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1.0  INTRODUCTION 

The Moose Junction Lounge site is located in the SE ¼ of the SE ¼ of Section 18, 

Township 44 North, Range 14 West, in the Town of Dairyland, Douglas County, 

Wisconsin (Figure 1).  The property is located in a rural area and many of the 

adjacent properties are acres in size.  Figure 2 presents the neighboring property 

boundaries as depicted on the Douglas County GIS database.  The site address is 

13195 S State Road 35, Wisconsin 54830.  Wisconsin Transverse Mercator (WTM) 

coordinates are 353997, 648291. 

 

2.0  SUMMARY OF ACTIVITIES 

2.1  Geoprobe Soil and Groundwater Sampling Results 

REI personnel were on site on June 12-13, 2017 to advance the proposed Geoprobe 

borings.  Gestra Engineering, Inc., Milwaukee, WI was subcontracted to complete 

the Geoprobe borings.   

 

REI had proposed ten (10) borings to be advanced on the subject property, in Moose 

Road and the State Highway 35 right of way.  A previous consultant had injected ORC 

compounds in Moose Road, but no post injection soil samples were collected.  REI 

had received permission from the Town of Dairyland to advance the borings through 

the gravel covering Moose Road.  REI had requested a utility locate and arrived on 

site the day after the utility markings were placed.  Unfortunately, prior to REI 

arrival, the Town grader operator had graded Moose Road and covered all the utility 

markings.  As such, REI could not advance any borings in Moose Road.   
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REI did advance a total of nine (9) borings (GP5-GP13) on the subject property and 

in the State Highway 35 right of way.  Boring locations are presented on Figure 2.   

 

Each boring was advanced to a maximum depth of twelve (12) feet below land 

surface. Soil Boring Logs and Borehole Abandonment Forms are included in 

Appendix A.  Methods and procedures are presented in Appendix B.  All soil 

cuttings from the Geoprobe borings were containerized in a WDOT approved 55-

gallon drums and transported to the Lincoln County Landfill biopile located in 

Merrill, Wisconsin for final disposal.  Disposal documentation is included in 

Appendix C.  Continuous soil sampling was conducted during the advancement of 

the soil borings.  Analytical results are presented on Table 1e.  Analytical results 

were directly compared against the State of Wisconsin’s cleanup criteria listed in 

Chapter NR720.  Numerous soil sample locations document the presence of 

petroleum compounds exceeding the NR720.09 (04) Residual Contaminant Level 

(RCL). 

 

REI personnel returned on November 28, 2017 to advance Geoprobe borings in 

Moose Road.  Geiss Soils & Samples, LLC, Merrill, WI was subcontracted to advance 

the Geoprobe borings.  WDNR project managers, Ms. Carrie Stoltz and John T. Hunt, 

were onsite to observe the borings in Moose Road.  A total of nine (9) Geoprobe 

borings were advanced. 

 

A single groundwater sample was also collected from select borings and analyzed 

for PVOC and naphthalene compounds.  The results of the groundwater samples 

document exceedances of the NR 140.10 Groundwater Quality Enforcement 

Standards (ES) or Preventive Action Limit (PAL) at GP12, GP14, GP17, GP18, GP19, 

GP21 and GP22.  The soil and groundwater analytical results from the Geoprobe 

sampling event are included in Appendix E.   
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2.2  Monitoring Well Installation 

REI personnel were on site on June 13, 2017 to install the proposed monitoring well 

(MW9).  Gestra Engineering, Inc., Milwaukee, Merrill, WI was subcontracted to 

complete the monitoring well installation.   

 

MW9 was completed as a flushmount well in the Douglas County right-of-way of 

County Highway M.  Soil Boring Log (WDNR Form 4400-122), Monitoring Well 

Construction Form (WDNR Form 4400-133A) and Monitoring Well Development 

Form (WDNR Form 4400-133B) are included in Appendix D.  Methods and 

procedures are presented in Appendix B.  Waste disposal documentation is 

included in Appendix C.  Figure 2 presents the updated locations of the monitoring 

well network for the site.   

 

2.3  Monitoring Well Sampling Results 

REI personnel were on site to sample the wells on July 7, 2017 and again on 

November 27, 2017.  Depth to water was measured on all wells and is presented in 

Table 2.  An excess of four (4) well volumes was removed from each well prior to 

sampling by REI personnel.  All purge water was containerized and transported to 

the City of Wausau waste water treatment facility for final treatment and disposal.  

 

Groundwater samples were collected and submitted to a State certified laboratory 

for chemical analysis.  Copies of the analytical chemistry reports are presented in 

Appendix E. The results of the two (2) additional groundwater sampling events, 

summarized in Tables 3a-t, reveal petroleum detects in excess of the NR 140.10 

Groundwater Quality Enforcement Standards (ES) or Preventive Action Limit (PAL).   

 

3.0  CONCLUSION 

REI is recommending the use of carbon based injectates for remediation of the 

dissolved phase petroleum groundwater contaminant plume.  REI recommends the 

injection points be focused near borings GP10, GP12, GP14 and GP21.  REI also 

recommends the proper abandonment and eventual replacement of the potable 

water supply well servicing the 2794 E Moose Road property (Francine Smolka).   
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Shallow soil contamination, exceeding direct contact RCL’s, was identified at 

location GP8.  This soil should be removed through excavation prior to closure 

consideration.  REI is also recommending continued groundwater sampling through 

closure. 
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METHODS AND PROCEDURES 

FOR 

GEOPROBE SOIL SAMPLING 
 

The Geoprobe unit hydraulically advances threaded, two-inch diameter, four-foot long, steel rod sections 

into the subsurface.  A four-foot sampler, consisting of a drive shoe, a steel tube with a clean acetate 

liner, and a drive-head retractable piston, is attached to the leading Geoprobe rod.  The sampler is driven 

down to the top of the interval to be sampled.  The stop-pin is removed to release the drive head piston, 

which retracts as the sampler is advanced.  When the sampler has been advanced four feet, the rods are 

retracted from the hole and the soil in the acetate liner is recovered.  The acetate liner is split open and 

the soil is visually and manually classified by the field geologist/technician in accordance with 

ASTM:D2488-84. Logs of the borings are filled out indicating the depth and identification of the various 

strata, water level information, and pertinent information regarding the method of maintaining and 

advancing the borings. 

 

Immediately after identification, the soil is quickly divided into two portions.  One portion is prepared for 

potential laboratory analysis.  The other portion is placed into a clean one-quart Ziploc bag for field 

screening.  See the section “Soil Headspace Analysis” for field screening procedures. 

 

HEADSPACE ANALYSIS 

The soils were screened with a Mini-RAE photoionization detector (PID) equipped with an 10.6 eV 

lamp.  The detector was calibrated in instrument units for Total Organic Vapors using an isobutylene 

standard.  The soil sample, sealed in a Ziploc bag, was shaken vigorously to promote volatilization of the 

contaminant into the headspace of the bag.  The sample was allowed to rest for at least ten minutes and 

then shaken again before screening.  When ambient temperatures were below 60 degrees F, soil samples 

were allowed to warm for a minimum of 10 minutes in a heated environment prior to headspace 

development.  The Ziploc bag was punctured with the PID probe and the resulting meter reading was 

recorded. 
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SAMPLING AND CHAIN OF CUSTODY 

Soil samples for laboratory analysis were collected into laboratory prepared vials.  Each vial was labeled 

and placed directly into a cooler pending delivery to the laboratory.  Latex gloves were worn during all 

sample collection procedures. 

 

An entry on a Chain of Custody log was completed as each sample was collected.  The Chain of Custody 

included the following information:  project name, work order number, shipped by, shipped to, sampling 

point, location, field ID number, date and time taken, sample type, number of containers, analysis 

required, sampler (s) signature (s), etc.  As few people as possible handled the samples.  The Chain of 

Custody log was sent to the laboratory with each cooler of samples. 

 

DECONTAMINATION 

Sampling equipment was decontaminated prior to sampling.  Steel rod sections were washed after every 

sample collected. 
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METHODS AND PROCEDURES 

FOR 

GEOPROBE WATER SAMPLING 
 

GROUNDWATER PROFILER 

The Geoprobe rods are connected to a covered stainless steel, 2-foot screen and driven to the 

appropriate depth.  Internal rods are inserted in the hollow rods, and the cover is unscrewed and 

released, exposing the screen.   

PURGING, SAMPLING AND CHAIN OF CUSTODY 
Disposable ¼” polyethylene tubing is inserted to the screen and connected to a peristaltic pump.  

The water is pumped slowly until sediment free.  Purge water is containerized for proper disposal.     

Water samples are collected directly from the tubing.  If the well is purged dry, it is allowed to 

recharge and then sampled. Samples are labeled and placed in a cooler to be preserved at 

approximately 4 degrees C.  Samples are accompanied by Chain of Custody records. 

 

Upon completion of a sample, a chain of custody log is initiated.  The chain of custody record 

includes the following information: project name, work order number, shipped by, shipped to, 

sampling point, location, field ID number, date and time taken, sample type, number of 

containers, analysis required, sampler (s) signature (s), etc.  As few people as possible handle the 

samples. 

 

DECONTAMINATION 
Sampling equipment is decontaminated prior to sampling.  The Geoprobe rods and screen are 

washed between holes using distilled water and Alconox cleaning detergent.  Latex gloves are 

worn during all sample collection procedures and are changed between the collection of each of 

the water samples from each monitoring well. 
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METHODS AND PROCEDURES 

FOR 

SOIL SAMPLING USING HOLLOW STEM AUGERS 
 

Soil sampling was done in accordance with ASTM:D1586-84.  Using this procedure, a 2 inch 

OD, 2 foot long split barrel sampler was driven into the soil by a 140 pound weight falling 30 

inches.  After an initial set of 6 inches, the number of blows required to drive the sampler an 

additional 12 inches is known as the penetration resistance or N value.  The N value is an index 

of the relative density of cohesionless soils and the consistency of cohesive soils. 

 

As the samples were obtained in the field, they were visually and manually classified by the field 

geologist/technician in accordance with ASTM:D2488-84.  Representative portions of the 

samples were returned to the laboratory for further examination and for verification of the field 

classification.  Logs of the borings were filled out indicating the depth and identification of the 

various strata, the N value, water level information and pertinent information regarding the 

method of maintaining and advancing the borings. 

 

Soil samples recovered by the split spoon were divided into two portions.  One portion was 

prepared for laboratory analysis.  The other portion was placed into a clean one quart Ziploc bag.  

A headspace analysis was then conducted on this latter portion. 

  

HEADSPACE ANALYSIS 

The soils were scanned with a RAE photoionization detector equipped with a 10.6 eV lamp and 

calibrated for direct reading in units of Total Organic Vapors using an isobutylene standard.  A 

Ziploc bag was filled two-thirds of the volume with the sample.  The bags were sealed and 

shaken vigorously before headspace development.  Headspace development is allowing the 

sample to rest for at least ten minutes before scanning.  When ambient temperatures were below 

60 degrees F, soil samples were allowed to warm for a minimum of 10 minutes in a heated 

environment prior to headspace development.  The Ziploc bag was punctured with the probe and 

a reading was taken. 
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SAMPLING AND CHAIN OF CUSTODY 

Soil samples were collected from a spilt barrel sampler and placed in laboratory prepared glass 

vials and placed directly into a cooler pending delivery to the laboratory.  Latex gloves were 

worn during all sample collection procedures. 

 

Upon completion of a sample, a chain of custody log was initiated.  The chain of custody record 

included the following information:  project name, work order number, shipped by, shipped to, 

sampling point, location, field ID number, date and time taken, sample type, number of 

containers, analysis required, sampler (s) signature (s), etc.  As few people as possible handled 

the samples. 

SURVEYING 

Grade elevations of borings were surveyed to the nearest 0.1 foot and were tied to a USGS 

benchmark. 

DECONTAMINATION 

Sampling equipment were decontaminated prior to sampling.  Augers were steam cleaned on 

plastic and split spoons were cleaned after every sample taken. 
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METHODS AND PROCEDURES 

FOR 

MONITORING WELL INSTALLATION AND GROUNDWATER 

SAMPLING 
 

The water table monitoring wells consist of pipe joint threaded, two inch by ten feet long 

schedule 40 PVC (#10 slot) with 2 inch schedule 40 PVC riser.  After the screen and riser pipe 

were set, a sand filter pack was placed around the screen to a depth 3 feet above the top of the 

screen, capped by a 2 foot fine sand layer, covered with a bentonite seal, annular space seal and 

surface seal.  A protective casing did enclose the PVC riser pipe. 

 

Monitoring wells were installed in accordance with Wisconsin Administrative Code NR 141 

regulations.  The WDNR "Monitoring Well Construction Form 4400-113A" were completed in 

accordance with NR 144 and NR 147. 

 

The wells were developed by bailing or pumping to establish a reliable intercept with the 

surrounding formation.  At least ten well volumes were removed or bailed until the wells were 

sediment free.  If the well was bailed dry, a minimum of 3 volumes were taken.  The WDNR 

"Monitoring Well Development Form 4400-113B" was completed for each well. 

 

WATER LEVEL 

Groundwater level measurements were obtained by using an electronic measuring device which 

indicated when a probe is in contact by lowering the probe into the well until the instrument 

indicated that the water surface has been encountered, and the distance from the top of the well to 

the probe was measured.  All measurements were reported to the nearest 0.01 foot. 

 

SAMPLING AND CHAIN OF CUSTODY 
Water samples were collected using disposable bottom loading plastic bailers.  Prior to sampling, 

the wells were purged.  At least 4 well volumes were removed before sampling to ensure 

collection of a representative sample.  If the well was purged dry, it was allowed to recharge and 

then it was sampled. 
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Samples were taken from the middle section of the bailer and placed in laboratory prepared 

bottles.  Samples were labeled and placed in a cooler to be preserved at approximately 4 degrees 

C.  Samples were accompanied by Chain of Custody records. 

 

Upon completion of a sample, a chain of custody log was initiated.  The chain of custody record 

included the following information: project name, work order number, shipped by, shipped to, 

sampling point, location, field ID number, date and time taken, sample type, number of 

containers, analysis required, sampler (s) signature (s), etc.  As few people as possible handled 

the samples. 

 

SURVEYING 

Grade elevations of monitoring wells were surveyed to the nearest 0.1 foot and top of riser 

elevations were surveyed to the nearest 0.01 for monitoring wells.  Elevations were tied to a 

USGS benchmark. 

 

DECONTAMINATION 

Sampling equipment was decontaminated prior to sampling.  The water level measuring device 

was washed before it was placed into each well using distilled water and Alconox cleaning 

detergent.  Latex gloves were worn during all sample collection procedures and were changed 

between the collection of each of the water samples from each monitoring well. 
 



 

Responsive. Efficient. Innovative. 

APPENDIX C 

 

SOIL DISPOSAL DOCUMENTATION 

 

  







 

Responsive. Efficient. Innovative. 

APPENDIX D 

 

MW9 SOIL BORING LOG, WELL CONSTRUCTION  

AND WELL DEVELOPMENT FORMS 

  









 

Responsive. Efficient. Innovative. 

APPENDIX E 

 

SOIL AND GROUNDWATER LABORATORY REPORTS 

 

 








	6510U1al2signed
	6510u1fc
	6510U1c
	6510u1t
	6510U1r
	6510U1t1
	Aqua-Tech Soil
	RMT Soil
	Soil Borings
	Excavation
	Borings

	6510U1t2
	Water Level Table
	Sheet1

	6510U1t3
	Aqua-Tech Samples
	RMT Samples
	GP
	MW1a
	MW1b
	MW2
	MW2b
	MW3
	MW3b
	MW4
	MW4b
	MW5
	MW5R
	MW6
	MW7
	MW8
	MW9
	ROW Potable
	PW1
	PW2

	6510U1fig1
	6510U1fig2a
	Sheets and Views
	Site

	Sheets and Views
	Site

	Geoprobe water sampling
	geoprobe
	soilsHSA
	wellinstall
	1 drum LCL 12-5-17
	LCL Ticket- 6510- 6-19-17
	ADP6A6.tmp
	2.1  Geoprobe Soil and Groundwater Sampling Results
	2.2  Monitoring Well Installation
	2.3  Monitoring Well Sampling Results

	6510U1appB.pdf
	Geoprobe water sampling
	geoprobe
	soilsHSA
	wellinstall

	6510U1appC.pdf
	1 drum LCL 12-5-17
	LCL Ticket- 6510- 6-19-17




