, 

PROJECT: ONALASKA, WISCONSIN DATE: September 14, 
IEPORTB> To:-CH2M Hill 

LABORATORY NO. 8300-93-220 

METHOD OF TEST: ASTM:D1'557-91, Method "A" 

TYPE OF MATERIAL: Fat Clay, brown (CH) 

3 

1993 

MAXIMUM DENSITY: 103. 3 lb./ cu. ft. OPTIMUM MOISTURE 

........ 

..0 

V, 

z 
w 
C 

99.__ ______ ........,__._....:...;...:..;;..;...:--■,1,_._.......,__.. ______ ~;.._,_ 
19 20 21 ·.22. 23 24 

MOISTURE CONTENT __ % 

Twin City Testing 

By MWr 
G-21212/U) 

25 

21.8 ~ 

26 



t:w1n c1t:Y test:1nQ 

MOISTURE 

271 O Commerc• Street 
L.Crouc, WI 5•603 
Phone 601/711•5330 

DENSITY CURVE SAMPUNO. 

PROJECT: 
LANDFILL CAP WORK 
ONALASKA, WISCDNSIN 

DATE: October 4, 1993 

IB'ORTB> TO: -CH2M Hill 

LABORATORY NO. 8300-93-220 

METHOD OF TEST: AS™:D1557-91 , Method "A" 

TYPE OF MATERIAL: Fat Clay, brown (CH) 

4 

MAXIMUM DENSITY: 103.2 lb./ cu. ft. OPTIMUM MOISTURE 22. 7 % 

:) 
V 

......... 

102 . . . . . : 0 : o • • ! • ' . ! . : • I • 

. · .. ' ~ - --·. - __ ..J __________ _ 
>
I-
V'I 

z 
w 
C 

100 

99 
20 21 

: : : • I • • : 

·--~· ♦- - ·---~ -·7'"":·~-7-7""- ~~--

22 23 24 25 26 
MOISTURE CONTENT--% 

27 



ra ~ l:Wtn CII::,~:,:•:~ V- LICrone, WI SC60l 
Pl\ona 601/711•Sll0 

MOISTURE DENSITY CURVE SAMNNO. 5 

PROJECT: 
LANDFILL CAP WORK 
ONALASKA, WISCONSIN DATE: October 4, 1993 

IEPORTED TO: .:..Qi2M Hill 

LABORATORY NO. 8300-93-220 

-... 
::> 
V 

......... 

>
I-
VI 
z 
w 
C 

>- 97' ex 
C 

METHOD OF TEST: ASTM:D1557-91, Method 11A11 

TYPE OF MATERIAL: Fat Clay, brown (CH) 

MAXIMUM DENSITY: 100.2 lb./ cu. ft. 

20 21 22 23 -24 
MOISTURE CONTENT ---0/o 

OPTIMUM MOISTURE 22.8 o/o 

25 26 27 



~ twin cit:.~:.~•=~ V- LaCIIIIM, WI 54603 
Phone 601/711•5330 

MOISTURE DENSITY CURVE SAMPUNO. 

PROJECT: 
LANDFILL CAP WORK 
ONALASKA, WISOONSIN DATE: October 4, 1993 

IEPORTED TO: -Cli2M Hill 

LABORATORY NO. 8300-93-220 

METHOD OF TEST: ASTM:D1557-91, Method "A" 

TYPE OF MATERIAL: Sand, medium to coarse grained, brown (SP) 

6 

MAXIMUM DENSITY: 121 • o lb./ cu. ft. OPTIMUM MOISTURE 

119 

9.8 % 

118 ··------- ------------++-·""!"'r!··~ ----·--_...._,. ·-----...... -- ~-----..L..l....:...-.. L,.... •.• : . ' •• : : : : i ! : I : ~ i • • ..... l ; : : ~ • . • ; • . . ~..:. : : : . . : : ' I ; : ••• : : -~' i • i I I 

6 7 8 9 10 11 12 13 
MOISTURE CONTENT __ % 

Twin City Testing 

ByAkic.~ 



PROJECT: 

REPORTED TO: 

twin c1tY test1nQ 
carporacson 

2710 COMMERCE STREET 
LA CROSSE, WI 54603 

PHONE 60ans1-5330 

REPORT OF: MECHANICAL ANALYSIS 

LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

CATE: JUL Y,12-9, 1993 
f/$-

LABORATORY No. 8300-93-220 

SCOPE OF WORK: 

SAMPLE NUMBER: 

SAMPLE DESCRIPTION: 

SOURCE OF MATERIAL: 

MECHANICAL ANALYSIS: 

Passing 1 1/2" 
1" 
3/4" 
1/2" 
3/8" 

~ #4 
#10 
#40 
#100 
#200 

. REMARKS: 

The scope of our work was limited to performing 
!lffleeff"'a'fii:<:ai~=.analysis of the submitted sample in 

accordance with ASTM )1G!;g:s?~ 
~;.-

1 

Sand, coarse grained, brown (SP) 

Sportsmen's Club Property 

PROJECT SPECIFICATIONS: 

lfi\ fg5; 
gs3 av. 
~"~ 
1i;S1 
t:'"••~ 
t:~64 100 
D•44 90-100 
fuk9 20-70 111,,::-:i:, 

3!58 0-20 
2.72 0-2 

The above sample was submitted by CH2M Hill (Don Olson) and was sub
mitted to our laboratory on July 28, 1993. The sample does not meet 
project gradation specifications. 

AB A MUTUAL PA0T■CTION ,-a CLl■NT■, TH■ PU■LIC AND OUJl■■LVII ■, ALL A■POAT■ AR■ ■U■MITTl!D A■ THB CONP'IO■NTIAL PAOJl■ATY Dfl CLl■NT■, ANO AUTHORI
ZATION POA PUBI.ICATION 0" ■TAT■M■NT■, CONCI.UBION■ OA ■XTRACTB PROM OR A■CIAROINCI OUR A■PORT■ I■ A■■■AV■O P■NCIINCI OUR WRITT■N APPROVAL. 



PROJECT: 

t:Wln Clt:Y t:est:1nQ 
ccrs:,cra1:1an 

2710 COMMERCE STREET 
LA CROSSE, WI 54603 

PHONE 608/781-5330 

LANDFILL CAP WORK 
ONALASKA, WISCONSIN cATE: September 14, 1993 

REPORTED TO: 
CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska, WI 54650 

LABORATORY No. 8300-93-220 

SCOPE OF WORK: The scope of our work was limited to performing a mechanical 
analysis, atterberg limits and moisture contents of the sub
mitted samples in accordance with ASTM:C136, -ASTM:04318 and 
ASTM:02216. 

SAMPLE NUMBER: 

SAMPLE DESCRIPTION: 

MOISTURE CONTENT: 

~ :E OF MATERIAL: 

MOISTURE DENSITY. 
DETERMINATION . 

ATTERBERG LIMITS: 

Liquid Limit 
Plastic Limit 
Plasticity Index 

MECHANICAL ANALYSIS: 

Passing #4 
#10 
#40 
#100 
#200 

REMARKS: 

1 

Fat Clay, brown 
(CH) 

2jfi-7% 

On site material 

See attached curve 

2 3 

Fat Clay, brown Fat Clay, brown 
(CH) (CH) 

2%'i=2% ~~6!2% 

On site material On site material 

See attached curve See attached curve 

1100 1~0 
f~a 
(97 
~ 

The above samples were obtained by Twin City Testing Corporation and were submitted 
to,our laboratory on August 27 and September 2, 1993. 

A■ A MUTUAL PADT■CTIDN Ta CU■NT■, TH■ PU■UC AND DUA■■LV■■, ALL A■PDAT■ AA■ ■U■MITT■a A■ TH■ CDNl'ID■NTIAL PADP■ATY DI' CU■NT■, AND AUTHDAI• 
ZATIDN l'DA PU■I.ICATIDN DI' ■TAT■M■NT■, CDNCI.U■IDN■ DA ■XTAACT■ FADM DA A■DAADIND DUA A■PDAT■ I■ A■■■AV■D P■NDIND DUA WAITT■N APPROVAL.. 



t:Wln CltY test:1nQ 
corporac1on 

2710 COMMERCE STREET 
LA CROSSE, WI 54603 

PHONE 608/781-5330 

=>ROJECT1 LANDFILL CAP WORK 
ONALASKA, WISCONSIN CATE: October 5, 1993 

~EPORTEC TO: 
CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

_ABORATORY No. 8300-93-220 

SCOPE OF WORK: 

SAMPLE NUMBER: 

SAMPLE DESCRIPTION: 

SOURCE OF MATERIAL: 

MOISTURE DENSITY. 
DETERMINATION . 

ATTERBERG LIMITS: 

Liquid Limit 
Plastic Limit 
Plasticity Index 

REMARKS: 

The scope of our work was limited to performing 
. attertre~~mits and moa~~c,~~rottors of the 
submitted samples in accordance with AS:,TM,:,O4318 
and ASTMElJ1557J~ 

••e~.\ti•hrl 2-:.. 

4 5 

Fat Clay, brown (CH) Fat Clay, brown (CH) 

On site material On site material 

See attached curve See attached curve 

The above samples were obtained by Twin City Testing Corporation and 
were submitted to our laboratory on September 23, 1993. 

A■ A MUTUAi. PR0T■CTl0N Ta Cl.l■NT■, TH■ PU■I.IC ANO au•■■I.V■■, Al.I. R■PORT■ AR■ ■U■MITT■D A■ TH■ C0Nl'ID■NTIAI. PR0P■RTY 01' Cl.l■NT■, ANCI AUTHORI• 
ZATl0N .. a .. ll'U■ I.ICATIDN 01' ■TAftM■NT■, CaNCI.U■ICIN■ a• UCTRACT■ .... a ... a• R■DARCIIND DUR R■PGRT■ ,. ll■■■•v■a P■NDIND au• WAITT■N APPROVAL. 



cij t:w1n c1t:Y t:est:1nQ 

2710 Comm■rca SlrHI 
LICra11e, WI 54603 
PI\Dft■ 601/711•5330 

MOISTURE-DENSITY CURVE SAMPUNO. €1 
September 14, 1993 LANDFILL CAP WORK 

ONALASKA, WISCONSIN 
DATE: 

IIPORTB> TO: -CH2M Hill 
LABORATORY NO. 8300-93-220 

METHOD OF TEST: 

TYPE OF MATERIAL: 

MAXIMUM DENSITY: 

G-23212/841 

ASTM: tlls;~~91, Method II A 11 

Fat Clay, brown (CH) 

98.2 lb./ cu. ft. OPTIMUM MOISTURE 26. 4 



@J. t:i.u1n c1t:Y cest:1nQ 

211ocomm■rc■ StrHt 
LICI0II■, WI 5&603 
Phone 601/711•5330 

MOISTURE - DENSITY CURVE SAMP\INO. (1i 
September 14, 1993 

LANDFILL CAP WORK 
PROJECT: ONALASKA, WISCONSIN DATE: 

IIPORTB> TO: -CH2M Hill 

LABORATORY NO. 8300-93-220 

102 

:, 
u 

....... . 

.0 

V, 

z 
w 

C 

METHOD OF TEST: 

TYPE OF MATERIAL: 

MAXIMUM DENSITY: 

-· ASTM:D1557~91, 
\.._.......-· . 

Method II A" 

Fat Clay, brown (CH) 

101. 7 lb./ cu. ft. OPTIMUM MOISTURE 22.4 % 

97 
20 21 2·2 23 --24 25 26 27 

- • MOISTURE CONTENT __ % 

Twin City Testing 

By AkA~ 
G-23212/UI 



~ twin c•:.~::•:~ V- L.C:ro11e, WI s,,oJ 
Phone 601/711•5330 

MOISTURE-DENSITY CURVE SAMPU HO.J;3"P 

September 14, 1993 
LANDFILL CAP WORK 

PROJECT: ONALASKA, WISCONSIN DATE: 

IEPOITB> To:-CH2M Hill 

LABORATORY NO. 8300-93-220 

METHOD OF TEST: ASTM:D-1.:557.'l:91 Method "A" 
!a>lo"":"~ ' 

l)'PE OF MATERIAL: Fat Clay, brown (CH) 

MAXIMUM DENSITY: 103. 3 lb./ cu. ft. OPTIMUM MOISTURE 

103 

V\ 
z 
w 
C 

SB---........................... __ ....... ...., ........ .__..__ ______ ~_ 
19 20 21 22 23 24 

MOISTURE CONTENT __ % 

Twin City Testing 

By //kL'dk 
G·2l2f2/84l 

25 

21.8 % 

26 



ij t:w1n c1t:Y cest:1nQ 

MOISTURE 

2710 Commarce Stra•t 
L.C:raue, WI 54603 
Pl\ane 601/711•5330 

DENSITY CURVE 
,--, 

SAMPUNO.~' 

PROJECT: 
LANDFILL CAP WORK 
ONALASKA, WISCDNSIN 

DATE: October 4, 1993 

IEPORTB> TO: -CH2M Hill 

LABORATORY NO. 8300-93-220 

:) 
V 

......... 

~ 

-In 

METHOD OF TEST: 

TYPE OF MATERIAL: 

MAXIMUM DENSITY: 

~ 

AS'IM:D1557-91 Method "A" 
"".;_. ... , 

Fat Clay, brown (CH) 

103.2 lb./ cu. ft. OPTIMUM MOISTURE 22. 7 % 

~ r·····--• _____ fl____ ----~---· ~--t-··--·····-·- ... ··r····-·-·-·--·•·.:.+-----,.--~----·····1"T ________ _ 

100 

99 
20 21 22 23 24 25 26 27 

MOISTURE CONTENT __ % 



ij cw1n c1CY cesc1nQ 

MOISTURE 

2710 Commerce Streit 
LICrouc, WI 54603 
Pnone 608/7111•5330 

DENSITY CURVE SAMPU NO.ls·.' 
PROJECT: 

LANDFn.L CAP WORK 
ONALASKA, WISCONSIN DATE: October 4, 1993 

IEPORTB> TO: -012M Hill 

LABORATORY NO. 8300-93-220 

) 
u 

......... 

> ... -V'I 

z 
w 
C 

METHOD OF TEST: 

TYPE OF MATERIAL: 

MAXIMUM DENSITY: 

20 21 

ASTM:Dt557:_91, Method "A" 
L-·· 

Fat Clay, brown (CH) 

100.2 lb./ cu. ft. 

22 23 24 
MOISTURE CONTENT __ % 

OPTIMUM MOISTURE 22.8 % 

25 26 27 



;::)RCJECT1 

'-

t:Wln Clt:Y testlnQ 
corc:,0rat1an 

2710 COMMERCE STREET 
LA CROSSE, WI 54603 

PHONE 60Sna1-S330 

REPORT OF: MEaiANICAL ANALYSIS 

LANDFILL CAP WORK 
ONALASKA, WISCDNSIN CATE1 October 4, 1993 

AEPCRTEC TC: 
CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594· 
Onalaska, WI 54650 

_ABORATORY No. 8300-93-220 

SCDPE OF WORK: 

SAMPLE NUMBER: 

SAMPLE DESOUPl'ION: 

SOURCE OF MATERIAL: 

MOISTURE DENSITY. 
DEI'ERMINATIOO • 

'MEXJHANICAL ANALYSIS: -·· Passing #4 

REMARKS: 

#10 

.#40 
#100 

#200 

The scope of our work was limited to perfonning a 
~1""ana1ysis and a moditteillTproctor of the 
sul:mi tted sample in· accorqance with ASTM:£136 and 
Ai~:D1·55 7. 

6 

Sand, medium to coarse grained, brown (SP) 

On site material - Sand drainage layer 

See attached curve 

The above sample was obtained by Twin City Testing Corporation. 
and was sul:mitted to our laboratory on September 23, 1993. 

A■ A MUTUAi, .... OT■CTION TO Cl.l■NT■, TH■ .. u■1.1c ANO QUA■■I.V■■, ALI. ..... OAT■ All■ ■U■MITT■D A■ TH■ CQNll'IO■NTIAI. .... OP■IITY 011' CU■NT■, ANO AUTHOIII• 
ZAnON ll'Dll "'U■LICATION 011' ■TAftM•NT■, CONCI.U■ION■ DOI ■XTAACT■ PROM QA A■DAIIOIND OUR ••POAT■ ,. IH■■•v■a ... NOIND QUA WIIITT•N APl'AOVAL. 



tij cw1n c•:;~::::: 
Phone 601/711•5330 

MOISTURE- DENSITY CURVE SAMNNO. (6 

PROJECT: 
LANDFILL CAP WORK 
ONALASKA, WISOONSIN DATE: October 4, 1993 

IB'ORTB> TO: -Ol2M Hill 

LABORAlORY NO. 8300-93-220 

METHOD OF TEST: AS'lt11:D1557-91, Method "A" 

TYPE OF MATERIAL: Sand, medium to coarse grained, brown (SP) 

MAXIMUM DENSITY: 121.0 lb./cu.ft. OPTIMUM MOISTURE 

I 
V 

......... 

..Q 

119 

118 
6 7 8 9 10 11 12 

MOISTURE CONTENT __ % 

Twin City Testing 

aydlJc~ 

9.8 % 

13 



' 

t:w1n city t:est:1nQ 
2710 Comm■rc• Str■■t 
LICran■, WI s,103 
Phan■ 108/711•5330 

REPORT OF: -OENSli1'"'~"5:TES:J:o& OF COMPACTED FILL 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

DATE: September:14, 1993 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Density Sample Number) 

LOCATION: 

ELEVATION OF TESTS: 

DEPTH BELOW EXISTING GRADE: 

FIELD DENSITY DETERMINATION: 

8-27-93 

Fat Clay, 
brown 
(CH)-1 

9'E of 
CT4 

662' 

At Grade 

8-27-93 

Fat Clay, 
brown 
(CH)-1 

20'N and 5'E 
of CT13 

At Grade 

At Grade 

Method Density in Place in Nuclear Density Method "B" ASTM:D2922-81 (-#4 Basis) 
Dry Density 
Moisture Content 
Plus #4 Material 

(pcl) 96 95 
(%) 21.9 23.5 
(%) None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 

Method ASTM: 01557-91, Method "A", (-#4 Basis) 
Maximum Dry Density (pcl) 98. 2 98. 2 
Optimum Moisture (%) 26. 4 26. 4 

COMPACTION TEST RESULTS: 
Compaction 
Specified Compaction 

97 
95 

97 
95 

8-27-93 

Fat Clay, 
brown 
(CH)-1 

3'N and 10'E 
of CT6 

668.5' 

At Grade 

95 
22.8 
None 

98.2 
26.4 

97 
95 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 

compaction at locations and elevations f?ther than those tested. The test locations and number of tests 
were selected by CH2M Hill. Compaction meets specifications at the above test 
areas. 

AS A MUTUAL PROTECTION TO CUENTS, THE PUBLIC, AND OURSELVES, ALL REPORTS ARE IUBIIITTEO AS THE CONFIDENTIAL PROPERTY Of CLIENTS AND AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERYEO PENDING OUR WRmEN APPROVAL. 

SG-222 (3114) 



REPORT OF: DENSITY TESTS OF COMPACTED FILL 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

CH2M Hill 
REPORTED TO: Attn: Mr. Donald J. Olson 

P.O. Box _594 
Onalaska, WI 54650 

LABO RA TORY No. B300-93-220 

DATE: September:14, 1993 

TEST NUMBER: •4~.a .. , 2 Mfh}l~ ±¥ Iii ~s~7,,.. 

DATE TAKEN: 9-2-93 

UNIFIED SOIL CLASSIFICATION: Fat Clay, 
(Moisture Density Sample Number) brown 

(CH)-2 

LOCATION: 21' E of 
CT8 

ELEVATION OF TESTS: 667' 

DEPTH BELOW EXISTING GRADE: 1" 

FIELD DENSITY DETERMINATION: 

9-2-93 

Fat Clay, 
brown 
(CH)-2 

24'E of 
CT4 

661' 

1" 

9-2-93 

Fat Clay, 
brown 
(CH)-2 

33'W of 
CT12 

663' 

1" 

Method Density in Place in Nuclear Density Method "B" ASTM:D2922·81 (•#4 Basis) 
Dry Density 
Moisture Content 

~I) ~ 90 ~ 
(%) 24.6 29.3 24.7 

- Plus #4 Material (%) None None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 
Method ASTM:D1557-91, Method "A", (-#4 Basis) 
Maximum Dry Density (pc!) 101. 7 101. 7 
Optimum Moisture (%) 22. 4 22. 4 

COMPACTION TEST RESULTS: 
Compaction 
Specified Compaction 

(%) 
(%) 

92 
95 

89 
95 

101.7 
22.4 

92 
95 

9-2-93 

Fat Clay, 
brown 
(CH)-2 

18'W of 
CT11 

665' 

1" 

96 
25.0 
None 

101.7 
22.4 

94 
95 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 

compaction at locations and elevations ~ther than those tested. The test locations and number of tests 
were selected by CH2M Hill. Compaction is below specifications at the above 
test areas. 

. . 
AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC, AND OURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFlDENTIAL PROPERTY o, CLIENTS AND AIITORIZATION 
FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EffAACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR WRITTEN APPROVAL. 

SG-222 (3/IC) 



'

Cwtnc•c-::.~~~~ 
LICFOIM, WI 54603 
Phllf'II 608/711•5330 

REPORT OF: DENSITY TESTS OF COMPACTED FILL 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska. WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Density Sample Number) 

LOCATION: 

ELEVATION OF TESTS: 

DEPTH BELOW EXISTING GRADE: 

FIELD DENSITY DETERMINATION: 

DATE: 

9-2-93 

Fat Clay, 
brown (CH)-2 

9'E of CT6 

668' 

1" 

September 14, 1993 

9-2-93 

Fat Clay, 
brown (CH)-2 

20'E of CT2 

661.5' 

1" 

Method Density in Place in Nuclear Density Method "B" ASTM:02922-B1 (-#4 Basis) 
Ory Density 
Moisture Content 
Plus #4 Material 

(pcl) 91 92 
(%) 26.2 25.1 
(%) None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 

Method ASTM: D1557-91, Method II A 11
, ( -#4 Basis) 

Maximum Ory Density (pc!) 101. 7 
Optimum Moisture (%) 22 . 4 

COMPACTION TEST RESULTS: 
Compaction 
Specified Compaction 

90 
95 

101.7 
22.4 

91 
95 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 
compaction at locations and elevations other than those tested. The test locations and number of tests 
were selected by CH2M Hill. Compaction is below specifications at the above 
test areas. 

AS,. MUTUAL PROTECTION TO CLIENTS, THE PUBLIC, AND OURSELVES, ALL REPORTS ARE SUBMmED AS THE CONFIDENTIAL PROPERTY OF CLIENTS AND AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR WRmEN APPROVAL, 

SG-222 (3/H) 4· 



REPORT OF: DENSITY TESTS OF COMPACTED FILL 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LA BORA TORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Density Sample Number) 

LOCATION: 

ELEVATION OF TESTS: 

DEPTH BELOW EXISTING GRADE: 

FIELD DENSITY DETERMINATION: 

9-8-93 

Fat Clay, 
brown 
(CH)-2 

20'N of CT7 

669' 

1 II 

DATE: October 4; 1993 

9-8-93 

Fat Clay, 
brown 
(CH)-2 

2S'N and S0'E 
of CT:/ 

667' 

1 II 

Me:hod Density in Place in Nuclear Density MethOd "B" ASTM:D2922-81 (-#4 Basi_s) 

Dry Density 
Moisture Con:ent 
Plus #4 Ma!erial 

(pcf) 93 90 
(%) 26.0 28. 7 

None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 

Method ASTM:D1557-91, Method "A, (-#4 Basis) 
Maximum Dry Density (pcf) 1 01 • 7 1 01 • 7 
Optimum Moisture (0/o) 22. 4 22. 4 

COMPACTION TEST RES UL TS: 
Compaction 

Specified Compaction 
91 
90 

89 
90 

9-8-93 

Fat Clay, 
brown 
(CH)-2 

S0'E of CT7 

667' 

At surface 

91 
27.4 
None 

101. 7 
22.4 

89 
90 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 
compaction at locations and elevations other than those tested. The test locations and nmnber of tests 
were selected by CH2M Hill. canpaction meets specifications at test area 1 0, 
but is below specifications at the other t_est areas. 

AS A MUTUAL PROTECTION TO CUENTI, THE PUBLIC, ANO OURSELVES, ALL REPORTS ARE SUBMITTED Al THI CONFIDENTIAL PROPERTY OF CLIENTS AND AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPOIITI II RIIEIIYED PENDING OUR WRITTEN APPROVAL, 

SQ.222 (2/U) 



t:w1n c•~.~~~ · 
L1Cro11•, WI 54603 
P1u1ne 601/711•5330 

REPORT OF: DENSITY TESTS OF COMPACTED FILL. 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

DATE: October 4; 1993 

TEST NUMBER: 1 ~ --1,.__4w;,. -&-• wi\5-=----~ 16 
~~- ----~ 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Density Sample Number) 

LOCATION: 

ELEVATION OF TESTS: 

9-10-93 

Fat Clay, 
brown 
(CH)-4 

12 1s of cr6 

669.5' 

DEPTH BELOW EXISTING GRADE: 1" 

FIELD DENSITY DETERMINATION: 

9-10-93 

Fat Clay, 
brown 
(CH)-4 

25'E of cr6 

669' 

1 " 

9-10-93 

Fat Clay, 
brown 
(CH)-4 

20 1w of cr2 

663' 

1 II 

Me:hod Density in Place in Nuclear Density Method "B" ASTM:D2922-B1 (-#4 Basis) . 

Dry Densi:y 

Moisture Co:-,:ent 

Plus t/4 11.a:erial 

(pc!) 88 88 94 
(%) 31.5 31.5 26.0 
(%) None None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 

Method ASTM:D1557-91, Method "A, (-#4 Basis) 
Maximum Dry Density (pc!) 1 03. 2 1 03. 2 
Optimum Moisture (0/o) 22 7 22 7 . . 

COMPACTION TEST RES UL TS: 
Compilction 

Specified Compaction 

(D/o) 
(%} 

85 
90 

85 
90 

103.2 
22.7 

91 
90 

9-10-93 

Fat Clay, 
brown 
(CH)-4 

40'E of C"r8 

667.5' 

1 II 

94 
23.1 
None 

103.2 
22.7 

92 
90 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 

compaction at locations and elevations other than those tested. The test locations and number of tests 
were selected by CH2M Hill. C.cxnpaction meets specifications at test areas 15 
and 16, but is below specifications at the other test areas. 

AS A MUTUAL PROTECTION TO CLIENTS, THE PU8LIC, ANO OURSELYH, ALL REPORTS ARE IUIMITTED Al THI CONFIDENTIAL PROPERTY Of CLIENTS AND AUTORIZATION 
FOR PUBLICATION Of STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REl'ORTI II RESERVED PENDING 01111 WRITTEN APPROVAL. 

IQ.222 (JIIC) 



REPORT OF: DENSITY TESTS OF COMPACTED FILL 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

DATE: October 4, 1993 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Density Sample Number) 

LOCATION: 

ELEVATION OF TESTS: 

DEPTH BELOW EXISTING GRADE: 

FIELD DENSITY DETERMINATION: 

~'t-?=r cr,c:mrM'l:CB21M M 

9-23-93 

Fat Clay, 
brown 
(CH)-5 

12 'N of CT3 

662' 

1 II 

9-24-93 

Fat Clay, 
brown 
(CH)-5 

12'N of CT3 

662' 

1 II 

Method Density in Place in Nuclear Density Method "B" ASTM:D2922-81 (-114 Basis) 

Dry Density 

Moisture Content 
Plus #4 11.a:erial 

~cQ 91 91 
(%) 29.6 28.2 
(%) None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 

Method ASTM: D1557-91, Method "A, ( -#4 
Maximum Dry Density (pcf) 1 00 • 2 
Optimum Moisture (%) 22. 8 

COMPACTION TEST RES UL TS: 
Comp ii ct ion 

Specified Compaction 

(D/o) 
(D/o) 

91 
90 

Basis) 
100.2 
22.8 

91 
90 

- ..,,1,.9 •. 

9-24-93 

Fat Clay, 
brown 
(CH)-5 

27'E of CT7 

668.3' 

1 II 

91 
28.9 
None 

100.2 
22.8 

91 
90 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 

compaction at locations and elevations other than those tested. The test locations and mmiber of tests 
were selected by CH2M Hill. Compaction meets specifications at the above test 
areas. 

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC, AND OURSELVH, ALL REPORTS ARE SUBMITTED AS THI CONF'IDENTIAL PROPERTY o, CLIENTS AND AUTORIZATION 
,011 PUBLICATION o, STATEMENTS, CONCLUSIONS OR EXTRACTS ,ROIi OR REGARDING OUR REPORTI IS RESERVED PENDING DUA WRITTEN APPROVAL, 

T

8

:lnCltr~ 

, ~tae-• 



l:Wln Cll:~
1
~::~:~~ 

L1Cron•, WI 54603 
Phon• 601/711•5330 

REPORT OF: DENSITY TESTS OF COMPACTED Fill 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

DATE: October 4; 1993 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Density Sample Number) 

LOCATION: 

ELEVATION OF TESTS: 

DEPTH BELOW EXISTING GRADE: 

FIELD DENSITY DETERMINATION: 

9-28-93 

Sand, medium 
to coarse 
grained, 
brown (SP)-6 

Sand drainage 
layer - 45'E 
of PD16 

Top of Sand 

1 " 

9-28-93 9-28-93 

Sand, medium Sand, medium 
to coarse to coarse 
grained, grained, 
brown (SP)-6 brown (SP) -6 

Sand drainage Sand drainage 
layer - 41 •w layer - 48 1W 
of cr12 of cr11 

Top of Sand Top of Sand 

2" Surface 

Me:hod Density in Place in Nuclear Density Method "B" ASTM:02922-81 (-U Basis) 
Ory Density 
Moisture Cor.:ent 
Plus #4 Material 

(pcf) 11 8 11 2 11 4 
(%) 3.5 4.1 2.8 
(%) Trace Trace Trace 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 

Method ASTM:D1557-91, Method "A, (-#4 Basis) 
Maximum Dry Density (pcf) 121 • O 1 21 • O 
Optimum Moisture (%) 9 • 8 9. 8 

COMPACTION TEST RESULTS: 
Compaction 
Specified Compaction 

97 
85 

92 
85 

121.0 
9.8 

94 
85 

9-28-93 

Sand, medium 
to coarse 
grained, 
brown (SP)-6 

Sand drainage 
layer - 20'S 
of cr10 

Top of Sand 

Surface 

1-16 
2.9 
Trace 

121.0 
9.8 

96 
85 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 
compaction at locations and elevations other than those tested. The test locations and number of tests 
were selected by OI2M Hill. Compaction meets specifications at the above test 
areas. 

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC, AND OURSELVES, AU. REPORTS ARE IUBMITTEO AS THI! CONFIDENTIAL PROPUITY OF CLIENTS AND AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR WAmtN APPROVAL, 

SQ.222 (J/IC) 



i,i, .. 

REPORT OF: DENSITY TESTS OF COMPACTED FILL. 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Dens:ty Sample Number) 

LOCATIOtJ: 

ELEVATION OF TESTS: 

10-7-93 

Sand, medium 
to coarse 
grained, 
brown (SP)-6 

33~N of CT8 
on-'top of 
sand drainage 
layer 

670' 

DEPTH BELOW EXISTING GRADE: 1" 

FIELD DENSITY DETERMINATION: 

DATE: October 13; 1993 

10-7-93 

Sand, medium 
to coarse 
grained, 
brown (SP)-6 

24 1 S of CT3 
on top of 
sand drainage 
layer 

664' 

1" 

10-7-93 

Sand, medium 
to coarse 
grained, 
brown (SP)-6 

39 1 S of CT2 
on top of 
sand drainage 
layer 

664.5' 

1" 

Me:hod Density in Place in Nuclear Density Method "B" ASTM:D2922-81 (-#4 Basis) 

Dry Density 
Moisture Cc:-,:ent 

Plus 1/4 11.a!erial 

(pc!) 117 115 113 
(%) 1.9 2.8 2.2 
(%) Trace Trace Trace 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 
Method ASTM:D1557-91, Method "A, (-#4 Basis) 
Maximum Dry Density (pcl) 121.0 121.0 121.0 
Optimum Moisture (0/o) 9.8 9.8 9.8 

COMPACTrON TEST RESULTS: 
Compaction (0/o) 97 95 94 
Specified Compaction (%) 85 85 85 

10-7-93 

Sand, medium 
to coarse 
grained, 
brown (SP)-6 

21'5 of CT1 
on top of 
sand drainage 
layer 

663.5' 

1" 

111 
3.9 
Trace 

121.0 
9.8 

92 
85 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 

compaction at locations and elevations other than those tested. The test locations and number of tests 
were selected by CH2M Hill. Compaction meets specifications at the above test 
areas. 

AS A MUTUAL PROTECTION TO CUENTS0 THE PUBLIC, AND OURSELVES, ALL "£PORTS ARE IUBMITIED AS THE CONFIDENTIAL PRDPE"TY OF CLIENTS AND AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR WRITTtN APPROVAL. 

IQ.222 (JIU) 



PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

DATE SAMPLED 

SAMPLE LOCATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content (%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content (%) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

Coefficient of Permeability 
K@ 20°c (cm/sec) 

K@ 20°C (h/min) 

A me-n~e: 01 tile ! HIH) g•o•~ of compan,cs 

1 

08-20-93 

Thinwall Tube 
(Bottom Portion) 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

8-9 
Falling Head 
Undisturbed 
2.58 
2.83 
86.3 

36.1 
152.4 
2 

21 

3 X 10"9 

0 

Twin City Testing Corporation 

39~6 Com,1e:c2 Cc:!li Southwest 
?ccilesier. !vi,:1:·;;5~;., 55902· l 252 

::::J7J2BB· 7060 
=::, 150i12S8•5716 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

8300-92-220 
2 

08-20-93 

Thinwall Tube 
Top Portion) 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

~4-f.' C 7if 3"L... - ----

8-9 
Falling Head 
Undisturbed 
2.53 
2.83 
101.1 

23.2 
152.4 
2 

-8 

7.3 X 10-1 

'NOVJ . ,· . . 8 1993 
,,. 



PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content (%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content(%) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

coefficient of Permeability 
K@ 20°c (cm/sec) 

K@ 20°c (h/min) 

3 

7' E of CT4 

662.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
3.0 
2.85 
91.4 

30.5 
152.4 
2 

21 

9 .0 X 10"9 

0 

Twin City Testing Corporation 

3908 Comme:~i! Court Southwest 
'ioches,er. 11.'::~·-esota 5590:?-1252 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

8300-93-220 
4 

Nl6200 
E47800 
663.5' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.55 
2.86 
92.7 

28.3 
152.4 
2 

21 

1. 6 X 10-8 

1507)288-7060 
=ax 1507)288-5718 



PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content (%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content (%) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

Coefficient of Permeability 
K@ 20°c (cm/sec) 

K@ 20°C (h/min) 

5 

E47500 
Nl6400 
664.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.81 
2.81 
97.6 

26.1 
152.4 
2 

21 

6,0 X 10"9 

Twin City Testing Corporation 

3908 Commerc: Co~rt Southwest 
Rochester. Minr-es:l!a 55902-1252 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

8300-93-220 
6 

10' N & 35' W of CT12 

664.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.66 
2.82 
93.2 

28.4 
152.4 
2 

21 

2.5 X 10-8 

15071288-7060 
i';;~ •507)268-5718 



PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content (%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content (%) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

Coefficient of Permeability 
K@ 20°c (cm/sec) 

K@ 20°c (h/min) 

7 

50' E of CT7 

667.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.64 
2.81 
92.4 

29.9 
152.4 
2 

21 

4 • 2 X 10"8 

0 

Twin City Testing Corporation 

3908 Commerce Court Southwest 
Rochester. Minnesota 55902-1252 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

8300-93-220 
8 

25'E of CT7 

667.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.63 
2.81 
92.8 

28.5 
152.4 
2 

21 

1.3 X 10-8 

(5071288-7060 
Fax: (5071286-571S 



Huntm· don· 
Con1ul!ing Engintrn g En...,,,,.,,,11/Stitnrim 

PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE :-.IUMBER 

DATE SAM:PLED 

SAMPLE LOCATION 

Type of Sample 

Soil Classi ti cation 
(ASTM:D2487) 

In-Place ~foisture Content(%)· 

Moisture-Density 
Relation of Soil 
(ASTM:D69S) 

Max. Dry Density (PCF) 

Optimum :\foisture Content(%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content ( % ) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (oC) 

Coefficient of Permeability 
K@ 20oC (cm/sec) 

K @ 20oC {h/min) 

9 

09-23-93 

1 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

8-9 
Falling Head 
Undisturbed 
2.50 
2.75 
87.5 

35.3 
152.4 
2 

21 

3.0 X 10"9 

0 

Twin City Testing Corporation 

2710 Commerce Street 
Lacrosse. Wisconsin 54603-1705 

(608) 781-5330 
Fax: (608) 781-3752 

LABORATORY TEST DATA 

DATE: 11-03-93 
LAB. NO. 4800-03-074 

8300-93-220 

10 

09-23-93 

2 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

8-9 
Falling Head 
Undisturbed 
2.50 
2.78 
88.0 

33.0 
152.4 
2 

21 

1.0 x lo-' 



PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

DATE SAMPLED 

SAMPLE LOCATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place ~foisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum :Moisture Content ( % ) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Conten,t (%) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (oC) 

Coefficient of Permeability 
K @ 20oC (cm/sec) 

K @ 20oC (h/min} 

8-9 

11 

09-23-93 

3 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

Falling Head 
Undisturbed 
2.52 
2.78 
96.0 

20.8 
152.4 
2 

21 

5.0 X 10"9 

0 

8-9. 

Twin City Testing Corp~ratlon 

2710 Commerce Street 
Lacrosse. Wisconsin 54603-1705 

(608) 781-5330 
Fax: (608) 781-3752 

LABORATORY TEST DATA 

DATE: 11-03-93 
LAB. NO. 4800-03-074 

8300-93-220 

12 

09-23-93 

4 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

Falling Head 
Undisturbed 
2.60 
2.81 
101.6 

25.9 
152.4 
2 

21 

1.6 x 1()"1 



PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

DATE SAMPLED 

SAMPLE LOCATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place :Moisture Content(%) 

~foisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content ( % ) 

Permeability Test 

Trial No. 

13 

09-23-93 

5 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

7-8 
Type of Test Falling Head 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content ( % ) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (oC) 

Coefficient of Permeability 
K @ 20oC (cm/sec) 

K @ 20oC (h/min) 

A men:ier d Ille (HIH]IP'GIP d ~ 

Undisturbed 
2.53 
2.84 
94.0 

28.4 
152.4 
2 

21 

4.0 X 10"' 

0 

Twin City Testing Corporation 

2710 Commerce Street 
Lacrosse, Wisco.isin 54603-1705 

(608) 781-5330 
Fax: (608) 781-3752 

LABORATORY TEST DATA 

DATE: 11-03-93 
LAB. NO. 4800-03-074 

14 

09-23-93 

6 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

7-8 

8300-93-220 

Falling Head 
Undisturbed 
2.66 
2.78 
90.4 

29.0 
152.4 
2 

21 

1.3 X 10-8 



PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

DATE SAMPLED 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content ( % ) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content ( % ) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (oq 

Coefficient of Permeability 
K @ 2O0c (cm/sec) 

K @A20oC lh/Minrn 
,-,:,er d'N t!!!!!J~da,npan,es 

15 

09-10-93 

40'E of CT 8 

667.5' 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

7-8 
Falling Head 
Undisturbed 
2.50 
2.80 
95.3 

152.4 
2 

21 

1.2 X 10-1 

0 

Twin Ci~ Testing Corporation 

_ 2710 Commerce Stree: 
LaCrosse, Wisconsin 54603-1705 

(608) 781-5330 
Fax: (608) 781-3752 

LABORATORY TEST DATA 

DATE: 11-03-93 
LAB. NO. 4800-03-074 

8300-93-220 



. . 

Hun!J!!g~!! 

PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

DATE SAMPLED 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content ( % ) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content ( % ) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (oC) 

Coefficient of Permeability 
K @ 200c (cm/sec) 

K @ 20oC (h/min) 

A mem:ier d tne [HIHI~ d a,npanoes 

16 

09-11-93 

25'E of CT 8 

668.0' 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

8'-9 
Falling Head 
Undisturbed 
2.66 
2.83 
98.0 

152.4 
2 

21 

3.0 X 10"9 

0 

Twin City Testing Corporation 

2710 Co:nmerce Street 
Lacrosse. Wisconsin 54603-1705 

(608) 781-5330 
Fax: (608) 781-3752 

LABORATORY TEST DATA 

DATE: 11-03-93 
LAB. NO. 4800-03-074 

17 

09-11-93 

20'W of CT 4 

663.0' 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

8-9 
Falling Head 
Undisturbed 
2.31 
2.79 
95.4 

152.4 
2 

21 

8.0 X 10-9 

8300-93-220 



PROJECT: LANDFILL CAP 
ONALAS~, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

DATE SAMPLED 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content ( % ) 

Permeability Test. 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content ( % ) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (oC) 

Coefficient of Permeability 
K @ 200c (cm/sec) 

K @ 200c (h/min) 

18 

09-28-93 

60'N of CT 9 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

7-8 
Falling Head 
Undisturbed 
2.50 
2.75 
89.2 
3S.0 

152.4 
2 

21 

7.0 X 10"9 

0 

Twin Ciiy Testing Corporation 

2710 Commerce Street 
Lacrosse. Wisconsin 54603• 1705 

(608) 781 ·5330 
Fax: (608) 781-3752 

LABORATORY TEST DATA 

DATE: 11-03-93 
LAB. NO. 4800-03-074 

8300-93-220 

19 

09-28-93 

30'N of CT 8 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

7-8 
Falling Head 
Undisturbed. 
2.72 
2.81 
96.S 
28.0 

1S2.4 
2 

21 

1.1 X 10" 



-Hunjj.ngOO!! 

PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

DATE SAMPLED 

SAMPLE LOCATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Conten_t (%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content (\) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content (%) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

Coefficient of Permeability 
K@ 20°c (cm/sec) 

K@ 20°c (h/min) 

A member ol 1he ! HIH) group ol companies 

1 

08-20_-93 

Thinwall Tube 
(Bottom Portion) 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

8-9 
Falling Head 
Undisturbed 
2.58 
2.83 
86.3 

36.1 
152.4 
2 

21 

0 

Twin City Testing Corporation 

3908 Commerce Court Southwest 
Rochester. Minnesota 55902-1252 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

8300-92-220 
2 

08-20-93 

Thinwall Tube 
Top Portion) 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

8-9 
Falling Head 
Undisturbed 
2.53 · 
2.83 
101.1 

23.2 
152.4 
2 

-8 

7.3 X 10"' 

(5071288-7060 
Fa~: (507)288-5718 



Hunjjng@!! 

PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(\) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content (I) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content (,) · 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

Coefficient of Permeability 
K@ 20°c (cm/sec) 

K@ 20°c (h/min) 

A member ol the ! HIH) group ol companres 

3 

7' E of CT4 

662.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
3.0 
2.85 
91.4 

30.5 
152.4 
2 

21 

9 .0 X 10"9 

0 

Twin City Testing Corporation 

3908 Commerce Court Southwest 
Rochester, Minnesota 55902-1252 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

8300-93-220 

Nl6200 
E47800 
663.5' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.55 
2.86 
92.7 

28.3 
152.4 
2 

21 

1.6 X 10-8 

(5071288-7060 
Fax: (5071288-5718 



Hunjj,ng@!! 

PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content (%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content (%) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

Coefficient of Permeability 
K@ 20°c (cm/sec) 

K@ 20°c (h/min) 

A member ol the ( HIH I group ol companies 

5 

E47500 
N16400 
664.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.81 
2.81 
97.6 

26.1 
152.4 
2 

21 

6.0 X 10"9 

0 

Twin City Testing Corporation 

3908 Commerce Court Southwest 
Rochester, Minnesota 55902-1252 

15071288-7060 
Fax: 15071288-5718 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

8300-93-220 
6 

10' N & 35' W of CT12 

664.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.66 
2.82 
93.2 

28.4 
152.4 
2 

21 

2.5 X 10-8 



PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content(%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content (%) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

Coefficient of Permeability 
K@ 20°c (cm/sec) 

K@ 20°c (h/min) 

A mcm~r ul lhe ! HIH I group 01 companies 

7 

50' E of CT7 

667.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.64 
2.81 
92.4 

29.9 
152.4 
2 

21 

4.2 X 10-8 

0 

Twin City Testing Corporation 

3908 Commerce Court Southwest 
Rochester. Minnesota 55902-1252 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

8300-93-220 
8 

25'E of CT7 

667.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.63 
2.81 
92.8 

28.5 
152.4 
2 

21 

15071288-7060 
Fax: i5071288-5718 



Job No. 8300-93-220 

Boring No. __ -_Sample No._1 __ Depth: ___ _..;.. 

Classification (ASTM:D2487), __ +J(Cl.&Jli...)1-------

Description Lean Clay. brown 

3•• 2Mo" 2" ,.. %" ¼" 3/8" ¼" #4 #8 #10 

60.0 10.0 5.0 4.0 3.0 2.0 

GRAVEL 
COARSE FINE COARSE 

cij cw1n c1CY cesc1nq 
corpora1:1on Project:, ___ L_A_N_D_F_I_L_L_C_A_P_W_O_R_K ______ _ 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 ONALASKA, WISCONSIN 

PHONE 507/288-7060 

Reported To:_C_H_2_M_H_i_l_l_-_D_o_n_a_l...;;;d;.......::;J....;;..~O.::..l.::..so.::..nc...;.,_ _____ _ 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #60 #80 #100 

1.0 0.5 0.4 0.3 0.2 

PARTICLE SIZE IN MILLIMETERS 

SAND 
MEDIUM FINE 

#200 

FINES 



Job No. 8300-93-220 

Boring No._-__ Sample No._2 __ 0epth: ___ _,,;_ 

Classification (ASTM:02487) __ .:..(C;;..L...:):__ ____ _ 

cij cw1n c1CY cesc1nq 
corporabon Project: _ __,L:.:A..:.:N.:.::D:..;F-=I=-=L=-=L::......,,:C:..:.A.:.:..P......:.:W.,.0""'R..,K _______ _ 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 ONALASKA, WISCONSIN 

PHONE 507/288-7060 
Description Lean Clay, brown Reported To: __ C_H_2_M_H_i_l_l_-_D_o_n_a_l_d_J_._0_1s_o_n..;..._ ____ _ 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND FINES 
COARSE!._ FINE COARSE I MEDIUM I FINE 



Job No. 8300-93-220 

Boring No._-__ Sample No._3 __ 0epth: _-__ __,_ 

Classification (ASTM:02487 ). __ ...i(._.C=L=--)'--------

Oescription Lean Clay, brown 

¼" 3/8" ¼" #4 #8 #10 

ij t:w1n c1t:Y t:est:1nQ 
corporac1on 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 

PHONE 507/288-7060 

Project: __ L_A_N_D_F_I_L_L_C:.....A_P_WO.;;;.;R:.....K.;.._ _____ _ 

ONALASKA, WISCONSIN 

Reported To:_..;::C"-'H=2.:....:M____,_.Hi:.· 1:.1=------=D"""o""'n'-=a~l=d~J .:..• _:O~l::.::s:..::o:.!.n:.__ ____ _ 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #60 #80 #100 #200 

60.0 10.0 5.0 4.0 3.0 2.0 1.0 0.5 0.4 0.3 0.2 0.1 .05 .04 .03 .02 .01 .005 .004 .003 .002 .001 

PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND FINES 
COARSE FINE COARSE MEDIUM FINE 



Job No. 8300-93-220 

Boring No. __ -_Sample No._4 __ 0epth: ___ ~ 

Classification (ASTM:02487 ) _ __,(..::C;..;;:L;.L)_· ____ _ 

Description Lean Clay. brown 

,,. .. 3/8" ¼" #4 #8 #10 

50.0 

GRAVEL 
COARSE FINE COARSE 

cw1n c1CY cesc1nq rij corporat:1on Project: LANDFILL CAP WORK 
3908 COMMERCE COURT S.W. ONALASKA, WISCONSIN 

ROCHESTER, MN 55902 
PHONE 507/288-7060 

Reported To: CH2M Hill - Donald J. Olson 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #60 #80 #100 

PARTICLE SIZE IN MILLIMETERS 

SAND 
MEDIUM FINE 

#200 

FINES 



Job No. 8300-93-220 

Boring No·. __ -_Sample No._5 __ Depth: ___ ~ 

Classification (ASTM:D2487), __ (:...C_L...:;) _____ _ 

Description Lean Clay I brown 

ij cw1n c1cY cesc1nq 
corporat:1on Project: LANDFILL CAP WORK 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 ONALASKA, WISCONSIN 

PHONE 507/288-7060 

Reported To: CH2M Hill - Donald J. Olson 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES· 

PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND 
FINF. MFDIIIM I FINF 

FINES 



Job No. 8300-93-220 

Boring No. ___ Sample No. _ _,S .... T .... 1=----T:....:O:.iP=------'-
Classification (ASTM:D2487), ___ ( .... C;_L_.) ____ _ 

cij t:w1n c1t:Y t:est:1nQ 
carparat1an 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 

PHONE 507/288-7060 

Project: __ L_A_ND_F_I_L'.'"""L_C_A_P-'W'"""O"-'-R"""K"--_____ _ 
ONALASKA, WISCONSIN 

Description Lean Clay. brown Reported To: ___ C_H_2_M_H_i_· l_l_-_D_o_n_a_l_d_J_. _0_l_s_o_n ____ _ 

¼" 3/8" ¼" #4 #8 #10 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #60 #80 #100 #200 
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1 · • · · : 'I" · ·: :·· ·J· •· ·: ;•"'' ·r•~p; . , , , "(:·· ·;!· i'."! ·:·· ·+·• ··i;:··· !!!I·,!· ! :·! I ·: 1 o ___ ...., ____ ,.._ __ ..__...'"""-l ... w..---....i.__..__..._ ...... _.....,-'l_.....__._....__.._...__..._.__.....,,....a.i.,..r....1..i:....i..;.;...'--i..:.,.;~....1.~.,j.J..i...~..i......1-~ ..... &.;..;.:......a..;.;.;.i._..,1 

50.0 10.0 5.0 4.0 3.0 2.0 1.0 0.5 0.4 0.3 0.2 0.1 .05 .04 .03 .02 .01 .005 .004 .003 .002 .001 

PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND FINES 



Job No. 8300-93-220 ij t:w1n c1t:Y t:est:1nQ 
Boring No. __ Sample No.---'S ... T"-'1=--_,B=-:o"'"t'""'t"-=o~m,:.__.......:.. 

Classification (ASTM:02487) _ __,_(,;;:.C,;;:.L--'M....:..;L::.,)~----

corporat:1on 
3908 COMMERCE COURT S.W. 

ROCHESTER, MN 55902 
PHONE 507/288-7060 

Project: __ --=L"'-A:.:..:N=D.._F=IL=L=----C..._A..,_P__.....WO.,..R ..... K.,__ _____ _ 
ONALASKA, WISCONSIN 

Description Silty Clay Reported To:_C=H-'-2_M...;....._;_H.:..::i;;.;::l;.:;;;l;__-....;:;.D.;;:.on;..;.a;;;.;l;;;.;d;;;.....::J:..;.;.....;:O~l:.::;s.=.on:..:.._ _____ _ 
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¼" 3/8" ¼" #4 #8 #10 

GRAIN SIZE DISTRIBUTION CURVE 

U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #fj0 #80 #100 #200 
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PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND 
FINF r.nAR~F. I MFOIIJM I FINE 

FINES 



Job No. 8300-93-220 

Boring No. __ -_Sample No._5 __ Depth: ___ ~ 

Classification (ASTM:D2487), _ ___:(:...C_L..:..) _____ _ 

cij t:w1n c1t:Y t:est:1nQ 
corporat:1on 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 

PHONE 507/288-7060 

Proje~t: LANDFILL CAP WORK 

ONALASKA, WISCONSIN 

Description Lean Clay, brown Reported To:_-=C"'-'H=2:....:.M--'H'-"i=-=· 1=-=1=-----=D:.::o"'"'n=a=l.::.d....:J=..!-. ~0~1::.::s~o~n:.._ ____ _ 

#8 #10 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #60 #80 #1 00 #200 
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PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND 
,..._ .. ,...,,,...,,,.. I FINES 



Job No. 8300-93-220 

Boring No. ___ Sample No. ST1-To_,,,p ___ __:_ 

Classification (ASTM:02487) __ ....;(i-;;C;.;;L~) ____ _ 

Description Lean Clay. brown 

#8 #10 

50.0 10.0 5.0 4.0 3.0 2.0 

GRAVEL 

ij t:w1n c1t:Y t:est:1nQ 
carparat:10n 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 

PHONE 507/288-7060 

Project:_-"L_A_ND-'-F_I_L_L ____ C"'"'A-'-P--'W;..;.;O;;.;.R.;.;.K.;...._ ______ _ 
ONALASKA, WISCONSIN 

Reported To: ___ C_H_2_M_H_1_· l_l_-_D_o_n_a_l_d_J_. _O_l_s_o_n ____ _ 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #60 #80 #100 

1.0 0.5 0.4 0.3 0.2 

PARTICLE SIZE IN MILLIMETERS 

SAND 

#200 

0,1 ,05 ,04 .03 .02 .01 .005 .004 .003 .002 .001 

FINES 



Job No. 8300-93-220 

Boring No. __ Sample No._S::::.T~1_-:B::::.o.:t.:t::::.O.:..::m'---~ 

Classification (ASTM:02487)._~(-=-C-=-L-...;M..;,;L;;;,,)~----

Oescription Silty Clay 

#8 #10 

GRAVEL 
rnti.Ac:i:: l S:INS: 

cij twin c1tY test1nQ 
corpora11:1on 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 

PHONE 507/288-7060 

Project: __ -=L=A~N□~F'-'I.,_.L..,,L"---"!.CA!:.!!P~W!..!,,O!.!.!R!U.K _____ _ 

ONALASKA, WISCONSIN 

Reported To:_C.;;..H_2_M--'-H'-i_l_l_-_.::;_D.;:_on;,.;_a;;;.;l;;;.;d:;..._:J:....:.~O~l-=-s-=-o:..:.n _____ _ 

GRAIN SIZE DISTRIBUTION CURVE 

U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #60 #80 #100 

PARTICLE SIZE IN MILLIMETERS 

SAND 
Ms:n111M I 

#200 

FINES 
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207.3.6,3 

ance with the requirements for standard compaction unless special compaction is called 
for on the plans or in the contract. . 

Embankment material shall not be compacted when the moisture content is such as to 
cause CJtccssive rutting by the hauling equipment, or excessive displacement or distortion 
under the compacting equipment. Where such conditions exist, lhe materials shall be 
allowed to dry prior to compacting. When necessary, drying of such materials shall be 
accelerated by aeration or manipulation by means of blade graders, harrows, discs or 
other appropriate equipment. 

When the embankment material does not contain sufficient moisture to compact 
properly. water shall be added in quantities deemed necessary to aid and acc:clerate and 
to secure elfcc:tive compaction. 

Embankment materials which arc placed outside the limits of an assumed one-to-one 
slope extending outward and downward from the outer limits of the finished shoulder 
line shall be compacted to a density not less than the density contemplated for standard 
compaction, except that the enlincer may waive this density requirement for unstable 
materials permitted to be placed in embankments outside the above designated slopes. 

207.J.,.2 Standard Compaction. The material for the embankment shall be deposited, 
spread and leveled, as hereinbcfore provided, in layers generally not exceeding eight 
inches in thickness before compaction. Each layer or the embankment shall be com• 
pactcd to the degree that no further appreciable consolidation is evidenced under the 
action of the compaction equipment. The required compaction shall be auained for each 
layer before any material for a succeeding ·1ayer is placed thereon. 

The compaction shall be perf onned by specialized compaction equipment, supple
mented by hauling and leveling equipment routed and distributed over each layer of the 
fill to make use or the compaction afforded thereby; unless the engineer determines that 
the compaction attained by the use of only the hauling and leveling equipment is satisfac• 
tory and sufficient. Should the engineer detennine that such compaction is satisfactory 
and sufficient, specialized compaction equipment will not be required. Should the engi
neer determine that the compaction is not satisfactory or sufficient, specialized compac
tion equipment shall be 1.1scd to accomplish the compaction. 

Specialized compaction equipment shall include tamping rollers, pneumatic-tire roll
ers, vibratory rollers or other types of equipment designed for compaction which will 
produce the required results in the materials encountered and be subject to the approval 
of the engineer. 

Tamping rollers, when used for compaction, shall exert a weight of not !ess than 150 
pounds per square inch of tamping surface on each tamping foot in a transverse row. 

Pneumatic-tire rollers or other equipment, when used for compaction. shall have 11 

weight of not less than I SO pounds per linear inch of overall rolling width. 

J07.J.6.3 Special Compaction. Upon the properly prepared ground surface, the mate
rial for the embankment shall be deposited, spread and leveled, as hereinbefore provided, 
in layers gcnrrally not exceeding eight inches in thickness before compaction, except that 
when the material being compacted is of a granular nature and the compacting equip
ment is adaptable for the purpose. the thickness of the layer may be increased to a maxi
mum of 12 inches provided the required density is obtained. Except as provided in Sub
sections 207.3.2. 207.3.3, 207.3.4 and 207.3.5. each layer of the spread and lc:vi:led 
material shall be compacted, by means of suitable compaction equipment, lo not less 
than the specified density before the succeeding layer is placed. 

All embankment material placed within the limits or assumed one-to-one slopes ex
tending outward and downward frorn the outer limits or the finished shoulder lines shall 
be compacted to nol less thao the density specified for the embankn11:n1 and the embank• 
mcnt material placed outside such assumed :dopes shall be compacted as specified in 
Subsection 207.3.6.1. 

8S 



Job No. 8300-93-220 
c.PR c.,?f JL a Boring No. __ -_Sample No._1 __ 0epth: ""- - •. - _ _ 

twin c1tY test1nq 
cors:,orat1on Project: ___ L_A_N_D_F_I_L_L_C_A_P_W_O_R_K _______ _ 

3908 COMMERCE COURT S.W. 

Classification (ASTM:02487)_---1..(-Cl._.).,____-ffrefllc~J=-=,.-' •:f 2· -
Description Lean Clay I brown 

ROCHESTER, MN 55902 ONALASKA, WISCONSIN 
PHONE 507/288-7060 

· Reported To:___,;C;.;.H;.._2..;.;Mc...:....;;H.;;;ci.;;;cl.;;;cl_-___,;D:;.;;o;;.;.n.:..::a.:..::l:..:::d;.....=:J..:... _O:.;l=:s::..:o:..:.n~------

3" 2¼" 2" 1" %" ¼" 3/8" ¼" #4 #8 #10 

60.0 10.0 5.0 4.0 3.0 2.0 

GRAVEL 
COARSE FINE COARSE 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #60 #80 #1 00 

1.0 

PARTICLE SIZE IN MILLIMETERS 

SAND 
MEDIUM FINE 

#200 

:, 

FINES 



Job No. 8300-93-220 

Boring No._-__ Sample No._2 __ Depth: ___ ----=-

Classification (ASTM:D2487 ). ____ (_C_L.;..) _____ _ 

cij cw1n c1CY cesc1nQ 
corporac,on Project:. __ L=A"""N...;.;D=F-'I=L=L=---..:C::..:.A=P---"'W=0;.:..R=K'---______ _ 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 ONALASKA, WISCONSIN 

PHONE 507/288-7060 
Description Lean Clay, brown Reported To: __ C_H_2_M_H_i_l_l_-_Do_n_a...;l;;.;d;__;;J...;.___:.0'""'l_s.;._on;_:__ ____ _ 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND FINES 
COARSE FINE COARSE MEDIUM FINE 



Job No. 8300-93-220 

Boring No._-__ Sample No._3 __ 0epth: _-__ -"

Classification (ASTM:02487), __ __.(..,C:.:l,..)'-------

Description Lean Clay, brown 

,,. "" ¼" 3/8" ¼" #4 #8 #10 

60.0 10.0 5.0 4.0 3.0 2.0 

GRAVEL 
COARSE FINE COARSE 

ij cw1n c1CY cesc1nQ 
corpora1:1on 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 

PHONE 507/288-7060 

Project: __ L_A_N_D_F_I-:-LL----'C.;_A'-P-'-'-WO.;;..R...:.K..;..._ _____ _ 

ONALASKA. WISCONSIN 

Reported To:_-=C~H=2M ______ H'""'1.=· l=l=-----=D-=o~n=a=ld;:::.....;J:..a-. -"O=l=s=o:..:.;n'-------

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

#20 #30 #40 #50 #60 #80 #100 

1.0 0.5 0.4 0.3 0.2 

PARTICLE SIZE IN MILLIMETERS 

SAND 
MEDIUM FINE 

#200 

0.1 .05 .04 .03 .02 .01 .005 .004 .003 .002 .001 

FINES 



Job No. 8300-93-220 

Boring No. __ -_Sample No._4 __ 0epth: _-__ ___;_ 

Classification (ASTM:02487) __ (._C_L_.) _____ _ 

Description Lean Clay. brown 

GRAVEL 
COARSE I FINE COARSE I ----

ij cw1n c1CY cesc1nq 
corporat:1on 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 

PHONE 507/288-7060 

Project: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

Reported To: __ C_H_2_M_H_1_· 1_1_-_D_o_n..:..a--'l..:..d_J.:;_;_. --'O;:.;;l;:.;;s;..;;o;_;_n;__ ____ _ 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 

PARTICLE SIZE IN MILLIMETERS 

SAND FINES 
MEDIUM I FINE 



cij 1:i.u1n c11:Y test1nci 

2710 Commerce Stra•t 
LICrmae, WI 54603 
Phone 608/711•5330 

MOISTURE-DENSITY CURVE SAMPUNO. 4 

PROJECT: 

lEPORTB> TO: 

LANDFn.L CAP WORK 
ONALASKA, WISCDNSIN 

DATE: October 4, 1993 

-CH2M Hill 

LABORATORY NO. 8300-93-220 

) 
fJ 

......... 

..0 

Vl 

METHOD OF TEST: 

TYPE OF MATERIAL: 

MAXIMUM DENSITY: 

AS'IM:D1557-91, Method "A" 

Fat Clay, brown (CH) 

103.2 lb./ cu. ft. OPTIMUM MOISTURE 22. 7 % 

~ .- ·····-·• ·-·---tt--- . ··--· -t~---· ~--1-··--···-··-·- ... ··t ... ··-·-·-··--·· -.:.+-·....__..··~·-. -····-l"T-· --· -·--



rij l:Wln Cll:Y tes1:1nQ 

MOISTURE 

2710 commerce StrHt 
L.tCrone, WI 54603 
Pnon• 608/781•5330 

DENSITY CURVE SAMPllNO. 5 

PROJECT: 
LANDFILL CAP WORK 
ONALASKA, WISCDNSIN DATE: October 4, 1993 

REPORTED TO: -OI2M Hill 

LABORATORY NO. 8300-93-220 

_1 
u 

......... 

..Q 

MElHO0 OF TEST: 

TYPE OF MA lERIAL: 

MAXIMUM DENSITY: 

20 21 

ASTM:D1557-91, Method "A" 

Fat Clay, brown (OI) 

100.2 lb./ cu. ft. 

22 23 24 
MOISTURE CONTENT --0/o 

OPTIMUM MOISTURE 22.8 % 

25 26 27 



t:w1n c1t:Y test:1nQ 
corporat1on 

2710 COMMERCE STREET 
LA CROSSE, WI 54603 

PHONE 60Bn81-5330 

i=lRCJECT1 

AEPCRTEC TC: 

LANDFILL CAP WORK 
ONALASKA, WISCONSIN CATE: October 5, 1993 

CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

_ABORATORY No. 8300-93-220 

SCOPE OF WORK: 

SAMPLE NUMBER: 

SAMPLE DESCRIPTION: 

SOURCE OF MATERIAL: 

MOISTURE DENSITY. 
DETERMINATION . 

ATTERBERG LIMITS: 

Liquid Limit 
Plastic Limit 
Plasticity Index 

REMARKS: 

The scope of our work was limited to performing 
atterberg limits and modified proctors of the 
submitted samples in accordance with ASTM:D4318 
and ASTM:D1557. 

4 5 

Fat Clay, brown (CH) 

On site material 

See attached curve 

53 
25 
28 

Fat Clay, brown (CH) 

On site material 

See attached curve 

53 
25 
28 

The above samples were obtained by Twin City Testing Corporation and 
were submitted to our laboratory on_September 23, 1993. 

. . 
A■ A MUTUAL "ADTaCTIDN TD Cl.l■NT■, TH• PU■I.IC AND DUA■aLVa ■, ALL A■PDRT■ ,. ... ■U■MlffaD A■ TH■ CDN .. ID■NTIAI. ""D"•RTY D" c1.1aNT■, .,.ND AUTHDRI• 
ZAnDN .. DA PU■I.ICATIDN D" ■TAT■MaNT■, CDNCI.U■IDN■ DA ■XTAACT■ .. ADM DSI Sl ■DARDIND DUR R■PDRT■ ,. R■■-•v•a PaNDIND DUR w,un■N APPROVAL. 



' 

t:Wln Clt:Y testlnQ 
corpcrat:1an 

2710 COMMERCE STREET 
LA CROSSE, WI 54603 

PHONE &oana1.5330 

REPORT OF: MECHANICAL ANALYSIS 

PRCJECT1 

REPORTED TC: 

LANDFILL CAP WORK 
ONALASKA, WISCDNSIN CATE: October 4 1 1993 

CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Cnalaska, WI 54650 

!_ABORATORY No. 8300-93-220 

SCDPE OF WORK: 

SAMPLE NUMBER: 

SAMPLE DESCUPTION: 

SOURCE OF MATERIAL: 

MOISTURE DENSITY. 
DETERMINATION . 

MEOiANICAL ANALYSIS: 

Passing #4 
#10 
#40 
#100 
#200 

REMARKS: 

The scope of our work was limited to perfonning a 
mechanical analysis and a modified proctor of the 
submitted sample in·accord,ance with AS'IM:C136 and 
AS'IM:D1557. 

6 

Sand, medium to coarse grained, brown (SP) 

On site material - Sand drainage layer 

See attached curve 

87 
70 

8.92 
1 .62 
0.76 

The above sample was obtained by Twin City Testing Corporation 
and was submitted to our laboratory on September 23, 1993. 

A■ A MUTUAi. PAOT■CTION TO Cl.l■NT■, TH■ PU■I.IC ANO OUA■■I.V■■, Al.I. A■POAT■ AA■ ■U■MITT■D A■ TH■ CON,.IO■NTIAI. PAO,.■ATY 0"' CU■NT■, ANO AUTHOAI• 
ZATION "'OA PU■LICATION 0"' ■TATIIM■NT■, CONCI.U■ION■ 011 ■ICTAACT■ "'AOM OA A■DAAOIND DUii ll■POAT■ I■ 1 .. ■■IIV■O l"■NOINQ OUII WAITT■N Al"PIIOVAL. 



rij 1:w1n c11:Y tes1:1nci 

MOISTURE 

2710 Commerce Strut 
L.C:roue, WI 54603 
Phon• 608/781•5330 

DENSITY CURVE SAMPll NO. 

PROJECT: 
LANDFILL CAP WORK 
ONALASKA, WISCDNSIN DATE: October 4, 1993 

IEPORTB> TO: -CH2M Hill ,., ............ -.. 

LABORATORY NO. 8300-93-220 

METHOD OF TEST: ASTM:D1557-91, Method "A" 

TYPE OF MATERIAL: Sand, medium to coarse grained, brown (SP) 

6 

MAXIMUM DENSITY: 121 • o lb./ cu. ft. OPTIMUM MOISTURE 

I 
u 

.......... 

.!l 

119 

118 
6 7 8 9 10 11 12 

MOISTURE CONTENT __ % 

Twin City Testing 

By/4,Jt.~ 

9.8 % 

13 



REPORT OF: DENSITY TESTS OF COMPACTED FILL 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 10 

DATE TAKEN: 9-8-93 

UNIFIED SOIL CLASSIFICATION: Fat Clay, 
(Moisture Density Sample Number) brown 

(CH)-2 

LOCATION: 20'N of CT!7 

ELEVATION OF TESTS: 669' 

DEPTH BELOW EXISTING GRADE: 1 II 

FIELD DENSITY DETERMINATION: 

DATE: October 4; -1993 

11 

9-8-93 

Fat Clay, 
brown 
(CH)-2 

2S'N and S0'E 
of CT!? 

667' 

1 II 

Me:hod Density in Place in Nuclear Density Method "B" ASTM:D2922-81 (-#4 Basis) 

Ory Density 

Moisture Cor,:ent 

Plus #t4 Ma:erial 

(pc!) 93 90 
(%) 26.0 28.7 
(%) None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 
Method 

Maximum Dry Density 

Optimum Moisture 

ASTM:D1557-91, Method "A, {-#4 Basis) 
(pc!) 1 01 • 7 1 01 • 7 
(%) 22.4 22.4 

COMPACTION TEST RESULTS: 
Compaction 

Specified Compaction 

91 
90 

89 
90 

12 

9-8-93 

Fat Cl,ay, 
brown 
(CH)-2 

S0'E of CT7 

667' 

At surface 

91 
27.4 
None 

101. 7 
22.4 

89 
90 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 

compaction at locations and elevations other than those tested. The test locations and number of tests 
were selected by CH2M Hill. Canpa.ction meets specifications at test area 1 0, 
but is below specifications at the other t~st areas. 

AS A MUTUAL PROTECTION TO CUENTS, THE PUBLIC, AND OURSELVH, ALL REPORTS ARE SUBMITTED AS THI CONFIDENTIAL PROPERTY OF CLIENTS AND AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTI IS RESERVED PENDING OUR WRITTEN APPROVAL, 

IQ.222 (JIIC) 



REPORT OF: DENSITY TESTS OF COMPACTED FILL. 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

DATE: October 4; 1993 

REPORTED TO: CH2M Hill . 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Density Sample Number) 

LOCATION: 

ELEVATION OF TESTS: 

13 

9-10-93 

Fat Clay, 
brown 
(CH)-4 

12 1s of cr6 

669.5' 

DEPTH BELOW EXISTING GRADE: 1" 

FIELD DENSITY DETERMINATION: 

14 15 

9-10-93 9-10-93 

Fat Clay, Fat Clay, 
brown brown 
(CH)-4 (CH)-4 

25'E of cr6 20'W of cr2 

669' 663' 

1 " 1 II 

Me:hod Density in Place in Nuclear Density Method "B" ASTM:D2922-B1 (-114 Basis) 

Dry Density 
Moisture Co:-,:ent 
Plus #4 Ma:erial 

(pc!) 88 88 94 
(%) 31.5 31.5 26.0 
(%) None None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 

Method ASTM:D1557-91, Method "A, (-#4 Basis) 
Maximum Dry Density (pcf) 1 03. 2 1 03. 2 
Optimum Moisture (%) 22. 7 22. 7 

COMPACTION TEST RES UL TS: 
Compaction 
Specified Compaction 

85 
90 

85 
90 

103.2 
22.7 

91 
90 

16 

9-10-93 

Fat Clay, 
brown 
(CH)-4 

40'E of era 

667.5' 

1 " 

94 
23.1 
None 

103.2 
22.7 

92 
90 

ATTENTION: Density tests are valid at the location and eievation of the test only. No representation is mado as to the adequacy of fill and 

compaction at locations and elevations other than those tested. The test lcx::ations and number of tests 
were selected by CH2M Hill. Compaction meets specifications at test areas 15 
and 16, but is below specifications at the other test areas. 

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC, ANO OURStLYEI, ALL REPORTS ARE SUBMITTED Al THI CONFIDENTIAL PROPERTY Of CLIENTS ANO AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGAAOINQ OUR REPORTS II RESERVED PENDING OUR WAITTtN APPROVAL, 

ICl-222 (2/IC) 



REPORT OF: DENSITY _TESTS OF COMPACTED FILL 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Density Sample Number) 

LOCATION: 

ELEVATION OF TESTS: 

DEPTH BELOW EXISTING GRADE: 

FIELD DENSITY DETERMINATION: 

17 

9-23-93 

Fat Clay, 
brown 
(CH)-5 

12'N of CT3 

662' 

1 " 

DATE: October 4, 1993 

18 

9-24-93 

Fat Clay, 
brown 
(CH)-5 

12'N of CT3 

662' 

1 II 

Method Density in Place in Nuclear Density Method "B" ASTM:D2922·81 (•#4 Basis) 

Dry Density 
Moisture Cor.:ent 
Plus #4 Ma:erial 

~c~ 91 91 
(%) 29.6 28.2 
(%) None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 

Method ASTM:D1557-91, Method "A, (-#4 Basis) 
Maximum Ory Density (pc!) 1 00. 2 1 00. 2 
Optimum Moisture (%) 22. 8 22. 8 

COMPACTION TEST RES UL TS: 
Comp11ction 

Specified Compaction 
91 
90 

91 
90 

19 

9-24-93 

Fat Clay, 
brown 
(CH)-5 

27'E of CT7 

668.3' 

1 " 

91 
28.9 
None 

100.2 
22.8 

91 
90 

· ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 
compaction at locations and elevations other than those tested. The test locations and number of tests 

were selected by CH2M Hill. Canpaction meets specifications at the above test 
areas. 

AS A MUTUAL PROTECTION TO CUENTS, THE PUBLIC, AND OURSELVES, ALL REPORTS ARt SUIIUlffED Al THI! CONFIDENTIAL PROPERTY Of CLIENTS AND AUTORIZATION 
FOR PUIIUCATION Of STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR RECARDING OUR REPORTS IS RESERVED PENDING OUR WRrntN APl•ROVAL, 

10.222 (J/8') 



cw1n CIC~I~=~:~~ 
Lacrosse, WI 54603 
Phone 601/711•5330 

REPORT OF: DENSITY TESTS OF COMPACTE;_D FILL 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

DATE: October 4; 1993 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 20 21 22 

DATE TAKEN: 9-28-93 9-28-93 9-28-93 

UNIFIED SOIL CLASSIFICATION: Sand, medium Sand, medium Sand, medium 

(Moisture Density Sample Number) to coarse to coarse to coarse 
grained, grained, grained, 
brown (SP)-6 brown (SP)-6 brown (SP) -6 

LOCATION: Sand drainage Sand drainage Sand drainage 
layer - 45'E layer - 41 'W layer - 48'W 
of PD16 of cr12 of cr11 

ELEVATION OF TESTS: Top of Sand Top of Sand Top of Sand 

DEPTH BELOW EXISTING GRADE: 1 II 2" Surface 

FIELD DENSITY DETERMINATION: 
Me:hod Density in Place in Nuclear Density Method "B" ASTM:02922-81 (-114 Basis) 

Ory Density 
Moisture Conient 
Plus #4 11.a:erial 

(pc!) 11 8 11 2 11 4 
(0/o) 3.5 4.1 2.8 
(0/ol Trace Trace Trace 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 

Method ASTM: D1557-91, Method "A, ( -#4 Basis) 
Maximum Dry Density (pc!) 121 • O 121 • O 
Optimum Moisture (0/o) 9 8 9 8 . . 

COMPACTION TEST RESULTS: 
Compaction 
Specified Compaction 

(0/o) 
(0/o) 

97 
85 

92 
85 

121.0 
9.8 

94 
85 

23 

9-28-93 

Sand, medium 
to coarse 
grained, 
brown (SP) -6 

Sand drainage 
layer - 20'S 
of cr10 

Top of Sand 

Surface 

116 
2.9 
Trace 

121.0 
9.8 

96 
85 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 

compaction at locations and elevations other than those tested. The test locations and number of tests 
were selected by Oi2M Hill. Canpaction meets specifications at the above test 
areas. 

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC, AND OURSELVES, ALL REPORTS ARE IUIIMlnED AS THI! CONFIDENTIAL PROPt.RTY Of CLl[NTS AND AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERvtD PENDING OUR WRITTEN A"ROVAL, 

IQ.2U (2/IC) 



l:Wln Cll:~1~~~~~~ 
L1Cron•, WI 54603 
Phone 601/711•5330 

;0 ! CH2M !-!ILL -! T?TI 
DENSITY TESTS OF COMPACTED Fl .. ~~~U\:;T~::.JJ 

PROJECT: 

REPORT OF: 

LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

DATE: October 13; 1993 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 

ocr; f s 1993 
~- C71.f'J2.. 

Onalaska WI 54650 
LABORATORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Dens:ty Sample Number) 

LOCATlotJ: 

ELEVATION OF TESTS: 

24 

10-7-93 

Sand, medium 
to coarse 
grained, 
brown (SP)-6 

33'N of CT8 
on top of 
sand drainage 
layer 

670' 

DEPTH BELOW EXISTING GRADE: 1" 

FIELD DENSITY DETERMINATION: 

25 

10-7-93 

Sand, medium 
to coarse 
grained, 
brown (SP)-6 

24'5 of CT3 
on top of 
sand drainage 
layer 

664' 

1" 

26 

10-7-93 

Sand, medium 
to coarse 
grained, 
brown (SP)-6 

39'5 of CT2 
on top of 
sand drainage 
layer 

664.5' 

1" 

Method Density in Place in Nuclear Density Method "B" ASTM:D2922·81 (-114 Basis) 

Dry Density 
Moisture Cc:;:ent 
Plus 114 11.a:erial 

(pcf) 117 115 113 · 
(%) 1.9 2.8 2.2 
(%) Trace Trace Trace 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 
Method ASTM: 0155 7-91, Method II A, ( -#4 Basis) 
Maximum Dry Density (pcf) 121. O 121. O 
Optimum Moisture (%) 9 . 8 9 . 8 

COMPACTION TEST RES UL TS: 
Compaction 

Specified Compaction 
(D/o) 
(D/o) 

97 
85 

95 
85 

121.0 
9.8 

94 
85 

27 

10-7-93 

Sand, medium 
to coarse 
grained, 
brown (SP)-6 

21'5 of CT1 
on top of 
sand drainage 
layer 

663.5' 

1" 

111 
3.9 
Trace 

121.0 
9.8 

92 
85 

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy of fill and 

compaction at locations and elevations other than those tested. The test locations and .number of tests 
were selected by CH2M Hill. Compaction meets specifications at the above test 
areas. 

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC, ANO OURSELVE.I, ALL IIEPORTS ARE IUBMITIED AS THE CONFIDENTIAL PROPERTY Of CLll:NTS AND AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR UTRACTS FROM OR REGARDING OUR RUORTS IS RtSERVlD PENDING OUR WRrrTEN APPROVAL. 



Date: 8/16 /9:~ 
ROUTING OF SUBCONTRACTOR'S SUBMITTALS 

Project: ONr-Jt.A-.sk A Project No. 6LQ 65'_;/ 4. C';,11-S:i) 

Subcontractor: tA.1 ~szonf 
Submittal No.: ______ _ 

Date of Subcontractors Transmittal __ 7...a.....·--"-~-9~-.... 9~3 _____ _ 

IS HEREBY TRANSMITTED FOR ACTION: 

Item: City s~u.vcc:::. tvta.. *'~"~ D c.c:-bv 
0 ;?.2oc1 Spec. Section: _______ ___,;;;;, __ 

TO INmALS AND DATE TARGET DATE 
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5. 
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02-ZDQ. / ., 
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· TRANSMITTAL OF SUBCONTRACTOR'S SUBMITTAL 
, .. :,.~z:mJ (ATTACH TO EACH SUBMITTAL) 0a ( _ 

Date: O I ~ l'f tit~ 
TO: _S_t_e_v_a_n_M_._K_e_1_· t_h_,_P_._E_. _________ _ Transmittal No.: __________ _ 

CH2M HILL. Inc. 
310 W. Wisconsin Avenue, Suite 700 Submittal No.: _(j,_.)6~ ..... 2 ... 1,. _____ _ 
P.O. Box 2090 ~ew Submittal □ Resubmittal 
Milwaukee, Wisconsin 53201 Previous Submittal No.: _______ _ 

FROM: Roy F. Weston, Inc. Project: Onalaska Landfill Cap Remediation 

Project No.: 05310-011-001 
Subcon11ac10r 

Three Hawthorn Parkway, Suite 400 Specification Section No.: Q?ltJ() 
Vernon Hills, Illinois 60061 (Cover only one section with each transmittal) 

Submittal For: □ Shop Drawings ,IX.Material Data □ Samples. □ 0 & M Manual Information 
□ Proposed Substitution D Other _________________ _ 

The following items are hereby submitted for review and action: 

DESCRIPTION OF ITEM SUBMITTED MFG. OR CONTR. NO.OF SPEC. 
(TYPE, SIZE, MODEL NUMBER, ETC.} CAT., DRAWING OR COPIES SEC.NO. BROCHURE NO. 

I (' l11d /YVr,tP r-:~ 1 ~-L.A 5 6?700 
I 

• I 

Submittal Type: □ Shop Drawing 
-- - • I 

~ . L,ll,\."•• ... 

-
............ 1s oniy ror 11m1t.«!d purposes set forth in t:t 
Contract Documents. 

& -- -- • -- • , .. u• -----· .... ----n 1n toe work) 
D Approved as Submitted 

1'f4. Approved as Noud 

DISAPPRO~~: (Resubmittal Required) 
u ••& ..... ., "orreci;1ons 
D As Noted Develon - · L 

. -- ·- . --· --,-•• -t:UJ 

D Complet.«! and Resubmit 

/ .!':J°Jj1t .l\t1ssmg Portion~ 
1 

• 
1-

By, l /, 7 .II'-- - c:11/-6/l:. 
F . -

I ----- uate 

. 
I certify, that the above submitted items have been reviewed in detail and are correct and in strict conformance with the subcontract 
drawings and specifications except as otherwise stated. are stamped accordingly. 

~~~;J~~ 
jlc..-~. c.,?J_.:>-b"'ll.. 

.JUL"' ·2 9 1993 

:f, ..,J).. -{{1..1. Signature o. 

~ jl> 
G,.,~ (<~-& 

, Inc. 

FORM295 
REV 5,93 SUBCONTRACl use 

C.lOf.~,7.• CM ?r> Form :195 !>193 ~ 7.931m1 



Project: 

Boring: 

BRAUNSM 
INTERTEC 

BNDX-93-037A 

n/a 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 Fox: 941-4151 

Engineers and Scientists Serving 
the Built and Natural Environments-• 

Date: 7/1/93 ...a....;..._ _________ _ 

Sample: _P_-_1 _______ _ Depth: n/a --------
Sample Description: _C_L_-_L_ea_n_c_la_.y __ ,..,.gr_a_,_y __________________________ _ 

Initial Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

Diameter: 2.82 
Initial Ht.: 7.4 
Final Ht., L: 8.3 
Sp. Gravity: 2.700 

in 
cm 
cm 

603.20 
479.50 

0.00 
25.8% 

Area, A: 
Initial Dry Unit Wt.: 
Final Dry Unit Wt.: 

Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 

746.60 
561.37 
164.06 

Moisture Content: 46.6% 

01o 
___ 4_0._30_ cm2 // c{I, Initial Wt. (gm): 
___ 8_3_.7_ pcf Initial Saturation: 

----'-· 7_4_.6_ pcf Final Saturation: 

• I 

502.90 
68.8% 

100.1% 

Burette Area, a (cm2): 0.73 Differential pressure: 2.0 psi= 140.7 cmH2O 
Consolidation Pressure (psi): 5.0 Overburden: 720.0 psf 
Skempton's B coeficient: .96 
Operating Pressures (psi): Cell: 65.0 Head: 62.0 Tail: 60.0 

Time (t) HI H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 36.50 15.00 162.18 
Final 39540 35.40 15.90 160.18 161.2 19.4 

Result 2.4E-08 
Initial 0 35.40 15.90 160.18 
Final 41040 34.20 16.60 158.28 159.2 19.2 

Result 2.2E-08 
Initial 0 34.20 16.60 158.28 
Final 22440 33.60 17.10 157.18 157.7 19.0 

Result 2.3E-08 
Initial 0 33.60 17.10 157.18 
Final 67320 32.00 18.60 154.08 155.6 18.8 

Result 2.2E-08 

Average Permeability 2.3E-08 

Assiimed Permeability 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
ASTM D 5084 (Method C: Falling Head, Rising Tailwater) V 

Geotechnical Lab Manager 



BRAUNSM 
INTERTEC 

Braun lntertec: Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 Fax: 941-4151 

Engineers ond Scientists Serving 
the Built ond Noturol Environments' 

Project: BNDX-93-037A Date: 7/1/93 -'-'------------

Boring: n/a Sample: __ P_-_2 _______ _ Depth: n/a -'--------
Sample Description: CL-Lean clay, gray 

Initial Final 
Wt Specimen + Tare Wet: 542.00 J 
Wt. Specimen+ Tare Dry: 427.40 o\• 
Wt. Tare: ___ 0._00_ \ "7 
Moisture Content: 26.8% r-> )( · 

Wt Specimen + Tare Wet: 756.60 
Wt. Specimen + Tare Dry: 561.31 
Wt. Tare: 163.80 
Moisture Content: 49.1% 

Diameter: 2.82 in Area, A: 
Initial Ht.: 7.3 cm Initial Dry Unit Wt.: 

40.30 cm2- 'to Initial Wt. (gm): 501.40 
84.5 pcf qO.. Initial Saturation: 72.8% 

Final Ht., L: 8.4 cm Final Dry Unit Wt.: 72.9 pcf Final Saturation: 101.2% 
Sp. Gravity: 2.700 

• I 

Surette Area, a .(cm2): 0.73 Differential pressure: 2.0 psi= 140.7 cmH2O 
Consolidation Pressure (psi): 5.0 Overburden: 720.0 psf 
Skempton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 65.0 Head: 62.0 Tail: 60.0 

Time (t) HI H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 46.50 10.90 176.28 
Final 57420 44.20 13.00 171.88 174.1 20.7 

Result 3.3E-08 
Initial 0 30.50 24.90 146.28 
Final 41040 29.30 26.20 143.78 145.0 17.3 

Result 3.2E-08 
Initial 0 28.90 26.20 143.38 
Final 22440 28.20 26.90 141.98 142.7 17.0 

Result 3.3E-08 
Initial 0 28.20 26.70 142.18 
Final 67140 26.00 28.60 138.08 140.1 16.7 

Result 3.3E-08 

Average Permeability 3.3E-08 

Assi~ned Permeability 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
ASTM D 5084 (Method C: Falling Head, Rising Tailwater) 

~hnical Lab Manager 



Project: 

Boring: 

BRAUNSM 
INTERTEC 

BNDX-93-037A 

n/a 

Braun lntertec Corporation 
6801 Washington Avenue Saulh 
P.O. Bax 39108 
Minneapolis, Minnesota 55439-0108 
612-941-S600 Fax: 941-41S1 

Engineers and Scientists Serving 
the Built and Natural Environments• 

Date: 7/1/93 ...;....;..._ _________ _ 
Sample: _P_-_3 _______ _ Depth: n/a ...;... ______ _ 

Sample Description: CL-Lean clay, gray 

Initial 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

Diameter: 2.82 in 
Initial Ht.: 7.3 cm 
Final Ht., L: 8.5 cm 
Sp. Gravity: 2.700 

Surette Area, a (cm2): 
Consolidation Pressure (psi): 
Skempton's B coeficient: 

512.30 
407.30 

0.00 
25.8% 

Operating Pressures (psi): Cell: 

Time (t) Hl 
sec cm 

I Initial 0 38.50 
Final 63600 33.90 

I Result 
Initial 0 54.00 
Final 15600 52.70 

Result 
Initial 0 52.70 
Final 66660 47.10 

Result 
Initial 0 47.10 
Final 28860 44.80 

Result 

Average Permeability 

Assiened Permeability 

Area, A: 
Initial Dry Unit Wt.: 
Final Dry Unit Wt.: 

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 

767.70 
565.57 
160.80 
49.9% 

Wt. Tare: 
Moisture Content: 

___ 4_0._30_cm2 1/u 
___ 83_.9_ pcf {'l 

72.2 pcf 

• I 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

498.10 
69.1% 

101.1% 

0.73 Differential pressure: ____ 2....;;.0'- psi = 140.7 cm H2O 
5.0 Ove1 burden: 720.0 psf 
1.0 

65.0 Head: 62.0 Tail: 60.0 

H2 hi hf havg Hydraulic Method C 
cm cm cm ·.Cm Gradient Kem/sec 
17.30 161.88 
21.70 152.88 157.4 18.S 

6.9E-08 
5.30 189.38 
6.70 186.68 188.0 22.1 

7.lE-08 
6.70 186.68 

11.80 175.98 181.3 21.3 
6.SE-08 

11.80 175.98 
14.20 171.28 173.6 20.4 

7.2E-08 

7.0E-08 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
ASTM D 5084 (Method C: Falling Head, Rising Tailwater) 

'aeotechnk:al Lab Manager 



BRAUNSM 
INTERTEC 

Braun lntertec Corporation 
680 I Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 Fox: 941-4151 

. Engineers and Scientists Serving 

Laboratory Compaction Characteristics of Soil (Proctor) the Built and Natural Environments"' 

Date: July 6, 1993 

Client: 
Roy F. Weston, Inc. 
One Weston Way 
West Chester, PA 19380-1499 

Field Data: 
5/10/93 
St. Joe Contractors 

Project: BNDX-93-037A 

Description: 
Onalaska Landfill 
Onalaska, Wisconsin 

Test Number 
Location Sampled 

P-1 (Sample Bag 1) 
Onalaska Landfill, Wisconsin 

Date Sampled 
Sampled By 
Classification CL - Lean clay, brown 

Laboratory Data: 
ASTM D: 1557-91 
As Received Water Content: 
Sieve Data, % on 3/4": 
Size of "Oversize": 

Maximum Dry Unit Weight, pcf 
Optimum Water Content, % 

98 

96 

94 

II' 

92 
I 

J 

' 
I 

90 
, 

88 

Water Content, % 22 24 

-

' 

' 

26 

Procedure: A 
Prep. Method: Dry 
% 3/4"-3/8": 
Percent Oversize: -

Curve Values 

25.4 

' 
1, 

' 

' 
-

1, 

' 

' 

' 
' 

28 

' 

' 
' 

Date Tested: 6/18/93 
Rammer Type: Sector 
% 3/S- - #4: 
Spec. Gravity: 2.65 

Corrected Values ASTM D 4718 

{,., ;' /l7f 

Zero Air Voi 

~Cline 

S.G.==2.65 
(Assumed) 

' 

' 

,, 

30 32 
bnda\93037a\pl 

ds 



BRAUN~,. 

INTERTEC 

Braun lntertec Corporation 
680 I Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesoto 55439-0108 
612-941-5600 Fox: 941-4151 

Engineers and Scientists Serving 

Laboratory Compaction Characteristics or Soil (Proctor) ''"' /Jui/I and Natural Environm,mts· 

Date: July 6, 1993 

Client: 
Roy F. Weston, Inc. 
One Weston Way 
West Chester, PA 19380-1499 

Field Data: 
5/10/93 
St. Joe Contractors 

Project: BNDX-93-037A 

Description: 
Onalaska Landfill 
Onalaska, Wisconsin 

Test Number 
Location Sampled 

P-2 (Sample Bag 2) 
Onalaska Landfill, Wisconsin 

Date Sampled 
Sampled By 
Classification CL - Lean clay, brown 

Laboratory Data: 
ASTM D: 1557-91 
As Received Water Content: 
Sieve Data, % on 3/4": 
Size of "Oversize": 

Maximum Dry Unit Weight, pcf 
Optimum Water Content, % 

100 

98 

96 

94 

9 2 

0 9 

Water Content, % 

, 
, 

, 

I 

19 21 

, 

Procedure: A 
Prep. Method: Dry 
% 3/4"-3/8": 
Percent Oversize: -

Curve Values 
94.8 f 
25.4 If % • I 

1, 

' 
' '\ 

' 

' 

,_ -., 

·, 

23 25 

" 

-

Date Tested: 6/18/93 
Rammer Type: Sector 
% 3/8" - #4: 
Spec. Gravity: 2.65 

Corrected Values ASTM D 4718 
95 f 

f ~ ./"j I 9 ft 

Zero Air Voi 

~~OJM 

' S.G.=2.65 

(Assum~) 
1, 

' .... 

~ ' . 1, 

' 

27 29 bada\930:J7a\p2 

ds 



.... g_ 

BRAUNSM 

INTERTEC 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439.0108 
612-941-5600 Fox: 941-4151 

Engineers ond Scientists Serving 

Laboratory Compaction Characteristics of Soil (Proctor) the Built ond Notural Environments" 

Date: July 6, 1993 

Client: 
Roy F. Weston, Inc. 
One Weston Way 
West Chester, PA 19380-1499 

Field Data: 
5/10/93 
St. Joe Contractors 

Project: BNDX-93-037A 

Description: 
Onalaska Landfill 
Onalaska, Wisconsin 

Test Number 
Location Sampled 

P-3 (Sample Bag 3) 
Onalaska Landfill, Wisconsin 

Date Sampled 
Sampled By 
Classification CL - Lean clay, brown 

Laboratory Data: 
ASTM D: 1557-91 
As Received Water Content: 
Sieve Data, % on 3/4": 
Size of "Oversize": 

Maximum Dry Unit Weight, pcf 
Optimum Water Content, % 

100 

98 

Procedure: A 
Prep. Method: Dry 
% 3/4"-3/8": 
Percent Oversize: -

Curve Values 
95.1 
25.7 

' 

' 

I'\. 

Date Tested: 6/18/93 
Rammer Type: Sector 
% 3/8" - #4: -
Spec. Gravity: 2.65 

Corrected Values ASTM D 4718 
95 f 

~ rJ-,9 
lvt-; I I Y'" if 

Zero Air Voi ds 

' ~nac~OJM 
96 

S.G.=2.65 
'- (Assumed) 

, 
J 

' 
94 I ' 

J ' 
\ 

92 
, 

I 

\ 
I 

I 

J , 

90 

Water Content, % 20 22 24 26 28 30 badr.\93037a\p3 



GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
GRAVEL SAND FINES 

MEDIUM FINE COARSE MEDIUM FINE SILT CLAY 

ii" 3/4" 1/2" 3/8" 4 10 20 40 I > 1 0 200 10 u. s SJ ::Vf S.L, . , 
~ L -

..... 

·--90 ,~ 
80 ~ ..._, 

~ 70 II,._ 

~ 
60 D 

C.!) 
z 
H 

I /u.~1;/1 
,, en 

~ 50 
0.. ,IJ,,( L 
t-z I cltrf. l.A LLI 
~ 40 . I 
LLI ) c,,ou 
0.. ~~ 

30 

.. 
20 

10 

0 
1 1 0.1 0.01 0.001 

PARTICLE DIAMETER, mm 

PROJECT: BNDX-93-037A GRAVEL o.o' 

BRAUD Geotechnical Testing Services CLASSIFICATION: 
Onalaska Municipal Landfill Site SAND 0.4 \ CL LEAN CLAY,brown 
Onalaska, loll SILT 18.1 \ 

ENGINEERING TESTING CLAY 81.5 \ D60• 
Cu• SAMPLE: 1 D30• 

D10• Cc• 



GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
GRAVEL SAND FINES 

MEDIUM FINE COARSE MEDIUM FINE SILT CLAY 

10 rii" 3/4" 1/211 3/8" 4 10 20 40 I > 100 200 

u.s . SJ ::VE :u." , ....,~ 
~ 

90 I\.. 
~~ 

~ 80 
•1111 ~- ---~ 70 

~ 

' I\.. ✓ 60 
(!) 

"' z 
H 
Cl) 

I s0 
0.. ... z 
I.LI 
u 40 
0:: 
I.LI 
Q.. 

30 

20 .. 

10 

0 
1 1 0.1 0.01 0.001 

PARTICLE DIAMETER, mm 

PROJECT: 

BRAUD 
BNDX-93-037A GRAVEL o.o' Geotechnlcal Testing Services CLASSIFICATION: 

Onalaska Municipal Landfill Site SAND 0.7 I CL LEAN CLAY,brown 
Onalaska, MI SILT 28.2 I 

ENGINEERING TESTING CLAY 71.1 I D60•0.002 
Cu• SAMPLE: 2 D30• 

D10"' Cc• 



--GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
GRAVEL SAND FINES 

MEDIUM FINE COARSE MEDIUM FINE SILT CLAY 

ii" 3/4" 1/2" 3/8" 4 10 20 40 ! ~ 100 200 10 u.~ . SJ ;Vt :,J," 11 -r-,. ...... 'e..~ - -- -90 

80 ·"· 
I 

70 
vi~· . 11 

60 /oX .J· I) c0lfo1 
(!I 
z srt£"" H .,. en 
I s0 ~I Q. ._ ~ f' z 
~ 40 ~ n= 
LI.I 
Q. 

30 

20 

10 

0 
1 1 0.1 0.01 0.001 

PARTIC~E DIAMETER, mm 

PROJECT: BNDX-93-037A 

BRAUD 
GRAVEL o.o' Geotechnical Testing Services CLASSIFICATION: 

Onalaska Municipal Landfill Site SAND 1.0 \ CL LEAN CLAY,brown 
Onalaska, IJI SILT 7.3 \ 

ENGINEERING TESTING CLAY 91.7 \ D&O• 
SAMPLE: 3 D30a Cu• 

DlO., Cc• 



ATfERl3ERG 1 •• ··rs DATA SHEET 

,..., r-, .., 7 L-L-' 
PROJECT #J (<-1, _.()'< - ·: _,j - a- -- . ., · ENGINEER4_D -'--------

LOC. __ ELV. __ SAM. z_, JW # __ DATE ____ _ 

Tare# ?-. 

LIQUID 
2 

LIMIT 
3 
(, 

DATA 
4 5 

Tare+ WI Wgl 
lore + Ory Wgl 
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Toro# 
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ATrERlJERG · ·- ·ns DJ\TA SHEET 

ENGINEER_:.' c_ t? 
----==--'-..:::...-----

LOC. __ ELV. __ SAM._/_JW # __ DATE ____ _ 

Tare# 
lare ·I· WI Wgl 
1 oro + Ury Wgt 
Tare 
l>ry Wgl 
Willer 
MIG% 
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ATfEnl3ERG Ll1v111 S DATA SHEET 
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HunJJ.ng!!Q!! 

PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

DATE SAMPLED 

SAMPLE LOCATION 

Type of Sample 

soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content (%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content (%) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

coefficient of Permeability 
K@ 20°c (cm/sec) 

K@ 20°c (h/min) 

A member al the [ HIH I group al companies 

1 

08-20_-93 

Thinwall Tube 
(Bottom Portion) 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

8-9 
Falling Head 
Undisturbed 
2.58 
2.83 
86.3 

36.1 
152.4 
2 

21 

0 

Twin City Testing Corporation 

3908 Commerce Court Southwest 
Rochester, Minnesota 55902-1252 

(507) 288-7060 
Fax: (507)288-5718 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

2 

08-20-93 

Thinwall Tube 
Top Portion) 

Thinwall 

Lean Clay, 
brownish gray 
(CL) 

8-9 
Falling Head 
Undisturbed 
2.53 
2.83 
101.1 

23.2 
152.4 
2 

-8 

7.3 X 10-8 

c.,"l'J: 
s. a~ee.. 
s.~tL 

C~Lb RI((_ 
,.E.,.t,(~IQ!"' 

L.-~,~~?f>,.,.,,._, r ~~~1~v..~•c:"'f,-:~~- .. 

SEP 21 "1993 



PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content (%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content(%) 
Max. Head Differential (CM) 
·confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

Coefficient of Permeability 
K@ 20°C (cm/sec) 

K@ 20°c (h/min) 

A membl!r of the ! HIH I group of companies 

3 

7' E of CT4 

662.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
3.0 
2.85 
91.4 

30.5 
152.4 
2 

21 

9.0 X 10"11 

0 

Twin City Testing Corporation 

3908 Commerce Court Southwest 
Rochester. Minnesota 55902-1252 

(507)288-7060 
Fax: (507)288-5718 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

4 

N16200 
E47800 
663.5' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.55 
2.86 
92.7 

28.3 
152.4 
2 

21 

1.6 X 10-8 



PROJECT: LANDFILL CAP 
ONALASKA, WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content(%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content (%) 
Max. Head Di.fferential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

Coefficient of Permeability 
K@ 20°c (cm/sec) 

K@ 20°c (h/min) 

A membe, at lhe ! HIH I g,oup ot companies 

5 

E47500 
N16400 
664.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.81 
2.81 
97.6 

26.1 
152.4 
2 

21 

6.0 X 10"9 

0 

Twin City Testing Corporation 

3908 Commerce Court Southwest 
Rochester, Minnesota 55902-1252 

15071288-7060 
Fax: 15071288-5718 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

6 

10' N & 35' W of CT12 

664.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.66 
2.82 
93.2 

28.4 
152.4 
2 

21 



· HunJjng~!! 

PROJECT: LANDFILL CAP 
ONALASKA,' WISCONSIN 

REPORT TO: CH2M HILL CENTRAL, INC. 

SAMPLE NUMBER 

SAMPLE LOCATION 

ELEVATION 

Type of Sample 

Soil Classification 
(ASTM:D2487) 

In-Place Moisture Content(%) 

Moisture-Density 
Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCF) 

Optimum Moisture Content(%) 

Permeability Test 

Trial No. 
Type of Test 
Type of Specimen 
Specimen Height (inches) 
Specimen Diameter (inches) 
Dry Density (PCF) 
Percent of Max. Density 
Moisture Content (%) 
Max. Head Differential (CM) 
Confining Pressure 

(Effective - PSI) 

Water Temperature (°C) 

Coefficient of Permeability 
K@ 20°C (cm/sec) 

K@ 20°c (h/min) 

A IIU!mbl:r ol 1he I HIH ! group al companies 

7 

50' E of CT7 

667.0' 

Thinwall 

Fat Clay, 
reddish brown 
((?H) 

7-8 
Falling Head 
Undisturbed 
2.64 
2.81 
92.4 

29.9 
152.4 
2 

21 

4.2 X 10-8 

Twin City Testing Corporation 

3908 Commerce Court Southwest 
Rochester. Minnesota 55902-1252 

(5071288-7060 
Fa_x: 1507)288-5718 

LABORATORY TEST DATA 

DATE: 08-20-93 
LAB. NO. 4800-03-074 

8 

25'E of CT7 

667.0' 

Thinwall 

Fat Clay, 
reddish brown 
(CH) 

7-8 
Falling Head 
Undisturbed 
2.63 
2.81 
92.8 

28.5 
152.4 
2 

21 

1.3 X 10-a 



MEMORANDUM 

TO: Don Olson/Onalaska 

COPIES: • C~y Bamett/GLO 

FROM: 

DATE: 

Jim Russell/GLO 

September 3, 1993 

SUBJECT: Landfill Cap Remedial Action 

PROJECT: GL06S614.CM.SD 

CHMH/lL 

ffil~t:·~·: __ jt 
c::.rse. ~ -7'=fj 7-- t.:O c.t 

~SEP. ii. :1993 

C~j _ (..JE~Tu~ 

I have reviewed your memorandum of August 23, 1993 regarding the Shelby Tube results 
and whether or not the Subcontractor nccds to compact the clay banicr material at a 
spedfic mot.sture content. Please note that the specifications do not require a speclflc 
moisture content for the compaction of the clay barrier layer. In general, the clay barrier 
layer is to be compacted with that equipment and at those moisture contents (as 
dctcnoined by the test pad construction) that will achieve a penneability of 1 X 10-7 cm/s 
or less and a reladve compaction of 90 perce~t. 

The Earthwork Specifications call for a CL or CH material with a LL of between 20 and 
SS percent and a PI of between 10 and 30 percent. The source investigation data 
submitted by Weston on July 2.9, 1993 met this criteria. lhe source investigation data 
also included penneability data that met the I X 10-7 cm/s or less criteria and proctor 
compaction data. 

Toe data submitted with your August 23 memorandum indicates that the clay at the 
Sllelby tube locations meets the penneability requirement. However, the clay has a high 

· plasticity with a IL of between 62 and 66 percent and a PI of between 42 and 45 
percent. This clay is very different than that tested during the source investigation and 
for which Weston submitted source data on July 29 (and received CH2M HILL approval 
for use on August 16). In addition, because there is no proctor data it is not possible to 
det.ermine if the 90 percent relative compaction criteria are being met. 

Because at least some of the material Weston is currently importing does not appear to 
meet ~cation (and does not resemble the material that CH2M Hll approved for 
use) it is recommended that additional Proctors, Atterberg Limits, ani Penneability teats . 
(as specified in the QC Specification for the Source Investigation) be run to detennine the 
optimum moisture content and compaction characteristics of the high plasticity clay. 
CH2M HILL would be in a position to evaluate the suitability of the material at that 
time. Weston is currently auuming risk since the high plasticity clay is not desirable 
from a workability standpoint or from a long term performance standpoint (e.g., the high 
plasticity clay may dry and desiccate more readily than a lower plasticity clay). 

Lets discuss. If you can't reach me please try Cathy. 



REPORT OF: DENSITY TESTS Ot= COMPACTED FILL 

PROJECT: LANDFILL CAP WORK 
- ONALASKA, WISCONSIN 

DATE: September:14, 1993 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Density Sample Number) 

LOCATION: 

ELEVATION OF TESTS: 

DEPTH BELOW EXISTING GRADE: 

FIELD DENSITY DETERMINATION: 

1 

8-27-93 

Fat Clay, 
brown 
(CH)-1 

9'E of 
CT4 

662' 

At Grade 

2 

8-27-93 

Fat Clay, 
brown 
(CH)-1 

20'N and 5'E 
of CT13 

At Grade 

At Grade 

Melhod Density in Place in Nuclear Density Method "B" ASTM:02922-81 (-#4 Basis) 
Ory Density 
Moisture Content 
Plus #4 Material 

(pcl) 96 95 
(%) 21.9 23.5 
(%) None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 
Method 
Maximum Dry Density 
Optimum Moisture 

ASTM:D1557-91, Method "A", (-#4 Basis) 
(pcl) 98 . 2 98. 2 
(%) 26.4 26.4 

COMPACTION TEST RESULTS: 

3 

8-27-93 

Fat Clay, 
brown 
(CH)-1 

3'N and 10'E 
of CT6 

668.5' 

At Grade 

95 
22.8 
None 

98.2 
26.4 

Compaction (%) 97 97 97 
Specified Compaction (%) ,9B""" ~0 DR-- f • ,.95 10 . 

. ~v -fl11 
ATTENTION: Density tests are valid at the location and elevation of the test only. No representation Is made as to the adequa~ol fill and 

compaction al locations and elevations ~lher than those tested. The test locations and number of tests 
were selected by CH2M Hill. Compaction meets specifications at the above test 
areas. 

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC, ANO OURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONF10ENTIAL PROPERTY OF CLIENTS ANO AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROII OR RECAROINC OUR REPORTS IS RESERVED PENDING OUR WRITTEN APPROVAL, 

SG-222 (3/IC) 



REPORT OF: DENSITY TESTS OF COMPACTED FILL 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

DATE: September:14, 1993 

CH2M Hill 
REPORTED TO: Attn: Mr. Donald J. Olson 

P .0. Box _594 
Onalaska, WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 4 

DATE TAKEN: 9-2-93 

UNIFIED SOIL CLASSIFICATION: Fat Clay, 
(Moisture Density Sample Number) brown 

(CH)-2 

LOCATION: 21'E of 
CTB 

ELEVATION OF TESTS: 667' 

DEPTH BELOW EXISTING GRADE: 1" 

FIELD DENSITY DETERMINATION: 

5 

9-2-93 

Fat Clay, 
brown 
(CH)-2 

24'E of 
CT4 

661' 

1" 

6 

9-2-93 

Fat Clay, 
brown 
(CH)-2 

33'W of 
CT12 

663' 

1" 

Method Density in Place in Nuclear Density Method "B" ASTM:D2922-B1 (-#4 Basis) 
Dry Density 
Moisture Content 
Plus #4 Material 

(pcl) 94 90 94 
(%) 24. 6 29. 3 24. 7 
(%) None None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 
Method ASTM: D1557-91, Method "A", ( -#4 Basis) 
Maximum Dry Density (pcl) 101. 7 101. 7 101.7 
Optimum Moisture (%) 22 . 4 22 . 4 22.4 

COMPACTION TEST RESULTS: 
Compaction 92 
Specified Compaction .-,95"1• 

7 

9-2-93 

Fat Clay, 
brown 
(CH)-2 

18'W of 
CT11 

665' 

1" 

96 
25.0 
None 

101.7 
22.4 

94 
.-SS-')o 

~ 
ATTENTION: Density tests are valid at the location and elevation of the test only. No representation ls made as to the adequacy of fill and 

compaction at locations and elevations (?lher than those tested. The test locations and number of tests 
were selected by CH2M Hill. Compaction is below specifications at th& above L.. 

test arev■* ~ · 
. . 

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC, AND OURSELVES. ALL REPORTS ARE SUBUmED AS THE CONFIDENTIAL PROPERTY OF CLIENTS AND AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR WRmEN APPROVAL, 

SG-222 (3114) 



REPORT OF: DENSITY TEST_S OF COMPACTED FILL 

PROJECT: LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

REPORTED TO: CH2M Hill 
Attn: Mr. Donald J. Olson 
P.O. Box 594 
Onalaska. WI 54650 

LABORATORY No. 8300-93-220 

TEST NUMBER: 

DATE TAKEN: 

UNIFIED SOIL CLASSIFICATION: 
(Moisture Density Sample Number) 

LOCATION: 

ELEVATION OF TESTS: 

DEPTH BELOW EXISTING GRADE: 

FIELD DENSITY DETERMINATION: 

DATE: 

8 

9-2-93 

Fat Clay, 
brown (CH)-2 

9'E of CT6 

668' 

1" 

September 14, 1993 

9 

9-2-93 

Fat Clay, 
brown (CH)-2 

20'E of CT2 

661.5' 

1" 

Method . Density in Place in Nuclear Density Method "B" ASTM:D2922-81 (-#4 Basis) 
Dry Density (pc!) 91 92 
Moisture Content 
Plus #4 Material 

(%) 26.2 25.1 
(%) None None 

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: 

Method ASTM:D1557-91, Method "A", (-#4 Basis) 
Maximum Dry Density (pc!) 101. 7 
Optimum Moisture (%) 22 . 4 

COMPACTION TEST RESULTS: 
Compaction 
Specified Compaction 

(%) 
(%) 

90 
~'iO 

101.7 
22.4 

91 ~,o~cr 
ATTENTION: Density tests are valid at the location and elevation of the test only. No representation Is made as 10 the adequacy of fill and 

compaction at locations and elevations '?ther than those tested. The J1'lg -1ocitions and number of tests 
were selected by CH2M Hill. Compaction is-belEw!specifications at the above 
test areas. .-\. ~L 

AS A MUTUAL PROTECTION TO CLIENTS, ntE PUBLIC, AND OURSELVES, ALL REPORTS ARE SUBUmED AS 
0

THE CONFIDENTIQPROPEATY OF CLIENTS AND AUTORIZATION 
FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR WRmEN APPROVAL. 

SG-222 (3/U) 



PROJECT: 

REPORTED TO: 

@J 
LANDFILL CAP WORK 
ONALASKA, WISCONSIN 

CH2M Hill 
Attn: Mr. Donald J. 
P.O. Box 594 
Onalaska, WI 54650 

LABORATORY No. 8300-93-220 

t:w1n c1t:Y t:est:1nQ 
carparacaon 

Olson 

2710 COMMERCE STREET 
LA CROSSE, WI 54603 

PHONE 608/781-5330 

CATE: 

SCOPE OF WORK: The scope of our work was limited to performing a mechanical 
analysis, atterberg limits and moisture contents of the sub
mitted samples in accordance with ASTM:C136, -ASTM:D4318 and 
ASTM:D2216. 

SAMPLE NUMBER: 

SAMPLE DESCRIPTION: 

MOISTURE CONTENT: 

! :E OF MATERIAL: 

MOISTURE DENSITY. 
DETERMINATION . 

ATTERBERG LIMITS: 

liquid limit 
Plastic limit 
Plasticity Index 

MECHANICAL ANALYSIS: 

Passing #4 
#10 
#40 
#100 
#200 

REMARKS: 

1 

Fat Clay, brown 
(CH) 

26.7% 

On site material 

See attached curve 

58 
27 
31 

100 
100 
99 
97 
96 

2 

Fat Clay, brown 
(CH) 

26.2% 

On site material 

See attached curve 

58 
28 
30 

100 
100 
99 
97 
96 

3 

Fat Clay, brown 
(CH) 

26.2% 

On site material 

See attached 

58 
26 
32 

100 
100 
99 
98 
97 

curve 

~C.· 

~-s, 

IO•· Jo 

The above samples were obtained by Twin City Testing Corporation and were submitted 
to,our laboratory on August 27 and Septe~ber 2, 1993. 

A■ A MUTUAi. PAOT■CTION TO CLl■-.T■, TH■ PU■UC ANO OUA■■LV■■, Al.I. A■POAT■ AA■ ■U■MITT■O A■ TH■ CON"ID■i,n'IAL PAOll■ATY D .. CU■-.T■, AND AUTHDAI• 
ZATIDN PDA PU■LICATIDN D" ■TAT■M■-.T■, CDNCLU■ION■ DA ■XTAACT■ "AOM OA A■DAADINO OUA A■POAT■ I■ A■■■AV■O P■NOIND OUA WAITT■N AIIPADVAL. 

~ 



ij t:Wln Clt:Y t:est:1nQ 

MOISTURE 

2710Commerce Strw•t 
L.Croase, WI 5C603 
Phone 601/711•5330 

- DENSITY CURVE SAMNNO. 1 .I 

~" LANDFILL CAP WORK 
PROJECT: ONALASKA, WISCONSIN DATE: September 14, 1993 

IIPORTB> TO: -CH2M Hill 
LABORATORY NO. 8300-93-220 

-.. . 
::, 
u 

....... 

.c 

>.... -"' 

METHOD OF TEST: ASTM:D1557-91, Method "A" 

TYPE OF MATERIAL: Fat Clay, brown (CH) 

MAXIMUM DENSITY: 98.2 lb./cu. ft. OPTIMUM MOISTURE 26. 4 % 

~ .-.•··· -·· -----11------·---i:4L·-----..-.-i.-··--·-··-·.,.- ····-·r .• ··---· ···-·• ·-+---.-··-·--...... r"T __ --··-··-
~ 

95 
t.::t--__;_:·t:-~ ~+-~~t~:~¢. -~+·tr.t+--t- ... ~=¢-~-:~:~.-::.µ.=t--~: .. :⇒·:t:.r~.:~i---=+-~+t~\:···µ. 

C 

93 ______ ___......._ ........................... _________ ........ ~---
24 25 ~6 21 la 29 30 -~1 

MOISTURE CONTENT __ % 

G-23212/84) 



. 

1:w1n c1t:Y t:esc1nQ 

2710 commerc• Stre•t 
L.CrOIM, WI 54603 
P"on• 601/781•5330 

MOISTURE - DENSITY CURVE 
LANDFILL CAP WORK 

SAMP\INO. 2 

PROJECT: ONALASKA I WISCONSIN , __ ...._ _________________ _ DATE: September 14, 1993 

IEPOITB> TO: -CH2M Hill 

LABORATORY NO. 8300-93-220 

V\ 
z 
w 
C 

98 

G-21212/841 

METHOD OF TEST: 

TYPE OF MATERIAL: 

MAXIMUM DENSITY: 

ASTM:01557-91, Method "A" 

Fat Clay, brown (CH) 

101. 7 lb./ cu. ft. OPTIMUM MOISTURE 

Twin City Testing 

By 4A~ 

22.4 % 



@J. ~Win Cl~~::;::; 
Phone 601/711•5330 

MOISTURE-DENSITY CURVE SAMPUNO. 3 
LANDFILL CAP WORK 

PROJECT: ONALASKA, WISCONSIN DATE: September 14, 1993 
HPOITB> to:-CH2M Hill 

LABORATORY NO. 8300-93-220 

METHOD OF TEST: ASTM:D1557-91, Method "A" 

TYPE OF MATERIAL: 

MAXIMUM DENSITY: 

Fat Clay, brown (CH) 

103. 3 lb./ cu. ft. OPTIMUM MOISTURE 

103 

-
........ . 
..0 

V, 

z 
w 
C 

G-23212/841 

Twin City Testing 

By /JkJYik 

21.8 % 



GL065614.CM.CM. 

05 August 1993 

Transmittal No. P-039 

Mr. Michael T. Riley 
Roy F. Weston, Inc. 
W8560 County Road Z 
Onalaska, WI 54650 

Subject: Subcontract No. 31 
Onalaska Landfill Cap 
Compaction Equipment; Clay 

Dear Mr. Riley, 

ClfMH/ll 

We must insist upon the use of a sbeepsfoot roller which meets the requirements of 
the specifications. The sbeepsfoot roller in use today has tines which are about 5-
inches deep. Specifications Article 02200, paragraph 2.21, Compaction Equipment, 
calls for the use of a roller with tines equal to or greater than the specified lift 
thickness, which in this case is 6-inches. This roller is to provide appropriate 
kneading action on the clay. Please provide the specified equipment. 

In addition the specs. call for the use of a smooth roller on the final lift after 
sheepsfoot rolling is complete in order to produce a smooth surface. We will expect 
such a device to be available when needed. 

Sincerely, 

l~ 
o d J. Olson, P.E. 
o struction 1Yl3~~-

File No. 

Copy: 

CAP.C7432 • 

Steve Keith/GLO 
GLO Files 



, ........ ., .. JV t''"""""""""· UJ W'W\,,,J5&1L pu.:ta,)\,,,,a,) L.&n,.- J. .. V • .,. .::tJ\,,,V\,,,,7 U.&IU UI, ...... "'.,, .. JV t'"'-""""""&U, 

by weight passes the No. 2oo•sieve. The material shall have a minimum 
liquid limit of 20 percent and a minimum plasticity index of 10 _percent. 

2.7 SAND DRAINAGE LAYER MATERIAL 

GL065t! 
02200 

'A. Natural sand, manufactured sand, or a combination thereof 
conforming to the gradation requirements presented below and 
having an inplace permeability of 1 x 10-3 cm/s or greater when At,9 !\J, 1.. 
compacted to 85 percent relative compaction. 

Sieve Size 

No. 4 
No. 10 
No. 20 
No. 40 
No. 100 
No. 200 

Percent Passing by Weight 

100 
90-100 
70-100 
20-70 
0-20 
0-2 

Post-It™ brand fax transmittal memo 7671 #of pages ► / 
To . ,c. /l.Lo J From O l f-.--.. 

Dept. 

Fax# 

Phone# 

Fax# 

c,<.-- a ~ 

~ ~ u 
-u-R:J ~it!_ ~ 

.,_,; J '"-----1"[,_) 

c::._ ~+- 11.lEa ~ ~ 

. CAf. C 7lf! z_ 

~ G-4/.-0,~ 
t~ ,f:J-< 

7fj O/<(o 



GLO65614.CM.CM. 

03 August 1993 

Transmittal No. P-038 

Mr. Michael T. Riley 
Roy F. Weston, Inc. 
W8560 County Road Z 
Onalaska, WI 54650 

Su~ject: Subcontract No. 31 
Onalaska Landfill Cap 
Clay Test Pad Installation 

Dear ~. Riley, 

ClfMH/ll 

As per our conversation of 02 August, you are aware that it is our opinion that the 
clay test pads installed thus far were not installed in compliance with the 
specifications. There was no rotovator available to condition the clay before 
compaction and the sheepsfoot compactor does not seem to have the ability to knead 
and compact the material. It is possible that the geotechnical test results will show 
that the clay and its compaction are within the specified bounds. However, the intent 
of the test pads was to show not only these results, but also the viability of the 
methods and machinery used to obtain the results. We cannot determine the viability 
of the specified methods because they were not employed. 

We have agreed to observe clay installation done later in other areas of the cap 
and in closer compliance with the specifications. We may accept those observations 
and associated test results as substitutes for the data which was intended to come from 
the test pads themselves. 

We understand your intent to show that the installation of clay in I-foot thick layers 
can meet the permeability and compaction criteria shown in the specs. We are 
dubious that I-foot layers will be viable, but we will listen to your request. We also 
understand that you may opt to proceed with clay barrier layer installation prior to the 
completion of tests on the clay pads (or their substitutes). We have no overt problem 
with this. You must understand that proceeding in this way will be completely at 
Weston's risk. If the geotechnical sampling and/or analysis eventually show that the 
material or methods will not provide the required results, you will be responsible for 



Mr. Michael Riley 
Roy F. Weston, Inc 
Onalaska Landfill Cap 
Clay Test Pad Installation 

Page 2 

removal of all clay which does not comply with the specs. This will be done at no 
cost to the Contractor or the Owner. We will insist that if you proceed with clay 
barrier installation prior to the time the material and methods results are known and 
accepted, the clay must be installed in 6-inch layers in accordance with the specs. 
As we understood our conversation, you agree with the above-mentioned concepts. If 
this is not the case, please inform us immediately. 

Sincerely, 

Donald J. Olson, P.E. 
Construction Manager 

File No. 

Copy: 

CAP.C7432 

Steve Keith/GLO 
GLO Files 
Cathy Bamett/GLO 

Jim Russell/GLO 
Field Files 
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__ J __ ..... -414-272-4408 CH2M HILL: -MILWAUKEE PAGE 01 

MEMORANDUM CIIMHILL 

TO: Don Olson 

COPIBS: Steve Keith. 
Seth Bryson 
Jim Russell 

t, Post-It,. brand fa,c transmittal memo 7571 

FROM: Cathy Bar.nett -ii~~ID1 DATE: August 3, 1993 

SUBJECT: Onalaska Services During Construction-Clay Barrier 

PROJECT: GL06S614.CM.SD 

~C'24-3Z.._ 

AUG a:•: 
Several issues have come up regarding the clay barrier layer material and the clay test 
pad. I would like to summariu the issues as they have been related to me and to discuss 
some additional concerns I have regarding the clay barrier. 

• Weston has completed their QC testing and submitted the results as 
required on July 29, 1993. As far as I know, CH2M HILL has not 
performed QA testing on the material. The subcontract documents require 
that CH2M HILL approve the source prior to Weston commencing the test 
pad. However, Weston bas elected to take the risk and begin construction 
of the test pad, anticipating that the material will be acceptable. 

• The QC testing required for the clay source investigation includes the 
following: 

-3 Grain Sir.e 
-3 Moisture-Density 
-3 Atterberg Limits 
-2 Remolded Hydraulic Conductivity 

The hydraulic conductivity testing is supposed to be performed on clay 
samples remolded to 90 percent relative compaction (RC), one at optimum 
moisture content and one at 3 percentage points above optimum. 

The submittal is complete ~d satisfies the specifications except the clay 
samples for the hydraulic conductivity were remolded to 88% RC at 0.3% 
above optimum, 89% RC at 1.3% above optimum, and 88% RC at 0.3% 
optimum. The resulting hydraulic conductivities do satisfy the required 
maximum permeability of 1 X 10·7 cm/sec. 



MEMORANDUM 
Page 2 
August 3, 1993 
GLO65614.CM.SD 

Because the conditions that the samples were remolded to are generally less 
favorable to impermeability than those specified, I anticipate that the clay 
source material will be acceptable. However, final acceptance is dependent 
on the results of CH2M HILL's QA testing and the clay test pad. 

• Weston submitted the Clay Test Pad Schedule/Procedure to Don Olson on 
July 29. This procedure discusses the construction of the two clay test 
pads. However, the details do not include any discussion of moisture 
content. Toe specifications require in 02200-3.6(C)(4) that one clay test 
pad be constructed at optimum moisture content and one be constructed at 
3 percentage points above optimum. While this range was not tested by 
Weston as part of their QC, it is essential that these moisture contents be 
maintained during construction of the clay test pad. Toe fact that the 
remolded samples at about optimum moisture passed the permeability 
requirements does not mean that the field test pads will perform in the 
same manner. The results of field test pads often vary from laboratory 
testing-this is the reason that field testing is required. 

Based on a brief discussion I had yesterday with Mike Reilly/Weston, I do 
not believe that they intend to construct a test pad at 3 percent above 
optimum. Toe clay material is coming in from the source at approximately 
optimum moisture content. This may be great for the eventual construction 
of the clay barrier layer, but until the test pad is complete, we will not 

. know. Mike Reilly was concerned that such conditioning of the clay may 
be difficult. He could be right-proper conditioning of the clay can be 
difficult especially if the subcontractor does not have the right type of 
construction equipment. Per Don Olson yesterday, the subcontractor does 
not have the required rotovator on site. 

• Toe Clay Test Pad Schedule/Procedure also indicates that Weston will 
construct half of one of the test pads using a one-foot thick Uft as opposed 
to the 6-inch lift required by the specifications. The results of the clay test 
pad may show that the thicker lift is acceptable. Some things to watch: 

-Does the entire depth satisfy the density requirement? Weston may 
have to cut down in the lift in order to test the entire thickness. 

-Do the rotovati.on methods provide proper conditioning of the clay 
material? Are the clods broken down through the full depth? If 
moisture is added, is it distributed through the entire lift? 



The construction operations should be observed carefully to note what 
types of equipments, number of passes, etc., are used to construct the test 
pad so that if the results are positive, these methods can be transferred to 
construction of the clay barrier layer. 

Seth Bryson will be in the field tomorrow to observe clay test pads constructi.on 
procedures. Please call if you have any questions about this memorandum. 



l, 

MKE10015508. WPS/5 

APPENDIX E 
TEST PAD TEST RESULTS 
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I 
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Project: 

Boring: 

BRAUN'· 
INTERTEC 

BNDX-93-<n7A 
ASTM D 5084, Method C 

Sample: 

Sample Description: CH, Fat cla,1'., olive srax, wet 

Initial 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

Diameter: 
Initial Ht.: 
Finai Ht., L: 
Sp. Gravity: 

2.84 in 
7.7 cm 
7.7 cm 

2.700 

45.87 
39.31 
20.80 

35.4% 

Arca, A: 
Initial Dry Unit Wt.: 
Final Dry Unit Wt.: 

TW-1 

Braun lntertec Engineering, Inc. 
310 Service Covrt Northeasl 
Rochesler, Minnesolo 55906·3.S.S6 
507·281·2515 Fax: 281·5303 

fn!Jincr.rs and Scicnlisls S!)rvinri 
1/,,: Duill c,nc/ Nolural l:n.,ironmr.nli. 

Dale: 8/17/93 

Dcplh: 

Final 
Wt Specimen + Tare Wet: 719.90 
Wt. Specimen + Tare Dry: 562.i I 
Wt. Tare: 124.51 
Moisture Content: 36.1% 

Initial Wt. (gm): 
Initial Saturation: 

40.87 cm2 
85.2 per 
RS.2 pcf Final Saturation: 

... 

581.42 

Burcue Arca, a (cm2): . 0.73 Differential prcs.'iurc: 2.0 psi= __ 1_40_.7_cm H2O 
Consolidation Pressure (psi): 5.0 Overburden: 720.0 psr 
Skcmpton 's B coeficient: 1.0 
Operating Pressures {psi): Cell: 65.0 I-lead: 62.0 Tail: 60.n 

Time (l) Hl H2 hi hf havg Hydraulic Method~ 
sec cm cm cm cm cm Gradient Kcmj~cc 

Initial 0 42.00 16.30 166.38 
Final 29820 41.60 16.70 165.58 166.0 21.6 I 

Rc.o;ult 
.. 

I.IE-0.~ i 

Initial 0 41.60 16.70 165.58 --' .. 
Final 58320 40.80 17.50 163.9R 164.8 21.4 i 
Result 1.IE-08 1 Initial 0 43.10 15.20 168.58 I 

Final 45480 42.50 15.80 167.38 16s:o 21.8 1 Result I.IE-OS 
·--! 

Initial 0 42.50 15.80 167.38 i 
Final 38220 42.00 16.30 166.38 166.9 21..7 I Rc.o;ult 1.IE-08 -

Averaie Permeability 1.IE-08 

-AssiJ!ned Permeability 

Remarks: 
Skcmpton's B parameter was constant 



I 

I 
I 
I 
I 
I 

r 

I 
I 
I 

BRAUN"" 
INTERTEC 

Project: ' BNDX-93-037A 
ASTM D 5084, Method C 

Braun lntertec Engineering, Inc. 
310 Seivice Courl Norlheosl 
Rochesler, Minnesolo 55906-3.4'16 
507-281-2515 fo11: 281-5303 

Enr,inr.r.rs ond Scic:nlisls Sr.rvinr, 
II,,:: Bui/I nnJ N11l11rnl l:nvironmr.nl~ 

Dale: 8/16/93 

Boring: ________ Samplc:TW __ -_0_2 ______ _ Dcplh: _______ _ 

Sample Description: _C_H...,,_F_a_t c_l_,aY .... ,_o_liv_e...,,_w_c_t _______________________ _ 

Initial 
Wt Specimen +_ Tare Wet: __ 64_.1_5_ 
Wt. Specimen + Tare Dry: __ 5_3_.5_0_ 
Wt. Tare: 20.26 
MoGturc Content: 32.0% 

Diameter: 2.84 in Arca, A: 
lnilial HI.: 3.2 in Initial Dry Unit Wt.: 
Final Ht., L: 3.3 in Final Dry Unit Wt.: 
Sp. Gravily: 2.700 

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 

750.60 
581.21 
133.80 
37.9% 

Wt. Tare: 
Moisture Content: 

40.87 cm2 
86.0 per 
83.4 per 

Initial Wt. {gm): 
Initial Saturation: 
Final Saturation: 

596.60 
90.2% 

100.1% 

Burellc Arca, a (cm2): 0.73 Differential 1>rcssure: 2.0 psi= 140.7 cm 1-120 --~-Consolidation Pressure (psi): s.o Overburden: 720.0 psr 
Skempton's B cocricient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 67.0 Tail: 65.0 

Time (t) Hl H2 hi hf havg Hydraulic Method C 
sec cm cm cm cm cm Gradient Kem/sec 

Initial· 0 45.70 13.40 172.98 
Final 29880 45.J0 13.90 172.0.~ 172.5 52.9 

Result .. 1.JE-08 
Initial 0 45.J0 13.90 172.08 -
Final 58380 44.40 14.80 170.28 171.2 52.5 

Result 1.311-08 
Initial 0 47.00 12.00 175.68 
Final 4S540 46.30 12.80 174.18 174.9 53.7 

Result 1.4E-08 
Initial 0 46.30 12.80 174.18 
Final 38100 45.70 13.40 172.98 173.6 53.2 

Result 1.3E-08 

Avcra2e Permeability 1.3E~08 

-Assifncd Permeability 

Remarks: 



m .. 
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I 
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Project: 

BRAUN'M 
INTERTEC. 

BNDX-93-<n7A 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Bax 39108 
Minneapolis, Minnesota 55'439.0108 
612-94' 1-5600 Fax: 94' 1...S 151 

Engineers and Scientists Serving 
tl,e Built and Natural Environments"' 

Date: 8/31/93 

Boring: n/a Sample: TW-03 --------- Depth: -'n/_a ______ _ 

Sample Description: CH, Fat clay, olive gray, moist 

Initial 
Wt Specimen + Tare Wet: __ 7_1_.7_5_ 
Wt. Specimen + Tare Dry: __ 6_03_3_ 
Wt. Tare: 22.19 
Moisture Content: 29.9% 

Diameter: 2.82 in Area, A:_ 
Initial Ht.: 23 in Initial Dry Unit Wt.: 
Final Ht., L: 2.4 in Final Dry Unit Wt.: 
Sp. Oravity: 2.680 

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

4030 cm2 
88.1 pcf 
85.8 pcf 

Durette Area, a (cm2): 0.73 Diffe_rential pressure: 1.0 
Consolidation Pressure (psi): 5.0 Overburden: 720.0 
Skempton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 66.0 

Time (t) Hl H2 hi hf havg 
sec cm cm cm cm cm 

Initial 0 54.40 4.50 120.24 .. 
Final 26340 52.S0 6.40 116.44 118.3 

Result 
Initial 0 52.50 6.40 116.44 
.Final 59400 48.30 10.60 108.04 112.2 
Result 
Initial · 0 48.30 10.60 108.04 
Final 120120 41.10 17.90 93.54 100.8 

Result 
Initial 0 41.10 17.90 93.S4 
Final S3340 38.10 20.80 87.64 90.6 

Result 

Average Penneability 

Assigned Permeability 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
Skempton's B parameter was constant. 

287.55 
222.50 

35.15 
34.7% 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

429.66 
893% 
98.1% 

psi= 70.3 cmH2O 
psf 

Tail: 65.0 

Hydraulic Method C 
Gradient Kem/sec 

19.8 
6.6E-08 

18.8 
6.RE-08 

. 16.9 
6.SE-08 

15.2 
6.6E-08 

6.6E-08 -
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Project: 

BRAUNSM 
INTERTEC 

BNDX-93-037 A 

Boring: _________ Sample: 

Sample Description: CL, Lean clay, olive brown, moist 

Initial 
Wt Specimen + Tare Wet: 74.07 
Wt. Specimen + Tare Dry: 61.96 
Wt. Tare: 21.42 
Moisture Content: 29.9% 

Diameter: 2.82 in Area, A: 
Initial Ht.: 2.2 in Initial Dry Unit Wt.: 
Final Ht., L: 2.2 in Final Dry Unit Wt.: 
Sp. Gravity: 2.680 

TW-04 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439.0 I 08 
612-941-5600 Fax: 941-4151 

Engineers and Scienlisfs Serving 
lhe Bui/I and Nalural Environmenls'" 

Date: 8(1.6/93 

Depth: --------

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

556.84 
457.45 
127.27 
30.1% 

Initial Wt. (gm): 
Initial Saturation: 

40.30 cm2 
91.1 pcf 
91.1 pcf Final Saturation: 

434.68 
95.9% 
96.6% 

Bureue Area, a (cm2): 0.73 Differential pressure: 1.0 psi = ----- 70.3 cm H2O ----
Consolidation Pressure (psi): 5.0 Overburden: 720.0 psf 
Skempton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 70.0 Head: 66.0 Tail: 65.0 

Time (t) Hl H2 hi hf havg Hydraulic MethodC 
sec cm cm cm cm cm Gradient Kem/sec 

Initial 0 22.70 33.20 59.84 
Final 57660 18.60 37.10 51.84 55.8 9.8 

Result 1.3E-07 
Initial 0 41.90 14.30 97.94 
Final 83820 32.20 23.70 78.84 88.4 15.S 

Result l.3E-07 
Initial 0 32.20 23.70 78.84 
Final 79560 25.00 30.90 64.44 71.6 12.6 

Result l.3E-07 
Initial 0 25.00 30.90 64.44 
Final 28920 22.70 33.20 59.84 62.1 10.9 

Result l.3E-07 

Average Permeability 1.3E-07 

Assitned Permeability 

Remarks: The specific gravity was assumed for the purpose of saturation calculations . 
Skempton's B parameter was constant. 

~ 
Geotechnical Lab Manager 
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GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
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.:, ___ 
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PARTIC~E DIAMETER, mm 

PRQ!ECT: BNDX-93-037A GRAVEL 
SAN□ 

SILT 
CLAY 

Onalaska Landfill 

Wisconsin, Onalaska 
BORINi,;: Tl,.l-01 

FINES 
SILT CLAY 

-
\ 

~ 

"' 

0.0 % 

1.5 % 

29.9 X 

68.6 X 

. " '~ 
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0.01 

"'I 

~ 
~ ... 
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0.001 

CLASSIFICATION: 
CH, Fat clay,ol ive 

D60=0.002 
□30= 
010= 

Cu= 
Cc= 
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GRAIN SIZE - HYDROMETER ANALYSIS CURVE 

GRAVEL SAND FINES 
MED. FINE COARSE MEDIUM FINE SILT CLAY 
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PROJECT: BNDX-93-037A GRAVEL 0.0 % CL9SSIEIC0IIQM; BRAUN. Onalaska Landfill SAND 1.3% CH, Fat clay,ol ive 
Wisconsin, Onalaska SILT 37.7 % 

INTERTEC BORING: Tl,l-02 CLAY 61.0 % 060=0.005 Cu= 030= Cc= 010= 
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GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
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PRC,TECT; BN□X-93-037A GRAVEL 1.2 :I. CL0SSIEIC0IIC~: BRAUN. Onalaska Landfill SANO 6.5 :I. CH, Fat clay,olive brown 
Wisconsin, Onalaska SILT 36.8 :I. INTERTEC BORING: TW-03 CLAY 55.5 :I. 060=0.007 Cu= 030= Cc= 010= 
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Wisconsin, Onalaska SILT 48.4 % 
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010= Cc= 
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+s TRANSMITTAL OF SUBCONTRACTOR'S SUBMITTAL 
, .. :,.~i:WJ (ATTACH TO EACH SUBMITTAL) 0c. ( . 

Date: U~ .--JuG":f on, 
TO: =-S_t_e_v_a_n_M_. _K_e_1_· t_h_,_P_._E_. _________ _ 

CH2M HILL. Inc. 
310 w. Wisconsin Avenue, Suite 700 

P.O. Box 2090 

Milwaukee, Wisconsin 53201 

FROM: Roy F. Weston, Inc. 
Subconuactor 

Three Hawthorn Parkway, Suite 400 

Vernon Hills, Illinois 60061 

Submittal For: □ Shop Drawings j:XMaterial Data 

Transmittal No.: __________ _ 

Submittal No.: __,{;._.,)6:i..,..,..,.~.-1......_ ____ _ 

~ew Submittal □ Resubmittal 
Previous Submittal No.: _______ _ 

Project: Onalaska Landfill Cap Remediation 

Project No.: 05310-011-001 

Specification Secti~n No.: Q?liJ() 
(Cover only one section with each transmittal) 

□ Samples. □ 0 & M Manual Information 

□ Proposed Substitution D Other ------------------

The following items are hereby submitted for review and action: 

DESCRIPTION OF ITEM SUBMITTED MFG. OR CONTR. NO.OF SPEC. 
(TYPE, SIZE, MODEL NUMBER, ETC.} CAT., DRAWING OR COPIES SEC.NO. BROCHURE NO. 

I ('111 . NVA-P r-~~ l ~"1-A 5 :n??pO 
I 

' 

I certify, that lhe above submitted items have been reviewed in detail and are correct and in strict oonformance with the subcontract 
drawings and specifications except as otherwise stated. are stamped accordingly. 

~~~:J~~ 
jl (. -~. C. '?'$_., - b-Z.1.. 

. JUL"' 2 9 1993 

Inc. 

FOAM295 
AEV 5,93 SUBCONTRACl USE 

GlOf,!i<,i• CM Pl' _Fo•m?CJ!> !>193 :, 7.931m1 



Project: 

Boring: 

BRAUNSM 

INTERTEC 

BNDX-93-037A 

n/a 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 Fox: 941-4151 

Engineers and Scientists Serving 
the Built and Natural Environments•· 

Date: 7/1/93 ..;..:..;::.:.;_:_ _________ _ 

Sample: P-1 --------- Depth: n/a -'--------

Sample Description: CL-Lean clay, gray 

Initial 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

Diameter: 
Initial Ht.: 
Final Ht., L: 
Sp. Gravity: 

2.82 in 
7.4 cm 
8.3 cm 

2.700 

603.20 
479.50 

0.00 
25.8% 

Area, A: 
Initial Dry Unit Wt.: 
Final Dry Unit Wt.: 

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 

746.60 
561.37 
164.06 
46.6% 

Wt. Tare: 
Moisture Content: 

40.30 cm2 
83.7 pcf 

. 74.6 pcf 

Initial Wt. {gm): 
Initial Saturation: 
Final Saturation: 

502.90 
68.8% 

100.1% 

Burette Area, a {cm2): 0.73 Differential pressure: 2.0 psi= 140.7 cmH2O 
Consolidation Pressure (psi): 5.0 Overburden: 720.0 psf 
Skempton's B coeficient: .96 
Operating Pressures {psi): Cell: 65.0 Head: 62.0 Tail: 60.0 

Time {t) Hl H2 hi hf havg Hydraulic Method C 
sec cm c~ cm cm cm Gradient Kem/sec 

Initial 0 36.50 15.00 162.18 
Final 39540 35.40 15.90 160.18 161.2 19.4 

Result 2.4E-08 
Initial 0 35.40 15.90 160.18 
Final 41040 34.20 16.60 158.28 159.2 19.2 

Result 2.2E-08 
Initial ·o 34.20 16.60 158.28 
Final 22440 33.60 17.10 157.18 157.7 19.0 

Result 2.3E-08 
Initial 0 33.60 17.10 157.18 
Final 67320 32.00 18.60 154.08 155.6 18.8 

Result 2.2E-08 

Average Permeability 2.3E-08 

Assi2ned Permeability 

Remarks: The specific gravity was assumed for the purpose of sa tura lion calculations. 
ASTM D 5084 (Method C: Falling Head, Rising Tailwater} 

Geotechnical Lab Manager 



Project: 

Boring: 

BRAUNSM 

INTERTEC 

BNDX-93-037A 

n/a 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 Fox: 941-4151 

Engineers and Scientists Serving 
t/1e Built and Natural Environments'" 

Date: 7/1/93 _.;..._ _________ _ 

Sample: _P_-_2 _______ _ Depth: _n/:....a ______ _ 

Sample Description: CL-Lean clay, gray 

Initial 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

Diameter: 
Initial Ht.: 
Final Ht., L: 
Sp. Gravity: 

2.82 in 
7.3 cm 
8.4 cm 

2.700 

Burette Area, a (cm2): 
Consolidation Pressure (psi): 
Skempton's B coeficient: 

542.00 
427.40 

0.00 
26.8% 

Operating Pressures (psi): Cell: 

Time (t) Hl 
sec cm 

.. Initial 0 46.50 
Final 57420 44.20 

Result 
Initial 0 30.50 
Final 41040 29.30 

Result 
Initial 0 28.90 
Final 22440 28.20 

Result 
Initial 0 28.20 
Final 67140 26.00 
Result 

Avera2e Permeability 

Assigned Permeability 

Area, A: 
Initial Dry Unit Wt.: 
Final Dry Unit Wt.: 

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

40.30 cm2 
84.5 pcf 
72.9 pcf 

0.73 Differential pressure: 2.0 
5.0 Overburden: 720.0 
1.0 

65.0 Head: 62.0 

H2 hi hf havg 
cm cm cm cm 
10.90 176.28 
13.00 171.88 174.1 

24.90 146.28 
26.20 143.78 145.0 

26.20 143.38 
26.90 141.98 142.7 

26.70 142.18 
28.60 138.08 140.1 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
ASTM D 5084 (Method C: Falling Head, Rising Tailwater). 

756.60 
561.31 
163.80 
49.1% 

Initial Wt. (gm): 
Initial Saturation: 
Final Saturation: 

501.40 
72.8% 

101.2% 

psi= 140.7 cmH2O 
psf 

Tail: 60.0 

Hydraulic Method C 
Gradient Kem/sec 

20.7 
3.3E-08 

17.3 
3.2E-08 

17.0 
3.3E-08 

16.7 
3.3E-08 

3.3E-08 

~hnical Lab Manager 



Project: 

BRAUN~M 

INTERTEC 

BNDX-93-037A 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 Fox: 941-4151 

Engineers ond Scientists Serving 
the Built ond Natural Environments'' 

Date: 7/1/93 _;_,:__ _________ _ 

Boring: n/a Sample: P-3 --------- Depth: -'n/_a ______ _ 

Sample Description: CL-Lean clay, gray 

Initial 
512.30 Wt Specimen + Tare Wet: ___ _ 
407.30 Wt. Specimen + Tare Dry: ___ _ 

Wt. Tare: 
Moisture Content: 

Diameter: 
Initial Ht.: 
Final Ht., L: 
Sp. Gravity: 

2.82 in 
7.3 cm 
8.5 cm 

2.700 

0.00 
25.8% 

Area, A: 
Initial Dry Unit Wt.: 
Final Dry Unit Wt.: 

Final 
Wt Specimen + Tare Wet: 
Wt. Specimen + Tare Dry: 
Wt. Tare: 
Moisture Content: 

40.30 cm2 
83.9 pcf 
72.2 pcf 

Burette Area, a (cm2): 0.73 Differential pressure: 2.0 
Consolidation Pressure (psi): 5.0 Ove1 burden: 720.0 
Skempton's B coeficient: 1.0 
Operating Pressures (psi): Cell: 65.0 Head: 62.0 

Time (t) Hl H2 hi hf havg 
sec cm cm cm cm cm 

Initial 0 38.50 17.30 161.88 
Final 63600 33.90 21.70 152.88 157.4 

Result 
Initial 0 54.00 5.30 189.38 
Final 15600 52.70 6.70 186.68 188.0 

Result 
Initial 0 52.70 6.10 186.68 
Final 66660 47.10 11.80 175.98 181.3 

Result 
Initial 0 47.10 11.80 175.98 
Final 28860 44.80 14.20 171.28 173.6 

Result 

Average Permeability 

Assigned Permeability 

Remarks: The specific gravity was assumed for the purpose of saturation calculations. 
ASTM D 5084 (Method C: Falling Head, Rising Tailwater) 

767.70 
565.57 
160.80 
49.9% 

Initial Wt. (gm): 498.10 
Initial Saturation: 69.1% 
Final Saturation: 101.1% 

psi= 140.7 cm H2O ----
psf 

Tail: 60.0 

Hydraulic Method C 
Gradient Kem/sec 

18.5 
6.9E-08 

22.1 
7.lE-08 

21.3 
6.8E-08 

20.4 
7.2E-08 

7.0E-08 

r..,.,.,,.rhnir!II I nh Mnnn1>Pr 
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BRAUN'M 
INTERTEC 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439-01 OB 
612-941-5600 Fox: 941-4151 

Engineers and Scientists Serving 

Laboratory Compaction Characteristics of Soil (Proctor) the Built and Natural Environments-' 

Date: July 6, 1993 

Client: 
Roy F. Weston, Inc. 
One Weston Way 
West Chester, PA 19380-1499 

Field Data: 
5/10/93 Date Sampled 

Sampled By 
Classification 

St. Joe Contractors 
CL - Lean clay, brown 

Laboratory Data: 
ASTMD: 1557-91 
As Received Water Content: ·
Sieve Data, 9' on 3/4": 
Size of •oversize•: 

Maximum Dry Unit Weight, pcf 
Optimum Water Content, % 

98 " 

Project: BNDX-93-037A 

Description: 
Onalaska Landfill 
Onalaska, Wisconsin 

Test Number 
Location Sampled 

Procedure: A 
Prep. Method: Dry 
9' 3/4 ·-3/s ■: 

Percent Oversize: -

P-1 (Sample Bag 1) 
Onalaska Landfill, Wisconsin 

Date Tested: 6/18/93 
Rammer Type: Sector 
% 3/8· - #4: 
Spec. Gravity: 2.65 

Curve Values Corrected Values ASTM D 4718 
93.S f 
25.4 % 

' \ 

" 
96 

I" 
,. Zero Air Voi 

" ~ClJM 
94 ,, 

- S.G.=2.65 

(Assumed) 

"' 
92 

; 

" " ✓ 

' 
\. 

:✓ 

~ 

90 ' " 
" 

' 
88 ' 

?? ?4 ?.R 1? 

ds 



BRAUNSM 

INTERTEC 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Bax 39108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 fa~: 941-4151 

Engineers and Scientists Serving 

Laboratory Compaction Characteristics of Soil (Proctor) ,lie Bui/I ond Natural Environments· 

Date: July 6, 1993 

Client: 
Roy F. Weston, Inc. 
One Weston Way 
West Chester, PA 19380-1499 

Field Data: 
Date Sampled 
Sampled By 
Classification 

Laboratory Data: 

5/10/93 
St. Joe Contractors 
CL - Lean clay, brown 

ASTM D: 1557-91 
As Received Water Content: 
Sieve Data, % on 3/4•: 
Size of •Oversize•: 

Maximum Dry Unit Weight, pcf 
Optimum Water Content, % 

100 

98 

96 

Project: BNDX-93-037A 

Description: 
Onalaska Landfill 
Onalaska, Wisconsin 

Test Number 
Location Sampled 

Procedure: A 
Prep. Method: Dry 
% 3/4·-3/8•: 
Percent Oversize: --

P-2 (Sample Bag 2) 
Onalaska Landfill, Wisconsin 

Date Tested: 6/18/93 
Rammer Type: Sector 
% 3/8· - #4: 
Spec. Gravity: 2.6S 

Curve Values Corrected Values ASTM D 4718 
94.8 f 95 f 
25.4 % 

" 

" 

"' 

" 
Zero Air Voi ,, 
~Qirye 

, 
~ S.G.=2.6S 

(Assumed) 
,_ "' L, "' 

~ 

94 ., i ' ... ,. . 
" 

, 
I, , 

92 ' I' 

' 
I 

I 

90 
1Q ?1 ?Q 

ds 



BRAUNSM 

INTERTEC 

Braun lntertec Corporation 
6801 Washington Avenue South 
P.O. Box 39108 
Minneapolis, Minnesota 55439-0108 
612-941-5600 Fox: 941-4151 

Engineers and Scienlisls Serving 

Laboratory Compaction Characteristics of Soil (Proctor) lhe Bui/I and Nolurol Environmenls' 

Date: July 6, 1993 

Client: 
Roy F. Weston, Inc. 
One Weston Way 
West Chester, PA 19380-1499 

Field Data: 
5/10/93 
St. Joe Contractors 

Date Sampled 
Sampled By 
Classification CL - Lean clay, brown 

Laboratory Data: 
ASTM D: 1557-91 
As Received Water Content: 
Sieve Data, % on 3/4 •: 
Size of •Oversize•: 

Maximum Dry Unit Weight, pcf 
Optimum Water Content, % 

100 

98 

96 

94 

9 2 

' 

' 9 0 
,,, .. _. ,.. __ . ___ . ,,, ?O ??. 

I 

I 

?.4 

Project: BNDX-93-037A 

Description: 
Onalaska Landfill 
Onalaska, Wisconsin 

Test Number 
Location Sampled 

Procedure: A 
Prep. Method: Dry . 
% 314•-318·: 
Percent Oversize: -

P-3 (Sample Bag 3) 
Onalaska Landfill, Wisconsin 

Date Tested: 6/18/93 
Rammer Type: Sector 
% 3/8• - #4: -
Spec. Gravity: 2.65 

Curve Values Corrected Values ASTM D 4718 
95.1 f 95 f 
25.7 % 

" 
' " 

I' 

Zero Air Voi 

~~nine 

- S.G.=2.65 • 
'- (Assumed) r.. , ,. 

' , 
' 

\ 

.. 

' 
\ 

'\ 

' 
?Ii ?R 10 

ds 



,. -.... , 

GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
GRAVEL SAND FINES I 

MEDIUM FINE COARSE MEDIUM FINE SILT CLAY 
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UJ 
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PARTICLE DIAMETER, mm 

PROJECT: BNOX-93-037A GRAVEL o.o' CLASSIFICATION: BRAUD Geotechnical Testing Services 
Onalaska Municipal Landfill Site SAJID o.,' CL LEAN CLAY,brown 
Onalaska, IJI SILT 18.1 \ 

ENGINEERING TESTING CLAY 81.5 \ D60• Cu• SAMPLE: 1 D30• 
Dl0• Cc• 



··•: ..... • GRAIN SIZE - HYDROMETER ANALYSIS CURVE 
GRAVEL I SAND FINES 

MEDIUM FINE I COARSE MEDIUM FINE SILT CLAY 
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PARTICLE DIAMETER, mm 

PROJECT: rRAun BNDX-93-037A GRAVEL o.o' CLASSIFICATION: Geotechnical Testing Services 
Onalaska Municipal Landfill Site SAIID 0.7, CL LEAN CLAY,brown 
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1. Placing Type II 
geotextile over 
initial grade. 

GlE65614.CM.T1 Photo page 1-3 7/18/94 lml 

3. Placing working surface material over Type II geotextile. 

2. Placing working 
surface material over 
ype II Qeotextile. 



GLE65614.CM.T1 Photo page 4-5 7/18/94 lml 

4. Placing working surface material over Type II geotextile. 

5. Placing geotextile and working surface. 
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6. Working surface placed. 

,---
) 

GLE65614.CM.T1 Photo page 6 7/18,194 Im 



T 
GLE65614.CM.T1 Photo page 7-8 7/18/94 lml 

~ 
7. Rotavator breaking clay clods. 
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8. Sheeps foot roller compacting clay layer. 



GLE65614.CM.T1 Photo page 9-10 7/18/94 lml 

9. Cat IDSC dozer working clay layer. 

10. Clay being placed over the working surface. 



GLE65614.CM.T1 Photo page 11 7/18/94 lml 

11. Clay layer final grade (after placement) 



GLE65614.CM.T1 Photo page 12 7/18/94 Im 

i7/J1 

12. Sand drainage layer - placement almost complete. 
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13. Coversoil and Type I geotextile placed over sand drainage layer. 

GLE65614.CM.T1 Photo page 13 7/18/94 lml 



GLE65614.CM.T1 Photo page 14 7/18/94 Im 

14. Gas collection trench and Type I geotextile being placed. 



15. Cover soil __ placed over Type I geotextile. 
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16. Final grade for topsoil layer. 

GLE65614.CM.T1 Photo page 16 7/18/94 1ml 



GLE65614.CM.T1 Photo page 17-18 7/18/94 lml 

17. Seeding and mulching the cap. 

18. Seeding and mulching the cap. 



GLE65614.CM.T1 Photo page 19 7/18/94 Im 

19. Cap after seeding and mulching. 



GLE65614.CM.T1 Photo page 20-21 7/18/94 lml 
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20. Construction of landfill gas interceptor trench. 

21. Construction of landfill gas interceptor trench. 
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GENERAL SITE PLAN 

I, 

,. 

B 

C 

D 
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' 
TABLE 1 

MONITORING WELL ABANDONMENT, EXTENSION, AND FWSH MOUNT SCHEDULE 

MONITORING COORDS. 
APPROX. TOP OF ROUGH FINAL APPROX. EXISTING 

WELL TOTAL GRND.ELEV WELL GRADE GRADE ACTION 
NUMBER 

NORTHING 
DEPTH IFTI AT WELL CASING ELEV. AT ELEV. AT 

EASTING ELEV. IFTI WELL IFTI WELL IFTI 

B-1 16646.3 35 660.1 662.9 660.1 NA A 
479S7.3 

B-2 16240.2 
54 664.7 666.6 665.0 NA A 4768S.4 

B-3 1S8S9.S 30 659.4 660.6 659.4 NA A 
47722.1 

B-45 16171.6 
22 654.8 656.2 654.5 NA A 

47399.9 

B-40 16169.9 
52 654.6 656.2 654.5 NA A 47402.6 

B-5 16731.4 
23 659.9 661.9 659.9 NA A 47709.9 

MW-25 16332.9 28 661.8 663.8 664.0 669.5 EXT 
4772S.4 

MW-2M 16331.3 78 662.3 664.3 663.5 670.0 EXT 47713.9 

MW-20 16329.8 134 662.2 664.4 663.0 670.7 EXT 47700.6 

MW-35 16074,S 18 653.4 655.9 653.4 NA A 47468.1 

MW-3M 16086.3 80 653.2 654.9 653.2 NA A 41461.0 

MW-3) 16098,f 140 653.5 655.7 653.5 NA A 41454.S 

MW-5 16244,f 
22 655.8 658.9 655.8 655.0 FMC 47380.f 

MW-14 16324.0 16 654.4 656.2 654.4 654.4 FMC 41140.0 

NOTES: 

1. GROUNDWATER MONITORING. WELLS DESIGNATED FOR ABANDONMENT SHALL BE 
ABANDONED PER THE REQUIREMENTS OF NR141, 

2. GROUNDWATER MONITORING WELLS t,7,AND 12 REQUIRE NO ACTION. 

3. SEE ffi FOR MONITORING WELL EXTENSION CONSTRUCTION, 

OQ 4. SEE ~ FOR FLUSH MOUNT COVER CONSTRUCTION. 
"t.E...l 

0 
a 

0 

II 
S. THE HUBLEY WATER SUPPLY WELL IS ADJACENT TO MW 14. CARE SHALL BE 

TAKEN DURING INSTALLATION OF THE FWSH MOUNT COIER AT MWl4 
TO PREVENT DAMAGE TO THIS WELL. 

6. REMOVE AND DISPOSE OF ALL DEBRIS ONSITE AS DIRECTED BY THE CONTRACTOR. 

TABLE 2 

DRUM DISPOSAL SCHEOOLE 

FIELD MARKINGS OOANTITY 

"DRILL CUTTINGS" 10 

"DISPOSABLE CLOTHING" 4 

"DISPOSABLE CLOTHING 2 AND REFUSE" 

"TEST PIT REFUSE" 3 

"DECON PAD WATER" 2 

"LAB GLASSWARE" 1 

LANDFILL CAP· REMEDIAL ACTION 

r. DRUM CONTENTS SHALL 
BE EMPTIED ON SITE AND 
DISPOSED OF BENEATH THE 
LANDFILL CAP GRADING LAYER, 

2, EMPTIED DRUMS SHALL BE 
CRUSHED FLAT AND DISPOSED 
OF BENEATH THE LANDFILL 
CAP GRADING LAYER, 

SH:ET 4 

D---■r ONALASKA MUNICIPAL LANDFILL SITE 
t:'~°'f. :.r ONALASKA TOWNSHIP. WISCONSIN 

DEMOLITION PLAN 
0 02-c-05 

MONITORING WELL ACTION SCHEDULE DATE JUNE 1!112 
, DRUM DISPOSAL SCHEDULE PROJ ----Y. NO. OLO&ll.l.C 

A 

8 

C 

0 
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NO. DATE 
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RIUII OP DOCUMINTS 
THIS -• NG Tl£ IJEAS NG DESIGNS INCOII
IVIA11iD IEREIN. Al NI - Ill' l'RIIFEII
SEIIVICE, II 11£ -RTT OF IHlil HU NG IS NOT 'R) 
IE l.l!ED, N MaE Ill N PART, RII Nff OTHER l'IID.ECT 
Wl1H0UT Tl£ IIRITTBI MITIIDRIZATIDN llf 1H1i1 HU, 

OIHIII HU. 

D r 
FNDTIIIEN:111111 
THIS 9&T, AD.IIST ___ Y, 

LANDFILL CAP REMEDIAL ACTION 

ONALASKA MUNICIPAL LANDFILL SITE 
ONALASKA TOWNSHIP, WISCONSIN 

P.I. STA llt08.63 
N 1S874.88 
E 47738.61 
PC STA 10•55.28 
PT STA ll•S0.1S 
DEL S4°21'35• 
R 100.00 
L 94.88' 
T S1,35' 

91.36' 

2: 

ROUGH GRADING PLAN 

··STATION C/L ELEV 

l 

' 
-.. 

10t00 659.80 
11•00 658.111 
12~ 656.19 
13~ 655,62 
14~ 655.42 
1S~ 655.22 
16t00 65S.02 
16•17 65S.10 

CURVE 2 
P.I, STA 13•73.81 
N 1S9111.89 
E47"89.96 
PC STA 12•S1.19 
PT STA 14•83.66 
DEL 44•23•53• 
R 300,0 
L 232.47 
T 122.42 
LC 226.70 

9-EET 5 

ND 02-C-06 
DATE JUNE 1992 
PRDJ 
NO. OLOlililill!.U: 

A 

e 

C 

0 
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LANDFILL CAP REMEDIAL ACTION 

ONALASKA MUNICIPAL LANDFILL SITE 
ONALASKA TOWNSHIP, WISCONSIN 

\I 

/ 

FINAL GRADING PLAN 

A 

\ 

'· 

a 

C: 

-t 

0 
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REVISION BY N'IID 

I 

OIHII HU. · 

SAND DRAINAGE LAYER PIPING 
LANDFILL GAS PIPING 

9EET 7 

02-C-OB 
DA TE JUNE 1992 

!:eJ QLCHIIIIU.C 

A 

B 

C: 

D 
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/ ~ APPROXIMATE LANDFILL LIMITS AS 
/ DETERMINED BY GEOPHYSICAL SURVEY 

/ 

BMIS-IIOION 
DRIii-. DRAWIG, 

D---■r FNDTmEN:IION 
1lOS SHEET. -T 
11:o'US ---Y. 

I 

" 

i.;__ 

(l 
.J_ 
:~~-....... ....-".'. 

APP,toXIMATE TOPSOIi.. 1-N~WG 

( 
I • ""v' ,....,,_ '-I , ' 

; '-L PROPERTY LINE l'i----°'\ 
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STRUCTbo \ 
A INSIDE FENCE ~ 
DANO SEfDED 

¢ 

X*-!!!!!!E!!E-Z-iiiiiiir 

ID IC111 IIIO 

SCAlE 1"•100' 

!KET 8 
LANDFILL CAP REMEDIAL ACTION 

ONALASKA MUNICIPAL LANDFILL SITE 
ONALASKA TOWNSHIP, WISCONSIN 

RESTORATION PLAN NO. 02-C-13 
DATE JUNE 1992 
PROJ 
NO. OL01i!BR.I.C 

.. 

a 

C 

D 



22-Al>r-111112 CXi! c Oll.dgn 
1 2 

--- VEGETATION AS SPECIFIED 

FINAL GRADING LIMITS 

2'-0" 

6
., ~~'6-_ ~~.PT.:t~f:r.r~i"'d~=-:~-!::f.:#.~~f,_~:f-t'J~'t:t,f:r';:;:f't;,j-:f:;:tr-1i- TYPE II GEOTEJCTII.E 

I ~:-9"°<f_:9"°<f·:~"~:-~!~f~~tf~~~f9•0•~:9.a·o.··,;.o·o:-~"~:-~!~f~~~f~~'l:f·~"~--P._ ·o_:,;~ 
VARIES .o·.~: :p·.!t :p·_!t =~-~- :o·.~- :.o·.-~.:.o·.?R~~-f:A_!E~-~t =~-~.:o·.~-=.o· .. ~.:.o· .. ~- :1·.!z. :p·_...,·r-- ROUGH GRADING LIMITS 

· _-.;,a:0_-.;,0:0:0,0:o:ci,0:6:ci,D:o:ci,0:6:o"0:6 ·.;,a:o:ci,O:o:ci,O: _-.;,o:6:ci~O: · _-.;,o:6:o,O:o:o,a: :o, 
-1111=1111=1111 1111 1111 1111 1111 1111 1111 1111 1111§1111 1111 1111 1111 lL 
iTii iTii iTii 1111 1111 1111 1111 1111 1111 1111 11113111 1111 1111 11113111= 

TYPICAL CAP CROSS SECTION DETAIL Cf\ 
NTS 16 

EXISTING CAP AND LANDFILL 
UNDERLAIN BY WASTE AND/OR REFUSE. 

i.hih. 
l-1-i.-ilJ- .,,,,,.,.,,:,,,._...._ FINAL GRADING LIMITS 

TYPE I GEOTEJCTILE ~::·::'.:;. 
·=-=· ·;-:-·:;-:·;"'-'·. ':;;--:-;-,.::..:;..: 

TYPE II GEOTEXTII.E 

t~f!~q;q~if~ 
WORKING SURFACE -~~~ 

iTii~111 1-111=,-1-IITT = = 11= 
1111 

TYPICAL PERIMETER CAP CROSS SECTION DETAIL (2\ 
NTS 

'"' xx xx 

.,'I 
"/:. 

I 

FINAL GRADING LIMITS 

··: ·Pr">-.......,.. ::c:::=~v TYPE I GEOTEJCT/1.E 

l ~n~~~~~ 

. ·.·('::::"""~.f...:L~.--,-__,,.._,_ -t~F'1i~~~~~ll{lxx L.Uxx.......,r-:r--

:fJZJ~~I""" COARSE AGGREGATE, 6" MIN. 
ON TOP AND SIDES 

6" CORRUGATED AND 
PERFORATED HOPE PIPE, 
SEE SHEET 7 FOR LAYQJT 

,.,.._.....,...- TYPE I GEOTEJCT/1.E 

""---------------~-:;.,____~:~., --'"::;:,",~J. . .. : :-•./: ·: 

__ 1111 1111 1111 1111 ----- OUTLET PIPE -~ ~rJ:i~C:kORDETAIL 
1111 1111 1111 1111 1111 MIN. 0,2' SLOPE _l/ 

1111 1111 ----
1111 1111 

TYPE II GEOTEJCTII.E PERIMETER DRAIN DETAIL (3"\ 
NTS 7,16 

NOTE: 

1. ALL GEOTEJCTII.ES SHALL CJIERLAP A MINIMUM OF 2'. 

2. SEE TABLE 2 OF SHEET 10 FOR PERIMETER 
DRAIN PIPE NODE ELEVATIONS. SLOPE 
PERIMETER DRAIN PIPE UNIFORMLY BETWEEN NODES. 

2'-0" TYP 

STRIP DRAIN CORE 
GEOTEJCTII.E WRAP 

IIMIS--ON 
ORIO- IIIAWIG, o--•,. 
•IIDT- -ON 
lHISHET,_ ----Y. 

NTS 

r-o" MIN 2'-0" TYP 

LANDFILL CAP REMEDIAL ACTION 

ONALASKA MUNICIPAL LANDFILL SITE 
ONALASKA TOWNSHIP, WISCONSIN 

7 

STRIP DRAIN CORE 

----- TYPE II GEOTEJCTII.E 

TYPICAL CAP SECTION DETAILS 
PERIMETER DRAIN DETAIL 

STRIP DRAIN DETAILS 

A 

a 

C 

D 
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RODENT SHIELD 

14" 

1.. ffi 
l 

114 VERTICAL SAR 

7" DIA, HOLE FOR 
DRAIN PIPE 

C/L HOLE FOR 
DRAIN PIPE 

I 

I-- 8"---I 

■I 
-------------------------- 3~ 114 HORIZONr AL SAR * APPROXIMATE DIMENSION 

SCREEN MUST SNUGLY FIT 
IN THE ENDWALL AS SHOWN. 

NO. 4 HOR/ZONrAL BAR 

PLAN VIEW 

-----7~" ctEAR 

NO. 4 HORIZONTAL BAR 

44• 

CONCRETE APRON ENDW ALL FOR UNDERDRAIN 

SECTION Ou 
NTS 

1111 1111 1111 

UNDERDRAIN PIPE 

INSTALLATION DETAIL {T\ 
NTS 7 

NOTES: 

I. CCJNCRffE SHALL HAVE A DESIGN STRENGTH OF 3/JOO PSI 
AT 28 DAYS. INSIJLATION BOARDS SHALL HAVE AN INSIJLATION 
VALUE OF NOT LESS THAN 7, 

2. ALTERNATIVE DESIGNS WHICH PROIIDE EOOIVAI..ENT CAPACITY 
AND STRENGTH MAY BE USED WHEN APPROIED 8't' CONTRACTOR, 
ENDWALL MAY BE EITHER PRECAST OR CAST IN PLACE CONCRETE, 

ENDWALL 

3. THE PERIMETER DRAIN PIPE SHALL BE FULLY INSERTED AND SEALED INTO 
THE ENDWALL WITH CEMENT MORrAR PRIOR TO BACKFILLING 
AROOND THE STRUCTURE, 

4, THE RODENT SHIELD SHALL BE GALVEN/ZED MESH OR EOOIVALENT 
WITH 1/3 INCH SQJARE NOMINAL OPENINGS. 
SECURELY FASTEN MESH TO ENCJNALL AS APPROIED 8't' CONTRACTOR, 

DSQN MW PADDOCK 

,--
3• 

_j_ 

END VIEW 

42" 

114 HORIZONr AL SAR 

114 VERTICAL SAR 

1---10"--t 

nr 
BAR STEEL 

REINFORCEMENT DETAILS (2\ 
NTS 

TABLE 1 

ENDWALL PIPE NODES 

NODE N E ELEV 

EW1 

EW2 

EW3 

EW4 

EWS 

EW6 

EW7 
EW8 

EW9 

IMIIOtlillCIION 
ORIO-. IIRAWIIG. 0---·" • NOT CINE ICH ON 
THISHET,NMl/lf ----Y. 

16684 47SSO 860.0 
18463 47423 6S8.2 

78429 47240 6SS.O 

76084 47488 8SS.o 

7S977 47S88 8Ss.o 

1S871 478~7 667.0 
18054 4798S 6S7.0 

18248 47999 648.0 

18473 47992 649.S 

NODE 

POI 
P02 

PD3 

P04 

PDS 

PD& 

PDT 

PDB 
P09 
POIO 

POii 

PD12 

PD13 

P014 
POIS 

POIS 
PD11 

PD18 

LANDFILL CAP REMEDIAL ACTION 

ONALASKA MUNICIPAL LANDFILL SITE 
ONALASKA TOWNSHIP, WISCONSIN 

TABLE 2 
SAND DRAINAGE LAYER PIPE NODES 

NODE N E NODE N E 

DPI 76S67 476S8 DPl9 16404 47S28 

DP2 76S16 47637 OP20 16304 47S02 

DP3 16S02 47S80 OP2I 76779 47S67 

DP4 76402 47603 OP22 16070 47672 

• DPS 16283 47S77 DP23 76020 47709 

VP8 76202 47638 OP24 16147 47910 

DP7 16111 47681 DP2S 76272 47832 

DP8 16038 477S8 OP26 76298 47802 
C)P9 1S930 47790 OP27 16399 47782 
DPIO 76103 478S0 DP28 18498 47806 

DP11 16171 47774 DP29 16S68 4772S 

DPl2 76274 47727 PD30 16212 47917 

DPl3 76399 47707 DP31 16296 47977 

DP14 16S00 47731 OP32 16297 47877 

OP1S 16S31 47687 DP33 76398 47846 

DP16 166S1 476S9 OP34 16497 47881 
DPl7 76S70 47S89 DP35 16579 47809 
DPl8 76504 47506 DP36 166S0 47786 

NOTE: 

1, PROIIDE Ji."~ (TYPI OF SANO DRAINAGE LAYER 
MATERIAL FOR BEDDING BENEATH THE SAND 
DRAINAGE LAYER PIPING. 

TABLE 3 

PERIMETER DRAIN PIPE NODES 

N E ELEV NODE N 

1687S 47680 6S9.7 PD19 1594S 
1684S 47S7S 660.5 P020 15995 

16S95 47S32 687.0 PD21 16045 
16545 47S00 660.5 P022 16095 

18495 47487 859,5 P023 18145 

16445 47447 659,S P024 16795 
18395 47442 BSD.a P025 18245 
78345 47447 858,S P028 78295 
78295 47452 858,0 P027 18345 

78245 47457 857.0 P028 18395 
18195 47477 8S1,S P029 18445 
16145 47488 8S6.0 PD30 18495 
18095 47507 &55.5 PD31 18545 
18045 47547 858,S PD32 18595 
15995 47802 858.0 PD33 16845 

1S945 47890 858.S PD34 1689S 

15895 47877 882.8 PD3S 18895 
15895 47912 883.9 PD38 -

APRON ENDWALL DETAIL 
PIPE NODE DETAILS 

E 

47938 

47950 

47959 

47990 
47992 

47980 
47978 

47972 

47966 
4198S 

47960 

47958 
47947 

47893 
47848 
47798 

4772S 

-

ELEV 

663.2 
661.0 
658.5 
654.0 

650,5 

649.5 

648.5 

649.0 

649.S 

849.8 

850.3 
651.0 

653.0 

656.0 
857.S 

658,5 

858,5 

-

SHEET 10 

~ 02-c-12 
DA TE JUNE 1992 
PROJ 
NO. CiLOfli&l2.LC 

A 

8 

C 

D 
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PROTECTIVE LOOKING HINGED COVER, 

l'L---- NEW 2" ID. SfAINLESS 
SfEEL RISER 

TYPE I GEOTEXTILE, TYP 

MATE NEW PROTECTIVE CASING 
TO EXISflNG, FIELD VERIFY DIMENSIONS 

MATE EXISflNG THREADS TO NEW 
2" 1,0. STAINLESS STEEL RISER 

~ l' /CIJT EXISTING CASING 
I ~WSH PRIOR TO WELDING 

TYPE II GEOTEXTILE 

---- EXISTING 2" l,D. STAINLESS 
STEEL WELL CASING 

EXISTING 6" DIA PROTECTIVE STEEL 
CASING, FIELD VERIFY DIMENSIONS 

EXISTING GRADE 

:= 1111 1111 IIIIWJ 1111 1111 
-: 1111 1111 =1111 1111 
. . lliJ 

EXISTING BENTON/TE 
CEMENT GROUT 

GROUNDWATER MONITORING 
WELL EXTENSION DETAIL {T\ 

NTS 4 

NOTE: 

I, THE PROTECTIVE LOCKING HINGED 
CCNER SHALL BE PAINTED SAFETY YELLCNI 
AS SPECIFIED, 

"GROUNc:JHATER MONITORING WELL" FLUSH MOUNT COVER 
6" DIA. MIN,. (ROBCO OR 
AS APPROVED B'I 
CONTRACTOR} 

(WORDING ON FLUSH 

MOOHr COVER/~ 
r·-011 

p 

(; ~ 
CAP 

CIJT EXISTING SfEEL CASING FLUSH r-o• 
BELON FINAL GRADE (MINIMUM) 

EXISTING 2" I.D. STAINLESS 
STEEL WELL CASING, OJT CASING 
FWSH FOR INSTALLATION OF FLUSH 
MOJNT COVER 

; '- CONCRETE SEAL, EXCAVATE AROJND 
EXISTING CASING AS REOUIRED FOR 
INSTALLATION AS SHCJNN 

GROUNDWATER MONITORING WELL 
FLUSH MOUNT COVER DETAIL (2:\ 

NTS 4 

NOTE: 
I. THE CONCRETE SEAL SHALL BE INSTALLED AROJND THE 

FWSH MOUNT COVER AND SHAU. NOT BE PLACED BETWEEN THE 
FWSH MOUNT COVER AND THE WELL CASING, 

TABLE 1 
LANDFILL GAS MONITORING WELL DETAILS 

IANDFIIL -™INC/I roTAI. ICllffNED BEHTC/NITE SEAi. aAS WONIT'ORINC: EASr/NC/1- DEPrHt.•ri 
IENC/lrH '"' 

IENarHIFrl WEIL 

LGI 
N 16797 15.0 8.0 2.0 
E 47672 

LG2 N 16696 15.0 8.0 2.0 E 41497 

LG3 
N 16558 14,5 8.0 1.5 
E 41415 

LG4 N 16254 8.5 2.0 1.5 
E 41369 

l"rl'E 0,: PIIOT'EC· 
TNECOl'EII 

FMC 

FMC 

FMC 

EXT 

-·----
LGS 

N 15903 8.5 2.0 1,5 EXT E 47576 

LG& 
N 15961 15.0 8.0 2.0 EXT E 48001 

LG7 N 165S6 8.5 2.0 1.5 EXT 
E 48019 

I 

MOW STRIP 
GRAVEL 

• 

WEED 
BARRIER 

NTS 

STEEL 
EDGING 11<1---- CONCRETE SURFACE 

SEAL 

~" l,D, PVC 
WELL CASING 

NTONITE SEAL 

,ZS" MIN. l,D. HOLLOW STEM 
GER SORE HOLE 

FILTER PACK 

LANDFILL GAS MONITORING 
WELL DETAIL CD 

NOTES: 

I, LANDFILL GAS MONITORING WELL DEPTHS AND 
INSTALLATION DETAILS SHCNIN ARE APPROXIMATE 
AND/OR ESTIMATED, ACTUAL DEPTHS AND FINAL 
INS1"ALLATION DETAILS WILL BE DETERMINED IN 
THE FIELD BY THE CONTRACTOR. 

2, WELL SCREEN OPENINGS SHALL BE FACTORY SLOTTED 

SIJNJ 

0,08 INCH WIDTH AND CONTINUOUS. PROVIDE 2 SQUARE INCHES 
OF INTAKE AREA PER FOOT OF WELL SCREEN MINIMUM. 

3. THE PROTECTIVE LOCKING HINGED COVER 
SHALL BE PAINTED SAFETY YELLOW AS SPECIFIED, 

4, FLUSH MOUNT COVERS FOR LANDFILL GAS 
MONITORING WELLS LGI, LGZ, AND LG3 SHALL 
CONFORM TO DETAILS~ AND ~ 

12 
WIT/I A 5" DIA. MIN; COVCR N-JD A MIN. COVER 
EMB'EDMENT DEPTH OF 12", PLACE PIPE SLEEVE 
BETWEEN WELL CASING AND CONCRETE. 
CONCRETE SURFACE SEAL TO A DEPTH OF :1-0". 
"GAS MONITORING WELL" WORDING ON FLUSH 
MOIJNT COVER, 

5. 4-~"DIA HOLES SHALL BE LOCATED 
AND, FIELD DRILLED BY THE SUBCONTRACTOR ON 
LANDFILL GAS MONITORING WELL EXTENSION 
COVERS, SEE ~ 

SHEET 11 
IIMIIONilJCHCIN 
ORG1-. DRAWDIQ, 

LANDFILL CAP REMEDIAL ACTION 

IF~•,•----:. ONALASKA MUNICIPAL LANDFILL SITE 
TH1S 11£ET, A1WST ONALASKA TOWNSHIP, WISCONSIN 

WELL DETAILS 
2~ 02-C-10 
DATE JUNE 1992 
PRDJ Sl:ALES M:allllll--T, ND. OLOli!llll!.LC 

A 

I 

C 

D 



z .. 

WEED BARRIER 

TYPE I GEOTEXTILE 

TYPE/I GEOTEXTILE 

~ 
! 

EXISTING GRADE • 
VARIES IZ 

i ;z 
::,. l:: 

flJ 

3 

3'-0" 
TYP MATCHLINE SEE ~ 

TOPSOIL 

-Ifft NOTES: 

. ---l.'l:=1:1.·--1.'1::1 :1·--1::1::1 :1·- 1. EXCAVATION SLOPE GEOMETRY IS THE 
1 1 1 SUBCONTRACTORS RESPONSIBILITY, 

IDENTIFICATION 
TAPE, TERRA 11" 

~ OQJRSE 

2, COLLECTOR TRENCHES SHALL BE EXCAVATED 
TO A DEPTH OF 4'-0" BELOW EXISTING GRADE 
OR r-o• INTO VISIBLE REFUSE AS DIRECTED 
BY THE CONTRl'CTOR, WHICHEVER IS SHALLOWER. 

3. GEOTEXTILES SHALL BE EXTENDED A MINIMUM 
OF 11" UP THE PVC GAS VENT PIPE AS SHOWN. 

~.i ;_,o,_.? AGGREGATE 

I 2'.:0" , ~ EXCAVATION SLOPE, 
" MIN SEE NOTE I 

NOOE 

POINT 

CTI* 

CT2• 

CT3• 

CT4* 

CT5 * 

CTII• 

CT7• 

ere* 

CT9 * 
CTI0• 

CTII * 
CTl2• 

CTl3• 

TABLE I 

COLLECTOR TRENCH ANO 
VENT LOCATIONS 

COORDINATES ELEVATIONS 

N E GAS VENT 
PIPE /NV, 

111584,7 47794.1 1158.8 

18448.1 47794.8 1159.5 

182911.2 47795.S 859.5 

18153.3 47888.S 859.5 

18594.2 47844.0 11111.5 

111419.2 47858.4 888.5 

111254.5 47852.9 1188.5 

111129,5 47742.1 111111.5 

15975.4 47852.8 8118.5 

1115112.9 47S52,4 8110.5 

111423.1 47548.4 1182.3 

111240.1 47552.4 8112.0 

111134.1 47837.5 11112.8 

I 

LESLIE LOCKE VERSA CAP 5070G 
OR EOUAL 

8" DIA. SCH 40 
PVC PIPE 

11" x 8" x 2" MOLDED PVC 
REDUCING TEE 

2" xii" PVC REDUCER BUSHING 

'- Ji" PVC THREADED PLUG 

r MATCH LINE, SEE (A\ (B\ 

PVC GAS VENT DETAIL CD 
NTS 

NOTE: 

1. ALL PVC JOINTS SHALL 
BE SOI.VENT WELDED 
EXCEPT PLUG 

LANDFILL GAS COLLECTOR TRENCH SECTION /A\ CT14• 18035.1 47728.5 881.8 
1

6" CORRUGATED AND 
PERFORATED HDPE PIPE 

2'-0" MIN 

1\1 
lu 

~ 

NTS 

STEEL EDGING 

:i•:t+{1·(H 
TYPE I l 
GEOTEXTILE · 1 • 

·:_;,.; .. :- ::.:\--~ 

"////' / y 
TYPE II 1/~ER 

S'-0" 
TYP, 

WEED BARRIER 

7, 17-22 

* INDICATES PVC GAS VENT LOCATION 

TABLE 2 

INTERCEPTOR TRENCH ANO 
VENT LOCATIONS 

NOOE COORDINATES ELEVATIONS 

POINT N E GAS VENT 
PIPE /NV, 

NOTES: 

I, ALL PVC JOINTS SHALL BE SOLVENT WELDED, 
2, SEE TABLE 1 AND 2 FOR PVC LANDFILL 

GAS VENT INVERT ELEVATIONS. 

PVC GAS VENT CONNECTION DETAIL (2\ 
NTS 

"INTERCEPTOR TRENCH TIE" 
WORDING ON FWSH MOUNT co.tE,q 

GEOTEXTI _, / / EXISTING GRADE 
VARIES /Tl* 111690.2 47723.3 854.0 

~1113111 
1111 1111 

TYPE I 
GEOTEXTILE 

2'-0" 
MIN 

1, EXCAVATION SLOPE GEOMETRY IS THE 
SUBCONTRACTORS RESPONSIBILITY, 

2, EXCAVATE THE LANDFILL GAS INTERCEPTOR 
TRENCH TO A MAX/MUM DEPTH OF 1S'-0" BELOW 
EXISTING GRADE OR TO ELEVATION 84S.0, 
WHICHEVER IS SHALLOWER, TRENCH EXCAVATION 
SHALL BE TERMINATED IF GROUNCJNATER IS 
ENCOUNTERED, 

3. PROIIDE r-o" MIN OF COMPACTED TRENCH CLAY 
FOR THE FULL WIDTH OF THE EXCAVATED 
LANDFILL GAS INTERCEPTOR TRENCH. 

4. GEOTEXTILES SHALL BE EXTENDED A MINIMUM 
OF 11" UP THE PVC GAS VENT PIPE AS SHOWN. 

S. COARSE AGGREGATE SHALL BE A MINIMUM 
WIDTH OF 2' FOR THE ENTIRE TRENCH DEPTH, 

IT2 

IT3• 

IT4 

ITS• 

ITII 

ITT• 

IT8 

ITS* 

/TIO 

/TII* 

ITl2 

ITl3* 

ITl4 

111840.7 

18S48.0 

11139S,1 

111245.7 

18097.7 

1S998.0 

1S950,0 

1S901,S 

18047,1 

18194.S 

18344,9 

1849S.8 

111842,7 

47S77.9 8S8.0 

47S08.3 858.S 

47450.4 85S.S 

47481.7 853.S 

47S12.2 852.0 

47804.0 852.S 

47891.4 853.0 

47907.S 859.0 

47955,7 853.S 

4797S,4 8411.5 

479110,9 1148.5 

47950.7 848.0 

47842.7 8S3.S 

r=--- THREADED PLUG/ 
EXPANDABLE WELL SEAL 

r----iiffr--:----=,di¼-ir-"""=-1~li--:-1iii:---- 8" THREADED CAP 

~ie---- CONCRETE SEAL 

-UW,1--~-t:r--- 8" O/A SCH 40 PVC PIPE 

~---- PIPE SLEEVE 8" O/A 

~ .,_ 
MATCH LINE, SEE ~ ----- - - =L 

1, INSTALL FLUSH MWNT TIES AT INTER
CEPTOR TRENCH NODES IT2, IT4, ITII, 
/T8, /TIO, /Tl2, AND ITl4, 

2, PLACE CONCRETE SEAL TO A DEPTH OF 
3'-0", PLN;E PIPE SLEEVE BETWEEN 
THE 6" DIA. PVC PIPE ANO THE 
CONCRETE SEAL. 

LANDFILL GAS INTERCEPTOR TRENCH SECTION * IND/CATES PVC GAS VENT LOCATION, 

INST ALL ~ AT OTHER LOCATIONS. INTERCEPTOR TRENCH FLUSH TIE IN 13'\ NTS 
NTS 

•t::::~lll"'lll lffll'!l!r"'r-'T-r-------------,-,-•• Rii1iiujj1ii1rioii,i'ioiioiic:iuliiMii1iNMTTl8l·•--lllll"-----------■-■-■,-----------------rs ... KE:~T~:J.12~:■:1 
~=:'IN.':':~=•~:_ :'IQ=-.---:"~ LANDFILL CAP REMEDIAL ACTION LANDFILL GAS VENT DETAIL 

0 
m-c-11 

r:t~7~C'i~!:i~~T ~~~=-er o~~~~~AM~~l~~p~:~~ii~TE LANDFILL GAS TRENCH DETAILS :~ JUNE 1992 
l;;;:;;;-::--=-:::=:-:--,_NO_. l-,D~A~TE+-------=RE=-v-:::,s::-::,ON::-:-------t-:::,v:-1":APIID~ OQCIIII HU. -.El ---Y. ND. Ql.0flBl!.LC 
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TI 

I 
r 
' ' 

I"" X I !i• MIN, WOOO POSrS, 
LEfilGTH 4'-0" MIN,. ~-o• MIN. DEPTH IN GROUND 

BACKFILL AND COMPACT TRENCH 
WITH EXCAVATED SOIL 

SEE NOTE I -----

GEOTEXTILE FABRIC WITH 
SUPPORT COMPONENTS ----

SILT FENCE Cf\ 
NTS S 

NOTES: 

I. EXCAVATE A TRENCH A MINIMUM OF 4" WIDE AND 6" DEEP 
TO BURY AND ANCHOR THE FABRIC, FOLD MATERIAL TO FIT 

z 

THE TRENCH AND BACKFILL AND COMPACT WITH EXCAVATED SOIL. 

2, GEOTEXTILE FABRIC SHALL BE REINFORCED WITH AN 
INDUSTRIAL POLYPROPYLENE NETTING WITH A MAXIMUM 
MESH SPACING OF ¾", A HEAVY NYLON TOP SUPPORT CORD OR 
EOUIVALENT IS REOUIREO. 

TIEBACK BETWEEN FENCE 

POSr AND ANCHOR ----.. 

ANCHOR STAKE 
MIN, 18" LONG II 

II 
u 

SILT FENCE 

FLOW DIRECTION 

SILT FENCE TIE BACK DETAIL 
NTS IWHEN REOUIRED E1'f CONTRACTOR/ 

.. 

(2:\ 

e-----+-SUPPORT 
NETTING 

--- GEOTEXTILE FABRIC 
REINFORCED WITH 
SUPPORT NETTING 
SEE NOTE 2 

GEOTEXTILE FABRIC 

SEE NOTE I 

EXCESS FABRIC 

TRENCH DETAIL 
NTS 

d\ 

EXISTING GRAVEL AND 
BITUMINOUS SURFACE. 

4 

MATCH EXISTING WIDTH 

6" MIN, BASE COURSE 

§Ill §HI sin §Ill §Ill' ' ,, - ' ,, '§Ill §Ill 3111 1§1111 

MATCH EXISTING DITCH 1~' ..,,,-----
SPORTSMANS CLUB RD. ; 

IMPROVED TYPICAL SECTION;Gf\ 
NTS 3 

',' 

SITE ACCESS ROAD TYPICAL SECTION (5\ 
NTS S,16,17 ,IS 

BACKFILL 111;;; 
ABOVE THE m 
PIPE ZONE ---

f;.rdft11I'G AS 
PIPE OUT 
DIAMETER ----cp 

PIPE BASE, 
SELECT 
MATERIAL 

- II 
Ill: 

DE~TH.OF, 
COVER ', 

} PIPE ZONE~ SELECT BACKFILL 
MATERIAL 1 

----:l.___ TRENCH --r STABILIZATION 
WHERE REQD 

CULVERT DETAIL (6'\ 
NTS S 

NOTES: 

I, 6" MIN, OF NATIVE SOIL SHALL BE STRIPPED 
UNDER THE SITE ACCESS ROAD ROJTE 
PRIOR TO BASE COURSE PL4CEMENT, 

• 

I 
,I 

NOTES: 

I. MAINTAIN EXISTING DRAINAGE PATTERNS 

2, SPORTSMANS CWS ROAD IMPROVEMENTS 
SHALL EXTEND FROM THE INTERSECTION 
OF SPORTSMANS CWB ROAD AND CTH Z 
TO THE SITE ACCESS ROAD. 

REUIE OF DOCUMENTS SHEET 13 
THIS DOIUIENT, ND TIE IIEAS ND IEI- ICDR-

PT KUTZ POIIA1ED IEIE-, AS Ill U11UENT OF -
IEIIVK:E, II TIE l'RlftlllY CIF Dl2II HU ND IS NOT TO 

-11-IIDtGN 
DRIO-.INIAWINQ, LANDFILL CAP REMEDIAL ACTION 

ONALASKA MUNICIPAL LANDFILL SITE 
ONALASKA TOWNSHIP, WISCONSIN 

SILT FENCE DETAILS 
:TYPICAL ACCESS ROAD SECTIONS 

CULVERT DETAIL 

~ 2-C-17 
MA SCHMIEGE BE LIED, N ~CAN PART, FOR Nlf OTIO FRO.ECT 

r-m""::::-:::::=:-1---l--d-------=------------1----b--l WITHIIUT TIE IWIITTEN MITIDIIZATIIIN DF CHIii HU. 
NO, DATE REVISION BY APYD OCHIII HU 

, ___ r 

FNDT- NCHGN 
lHIS....,-,Mll!IT 
ICMEI--Y. 
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WORKING SURFACE MATERIAL 

30 MIL PVC GEOMEMBRANE 

30' MINIMUM 

2"MIN 
SL.OPE 

BERM, TYP 

DECONTAMINATION PAD DETAIL Cf\ 
NTS 

BERM 

----EXISTING GRADE, SHAPE AS 
NECESSARY TO OBTAIN 
DRAINAGE SL.OPES SHONN AND FOR 
CONSTRUCTION OF BERM 

SECTION {A\ 
NTS 

II 

NOTES: 
I, SL.OPE AND PREPARE THE SUBGRADE TO DRAIN AS SI-ICINN, 

. i 
I 
I 

I 

2, THE 30 MIL PVC GEOMEMBRANE PANEL SHALL BE FACTORY SEAMED AND FABRICATED. 
THE PANEL SHALL BE LARGE ENOUGH TO CONTINUOUSLY LINE THE DECONTAMINATION PAD. 

3. DIMENSIONS SHONN ARE MINIMUM, CONSTRUCT TO DIMENSIONS REOUIRED TO ALLt7N SAFE 
AND EFFICIENT OPERATION. 

4. CONSTRUCT AN ACCESS AND EXIT RAMP TO THE DECONTAMINATION PAD AS REOUIRED. THE 
ACCESS RAMP SHALL BE CONSTRUCTED OF WORKING SURFACE MATERIAL, I' MINIMUM THICKNESS, 

S. SUMP CAPACITY SHALL BE A MINIMUM OF 30 GALLONS. 

6. PROVIDE A 10.000 GALLON MINIMUM HOLDING TANK(SJ FOR DECONTAMINATION WATER 
STORAGE. PROVIDE PUMPS, HOSES, PIPES, AND FITTINGS NECESSARY TO FILL THE HOLDING 
TANK(SJ AND PUMP THE HOLDING TANK(SJ CONTENTS. SEE SPECIFICATIONS FOR 

DECONTAMINATION WATER DISPOSAL RECUIREMENTS. 

WORKING SURFACE MATERIAL 
3!; 

SECTION {Ef\ 
NTS 

WORKING SURFACE MATERIAi.. 

EXISTING GRADE, SHAPE AS 
NECESSARY TO OBTAIN 
DRAINAGE SL.OPES SHOWN AND FOR 
CONSTRUCTION OF BERM 

3" MINIMUM THICK CAST IN PLACE 
CONCRETE PUMP PAD. FLOAT 
SURFACE SMOOTH 

StEET 14 
BM ISCIIE IIOI ON 
C1111D-.11RAW-. •---r F NDT CIIE IIOI ON 

,LANOFIU. CAP REMEDIAL ACTION 

ONALASKA MUNICIPAL LANDFILL SITE 
ONALASKA TOWNSHIP. WISCONSIN 

DECONTAMINATION PAD 
PLAN AND DETAILS 

a 112-C-15 

DATEJUNE 1992 
PAOJ TMISa&T.-

11:MEI __,_,., • 
ND. OLOBll!J.C 

,. 

B 

C 

D 



~ 
~ 

•►•·• me: 

6'-6" 
7" __,__, 

r-s· 

4" 

f 
I 

:,EPA ' 
4" 

WDN 4" , 
I~"-.......-. I -- IUPERFUND 
S'S' I ~ I ---MEDIAL ACTION 
S ILH , • _, '\ 4" 

,z t 1 _ CONS/ST/NG OF: 

--•_.,•_----::1_..__K"'++- LANDFILL CAP AND GROUNDWATER 
4" f'- 2~" TREATMENT REMEDIAL ACTION 
4" ------++-- CONTRACTOR: CH2M /-//LL, INC., MILWAUKEE, WI, 4'-6" 
4" 

4" 
------+-- SUBCONTRACTORS: 

------++-- LANDFILL CAP:--------
8'-0" 

4" ..__ ___ -++-- GROUNDWATER TREATMENT: ______ _ 

',....2~" , 
4" ' 

----++-- FOR INFORMATION ON TI-IIS PROJECT 
.:...._ _____ CALL WDNR 1-608-264-6013 

4" 

~"~) ~~":;i,11!"'"1 =-1'""11,-s-m1"",-s-n•n~=~ffil~-1fm1ii1 ~nmn ~utiin"'i_~ffili";=~fE.: .J--f:;}~11 ~nITTn 
;-1 I ·• •,·t I~'" 

·~ ~-1 I'• :,-1 ... ·1 c.! 
~· 1 tc•r----......._ a-'" • 
.,.·I 1-·I ,___9"DIACONCRETE ~-1 I.,.· 
• I " :::::.:..::.......----"fiP OI ~ , ,~ SASE TYP, ._

1 
1,,· 

.. ,1 1:.1 
~• I ,c• ~,. I t;• 
.,_·I •• r .j 1-,.· 
• l •' I I~ 

3'-0" 

r J ,.~ 
"!I • .,.·I t! J 
• .1. ~c• :- •. , • .- _. ---.,-
· ,~ .;•• a r - 3•CLR 

SITE PROJECT SIGN DETAIL (T) 
NrS 8 

NOTES: 

I. 4"X4" PRESSURE .TREATED POST, ¾0 I-I/GI-I DENSITY OtlERLAID PLYWOOO, 

2. PLYWOOO SURFACE SHALL BE PAINTED EXTERIOR WI-I/TE AS SPECIFIED, 

3. ALL LETTERING IS TO SE HELVETICA BOLD OR HELVETICA MEDIUM ITALIC, 
PAINTED COLOR BLACK 

4. U.S. EPA AND WDNR SYMBOLS SHALL CONFORM TO CURRENT 
SYMBOL STANDARDS. 

' 

2'-6" 
I-I/GI-I DENSITY 

OtlERLAID 
PLYWOOD 

~=ONALASKA MUNICIPAL LANDFILL 

Ji" THIS SITE CONTAINS BURIED 
:::,=i::::::;M,7,,~,uNICIPAL & INDUSTRIAL WASTE. SCREW SIGN 

TO PLYWOOD 
THE SITE HAS BEEN CAPPED AND 

A GROUNDNATER TREATMENT 
FACILITY IS OPERATING ONSITE 

PLEASE DO NOT OPERATE 
MOTORIZED VEHICLES ON SITE. 

r-e" 
WIT/-/ STAINLESS__) 
STEEL SCREWS 

THANK YOU 

" FRONT VIEW 

NOTES: 

9" DIA. CONCRETE 
BASE, TYP. 

I, SIGN SASE MATERIAL SHALL SE 
SHEET ALUMINUM, 

2. REFLECTIVE SHEETING SHALL SE 
STANDARD AND COLOR YELLOW. 

3. SIGN LETTERING SHALL SE 
ACRYLIC PLASTIC REFLEX REFLECTORS 
AND COLOR BLACK. 

4. PLYWOOD SURFACE SHALL SE PAINTED 
EXTERIOR WI-I/TE AS SPECIFIED, 

S. SITE PERIMETER SIGNS SHALL SE 
INSTALLED ON CEDAR FENCE WHERE 
APPLICABLE, 

• 

4"X4" PRESSURE 
TREATED POST 

3'-0" 

3'-0" 

SIDE VIEW 

SITE PERIMETER SIGN DETAIL 12) 

~ = ... = 'I--

NrS 8 

4" NOMINAL DIA. 
INTERMEDIATE POSTS 

- !! ,,.,,,-FINALG 
................ ......,....,, ___ _.:; ____ .....,,""""....,_♦...,.,_,,,---------............. .,._-t"C 

I I 
I I 

I -0" TYP J 1 - "TYP 

CEDAR FENCE DETAIL (4) 
NrS 8 

NOTES: 

I. FENCE POSTS AND RAILS SHALL SE CEDAR 

2. FENCE RAILS SHALL TRANSITION UNIFORMLY FROM 
3'-6• NOMINAL I-IE/GI-IT CORNER POSTS TO Tl-IE 
GROUND SURFACE AT FENCE ENDS. 

3,F/ELD FABRICATE AND/OR MODIFY CORNER POST 
JOINTS AS REOUIRED FOR CONSTRUCTING FENCE 
ALIGNMENT SHOWN ON Tl-IE DRAWINGS 

NOTCHED AND/OR 
MITERED JOINTS 

r-e" 

WARNING 

FLAMMABLE 

NO SMOKING 

r-o" 

LANDFILL GAS WARNING 

NTS 

SIGN DETAIL (3\ 

NOTES: 

1, SIGN BASE MATERIAL SHALL SE 
SHEET ALUMINUM. 

2, REFLECTIVE SHEETING SHALL SE 
STANDARD AND COL.OR YELLOW. 

3. SIGN LETTERING SHALL BE 
ACRYLIC PLASTIC REFLEX 
REFLECTORS AND COL.OR BLACK. 

4. /-/ANG AND/OR FASTEN SIGN TO PVC GAS 
VENTS AS APPROIED BY CONTRACTOR, 

4. USE EITHER CIRQJLAR POSTS"AND RAILS OR 
SOUARE POSTS AND SPLIT RAILS. DO NOT MIX 
FENCE TYPES. 

WHITE PINE TREE PLANTING DETAIL ($\ 
NrS I 

RIUII OP DDCUIIINT8 
"lltlS IIOIUIENT, NII THE llEAI Nm DEIIIQ,a --

PT KUTZ =~ :i:e11..:.::1Y~ N~ ~:a-TO 
IH JOHNSON a: IIIED, IN - Ill IN•PMIT, RIii Ntf DTIEI l'IIMEl:T 

t:;;::;;:;-=-:;::-::=.-:--1---'---+----------------+-.J.......--I WITNDUT THE IIRITTEN MllltDRIZATIDII Df CIGM HU., 
.8 RUSSELL NO. DATE REVISION BY APYD DOGM HU. 

-11--0N CIIIIQ--11111. D---r FNDT--1111 
1MII ll&T, MU'5T ----Y . 

LANDFILL CAP REMEDIAL ACTION 

ONALASKA MUNICIPAL LANDFILL SITE 
ONALASKA TOWNSHIP, WISCONSIN 

SIGN DETAILS 
CEDAR FENCE DETAIL 

TREE PLANTING DETAIL 

SI-EET 15 

0 02-C-14 
DATE JUNE 1992 
PADJ 
NO. OLOlilBIU.C 
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f::, ... 

WEST 

170 

180 

HO 

uo 

HO 

HO 

250 

EXISTING GRADE 

------

NOTES: 

1. GEOTEKTllE LAYERS NOT SHONN FOR 
FOR TYPICAL CAP CROSS SECTION. 

2. LANDFILL CAP COMPONENT HATCI-IIN 
THIS SHEET ONLY, 

3. THE LANDFILL CAP SECTIONS SHONN 
NE INTENDED TO SHON GENERAL 
RELATNE ORIENTATION OF THE VARI 

2 

/TY.SEE Cf::l 
9 

THE SIJBCONTRACTOR SHALL FOi.LON D CONFORM TO THE 
ROUGH AND FINAL GRADING PLANS OTHER DETAILS 
PRESENTED HEREIN; CURING LANDFILL CAP CONSTRUCrlON. 

--- ---

129 

SITE ACCESS R 

EXISTING GRADE 

I 
I 

I 

--------

.,,. ... 
.,,. .,,. 

20'-0" 

SITE ACCESS ROAD, SEE ffi 
13 

0 

,.-------------
,---✓ 

·eASE LINE E 47650 

FINAL. GRADING LIMITS ~ 

El.. 64S.0 

t 

TYPICAL. PERIMETER DRAIN DETAIL, SEE ~ 
9 

20'-0" 

t 

---
-----

129 

LANDFILL GAS INTERCEPTOR TRENCH, SEE ~ 
12 

I 

ROUGH GRADING LIMITS 

N 15945 

N 15895 

t"-El.. 648.0 

2 0 9 9 

EAST 

t 

LANDFILL GAS INTERCEPTOR 

TRENCH, SEE ffi 
12 

El.. 648.0 

.... .... 
............. 

.... 

--- LANDFILL GAS INTERCEPTOR 
TRENCH, SEE~ 

12 

t El.. 648.0 

SCALE 
HORIZONTAL. 1°•2 
VERTICAL l"•S" 

A 

870 

eao B 

no 

C 

HO 

HO 

-'-·-"°'---17 ... I __________________ II ... 0------------------,-2 .. 9 __________________ 0 ___________________ , ... H-----------___._------2-'9'-0------------------17'-9-..!·~00"" 1D 

DSCN MW PADDOCK 

~, 1m,~AS 
MA SOiMIEGE 

ND. DATE REVISION BY N'YD 

RIUIE OP DOCUMINTI 
11115 IIOCIAIENT, NG Tl£ IIEAS AID IIEIIOle INCOII· 
PORAlB> IBIEIN. AS AN IIISIIUENr Clf FRIIFHSIOIW.. 
SERVICE, IS 1l4E -RTY OF CHIii HU NG IS IDT TO 
BE 1.111:11, N Wltll.E 1111 N PMT, FDR Nff lll'ISI l'IIGECT 
WITHOUT 1lE WRIT?a MITIOIIZATIIIN OF CHIii HD.I.. 

OCHIII HIIL 

BAAIIOIENDION 
Ollna-. IIIIAWIO. 

LANDFILL CAP REMEDIAL ACTION 

F ~•T■--■--■~ ONALASKA "MUNICIPAL LANDFILL SITE 
11111 NET, MWST . ONALASKA TOWNSHIP, WISCONSIN 
____ Y, 

LANDFILL CAP SECTIONS 
SIEET 16 

NO. 02-C-16 
DATc JUNE 1992 
PROJ 
NO. OLOlililill!.LC 



. , 

170 

HO 

HO 

--

i•a 

170 

HO 

HO 

--

' ' 

WEST 

-- --- -

--- -----.J 
I 

I 

---

I 
I 

I 

--- ---

--

2 0 

).»I.DFILL GAS 
., INTERCEPTOR TRENCH, SEE _____ ,,, 

- ., ___ ,,,,,, 

3 

I S 

EL. 64S.O 

BASE LINE E 416S0 

LANDFILL GAS , ~ 
COLLECTOR TRENCH; SEE L!:Ll 

12 

ROUGH GRAD/ LIMITS 

"-- ROUGH GRADING LIMITS 

EL 84S.O 

NDFILL GAS /n"\. 
TERCEPTOR TRENCH SEE, L.Jll 

1 

s 
IS 2 0 . , 

EAST 

---t-- FINAL GRADING LIMITS 

--
EL. ARIES LANDFILL GAS . 

COLLECTOR TRcNCH, SEE 

N 16045 

N 15995 

LANDFILL GAS 
INTERCEPTOR TRENCH, EE~ 

12 EL 645.0 

~--- FINAL GRADING LIMITS 

LANDFILL GAS 
INTERCEPTOR TRENCH, SEE B 

12 

EL 648.0 

SCALE 
HORIZONTAL•2S' 
VERTICAL•S' 

,. 

170 

HO 

uo 9 

170 

C: 

HO 

HO 

i,•!!.!•~o_....1... _________________ 2_..so __________________ 12._, _________________ 0 __________________ 1._2_,-------------,------2--",'-o-----------------,-',-,--·lo 

"' 

RIUII 01' DOCUMINTS 
THIS DOC11191T • NG Tl£ IDEAS ND DESIGNS INCOR
PORATED IEJEII. AS M -NT llf l'ROFHSIDIIAL 
IERYICE. IS Tl£ -ATV OF CHal HU NG IS NOT TO 
BE UIED. .. MIil£ OR .. PART. RIii ,,,, one l'AD,ECT 
WITHIIUT 11£ WIIITTIN MITICIAIZATION OF CHal HU. 

DDGIIHU 

IWI ISDIE -DN 
1111111- DIIAWOG. 

LANDFILL CAP REMEDIAL ACTION 

0---•r ONALASKA MUNICIPAL LANDFILL SITE 
~:f~~ :=:' ONALASKA TOWNSHIP. WISCONSIN 
11:MJil MXXIAll,__T. 

LANDFILL CAP SECTIONS 
!KET 17 

NO. 02-C-16 
DATE JUNE 1992 
PROJ 
NO. OLOlilBl!.LC 



! 

! ::, ... 

171 29D 

WEST 

TREATMENT FACILITY 
TO BE CONSTRUCTED 
BY OTHERS. 

SITE ACCESS ROAD, SEE ~ 
13 

\ 
\ 

II I 

COMPACTED l ~ > ,' 
GRAMJLAR FILL:1/ I ,, 

I 
I 

1 SELECT BACKFILL 
MATERIAL 

L\ '----
\._.s«._8~~o_---:-.::-

EXCAVATION AND FILL 
SLOPE, SEE NOTE 1 

EXCAVATION TOE, 
SEE SHEET S FOR LIMITS 

1. EXCAVATI AND FILL SLOPE GEOMETRY 
IS THE SJ TRACTORS RESPONSIBILITY. 

... ,i 

BASE LINE E 418S0 

LANDFILL GAS /7""\. 
COLLECTOR TRENCH, SEE~ 

12 

------ILANDFILL GAS INTERCEPTOR TRENCH, SEE~ 
N 16145 

12 

EL. 84 0 

121 

• 
I D 

~ FINl'L °"AO/NG L,MITS 

LANDFILL GAS INTERCEPT, 

' ' ..... ..... 

TRENCH.SEEL..:B=------
12 

EAS 

• • 

L 84S.O 

O I 

TREATMENT FACILITY TO 
BE CONSTRUCTED BY OTHERS 

I 
I 

MATERIAL \ ,-- - - - - -
, ______ .J_../ 

SITE ACCESS ROAD, SEE ~ 
13 

2'1-0" 

EXCAVATION AND FILL SLOPE, 
SEE NOTE I 

EXCAVATION TOE, 
SEE SHEET S FOR LIMITS 

---
EL. VARIES 

RCXJGH GRADING LIMITS 
12 

N 16095 
DFILL GAS INTERCEPTOR TRENCH, SEE 

~ FINAL GRADING Ll~ITS 

------

LANDFILL GAS INTF.RCEPTOR T ENCi-i, SEE 

12 

SCALE 
f-/ORIZONTAL•2S" 
VERTICAL•S" 

A 

C 

1-•;:.:•:.:•_..1-_________________ _.__ _________________ .__ ________________ _... _________________ _._ _________________ ......_ _________________ ..__•_•o D 
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n 175 

170 

110 

HO 

170 

HO 

----
110 

WEsr 

---
--------

NOTE: 

LANDFILL GAS 
INTERCEPTOR TRENCH, 

HO 

12 

I. EXCAVATION AND FILL SLOPE GEOMETRY THE 
SAJBCONTRACTORS RESPONSIBILITY · 

EXCAVATION TOE, 
SEE SHEET S FOR LIMITS 

.Cl.ARIF/ER TO BE 
CONsrRU ED BY OTHERS 

EXCAVATION AND FILL 
SLOPE, SEE NOTE 1 

EL 84S.O 

EL 84S.O 

125 

LANDFILL GAS /§' 
INTERCEPTOR TRENCH, SEE LE..l 

12 

4 

--- BASE LINE E 47850 

-------c :~~~ :;A-;,;-
EL VARIES 

LANDFILL GAS "'A'
COI.LECTOR TRENCH, SEE ~ 

12 

125 

LANDFILL GAS 
COLLECTOR TRENCH SEE 

N 16245 

EL VARIES 

EXISTING GRADE 

N 16195 

----

LANDFILL GAS 
COLLECTOR TRENCH, S 

12 

12 

250 

FINN.. GRADING LIMITS 

LANDFILL GAS /§' 
INTERCEPTOR T NCH, SEE LE..l 

FINAL GRADING LIMITS 

·i 

"LANDFILL GAS 
INTERCEPTOR 

12 
EL 84S.O 

171 

EAST 

A 

170 

110 

•• o 

170 

C 

HO 

110 

uo ---__j_ _____ ___l_ _____ ~ _____ _J__ _____ ---:;---------;~------,-------;~o 
..!.!.!.. 125 125 zso 175 

0 175 zso 
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a s 

WEST 

870 

110 

,, ---------------

110 

no 

HO 

ROUGH GRADING 

110 

INTERCEPTOR TRENCH, SEE 

140 

175 

aso 

.,, .,, 

12 

aso 

NO. DATE 

125 

EL.. 645.0 

t EL.. 645,0 

REVISION 

4 

0. ua HO au 

--~ BASE LINE E 41650 

EAST 

A 

FINAi.. GRADING 

LANDFILL GAS ~ 
COLLECTOR TRENCH, SEEL.!1..J 

12 
L. VARIES 

EXISTING GRADE _) 

EL.. VARIES 
LANDFILL GAS ~ t 
COLLECTOR TRENCH, SEE L.!1..J 

12 

0 

--- --- -----
EL.. VARIES EXISTING GRADE 

LANDFILL GAS 
COLLECTOR TRENCH, SEE 

N 16345 

LANDFILL GAS 
COLLECTOR TRENCH, SEE 

N 16295 

12 

12 

111 
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no 

HO 

..... ..... .... .... .... 
' 

I.ANDFIIL GAS "1f' - r--- 110 a 

COLLECTOR TRENC , SEE L..E..l --L EL.. 645.0 
12 t 

LANDFILL GAS {fil INTERCEPTOR TRE ,SEE 

SCALE 
HORIZONTAl..•25' 
VERTICAl..•5' 

.. ,; 

170 

HO 

... 
12 t 

EL.. 645.0 

140 

uo au 
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WEST 

180 

190 

... 

110 

190 

EXISTING GRADE 

---------
ROJGH GRADING LIMITS 

LANDFILL GAS "1f'. 
INTERCEPTOR TRENCH, SEEL!:!..l 

IZ 

LANDFILL GAS 
INTERCEPTOR TREN 

121 

EL. 845.0 
C 

C 
EL. 845.0 

3 

":-- BASE LINE E 41850 

-- --- --- ---
LANDFILL GAS - -~ -
COI.LECTOR TRENCH, SEE ~. 

C '- 12 
"----EL.VARIES 

N 16445 

ING GRADE 7----- ...... ____ _ 
---- --- ---

LANDFILL GAS ~ EL. VARIES 
COI.LECTOR TRENCH, SEE L...!1...l C 

LANDFILL GAS ~ 
COI.LECTOR TRENCH, SEE L...!1...l 

12 
12 

N 16395 

12, 

C 

9 

FINAL GRADING LIMITS 

EL. VARIES 

LANDFILL GAS /§', 
INTERCEPTOR TRENCH, EE LfLl 

12 

FINAL GRADING LIMITS 

EL. VARIES 
C 

I 

879 

EAST 

EL 845.0 

SCALE 
HORIZONTAL•ZS' 
VERTICAL•S' 

A 

no 

uo 

••o 

no 

C 

110 

ISO 
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a • 

WEST 

110 

uo 

170 

iea 

17D 

HO 

ii 
HO 

au 
; 

' ~· 
t •. · 

~ 

2 

I 0 

--------

DFILL GAS 
TERCEPrOR TRENCH, SEE 

------

LANDFILL GAS 
INTERCEPTOR TRE CH, SEE 

ISO 

CID 
,21 . 

I I 

CID 
12 

IIS 

EL. 645.0 

I 

0 IS 

.-~-- BASE LINE E 41650 

FINAL GRADING LIMITS 

--- ---- -----LANDFILL GAS ~ 
COLLECTOR TRENCH, SEE LA...l 

12 
--- ---

EL 645.0 

------- ---
~ 

12 

0 

EL. VARIES 

N 16595 

--- ---- -----
EL. VARIES 

LANDFILL GAS /A"\. 
COLLECTOR TRENCH, SEE L.fu 

N 16545 

--- ---
EL. VARIES 

LANDFILL GAS 
COLLECTOR TRENCH, SEE 

N 16495 

12 

12 

RIU81 OP DOCUMINT8 

L DFILL GAS 
I TERCEPTOR TRENCH, SEE 

us 

It EL. VARIES 

LANDFILL GAS 
INTERCEPTOR TRl:NCH, SEE 

FINAL GRADING LIMITS 

EL. VARIES 

' LANDFILL GM 
INTERCEPrOR TRENCH, SEE 

a o • • 

EAST 

A 

HO 

uo 

L 645.0 

no 1 

HO 

EL 645.0 C 

no 

HO 

SCALE 
HORIZONTAL•25' 
VERTICAL•5' 

,, ,, ,, 
,, 

HO 
D 
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EL. 645.0 
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z 3 I I 

n, uo IU 0 125 uo 575 

' 
' 

~ I 

' 
·' 

BASE LINE E 41650 ' A 

I 
WEST EAST 

N 16695 / '-"""""."' "'"'" 'I 

/. 
HO --- - - ---- - - - -- - - - HO - ---- - - --- --- - ~--. - ---- -- --------- - '-- ~ 

ROUGH GRADING LIMITS - - EXISTING GRADE 

LANDFILL GAS {_ ~ -. INTERCEPTOR TRENCH, SEE 
HO 12 

190 a 
~ 

LANDFILL GAS ~ INTERCEPTOR TRENCH, SEE 
12 

I C.- EL. 845.0 C.-EL. 845.0 

uo 140 

. N 16645 ~ FINAL GRADING LIMITS 

HO -------- -------------- - -

~ 

g-~'· -
' ==--- -----..... HO --
~ ~ -- - --- - ----_:--::=::::::-- - ------ - ----

-~ ----- ~ 
,- ROUGH GRADING LIMITS - EXISTING GRADE C: 

LANDFILL GAS 
INTERCEPTOR TRENCH, S E ~- --

HO 12 HO 

LANDFILL GAS 
TRENCH, SEE~__.,,, 

1 

INTERCEPTOR 
. ---EL. 845.0 

,2 c.'-- EL 845,0 
C. SCALE 

HORIZONTAL•2S' 
VERTICAL•S' 

HO 
140 

ISO 
0 

175 12, 0 125 250 175 

I 

-

!:i ... 
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