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1.0 Introduction 
This report is an Addendum to the Site Investigation and Response Action Plan, Enbridge Energy Superior 
Terminal (Facility-Wide) dated July 2014 (SI/RAP). A site location map is presented as Figure 1. The goal of 
the SI/RAP was to apply a facility-wide approach that establishes site hydrogeology as a performance 
standard for remedial actions at the Superior Terminal (Property) to address the groundwater pathway. 
This hydrogeology performance standard approach is being applied in accordance with NR 720, 
Wisconsin Administrative Code and will utilize the site monitoring well network for field verification of the 
performance standard. The SI/RAP also established Enbridge’s plan to address the direct contact pathway 
and vapor risk pathway associated with residual soil contamination and outlines a framework for a site 
specific pathway to closure for each new and historical release discovered during terminal operations at 
the Property. 

Additional investigation was proposed in the SI/RAP to further characterize hydrogeologic conditions to 
evaluate risks to potential receptors on a facility-wide basis. The proposed investigation activities provided 
in the SI/RAP were: 

• Install additional monitoring wells to better monitor groundwater between release locations at 
the terminal and potential surface water receptors and water supply wells, and to evaluate both 
lateral and vertical flow directions. Proposed locations for additional deep piezometers and water 
table wells requested by the Wisconsin Department of Natural Resources (WDNR) were shown on 
Figure 15 of the SI/RAP. 

• Determine hydraulic conductivity of the clay soil at the site by conducting aquifer tests (slug tests) 
to evaluate horizontal permeability and by conducting laboratory permeability tests to evaluate 
vertical permeability.  

• Prepare groundwater flow maps and determine hydraulic gradients in both lateral and vertical 
directions. 

• Conduct analyses of soil parameters to evaluate characteristics for potential retardation of 
hydrocarbons (organic matter, bulk density). 

• Evaluate potential natural attenuation parameters in groundwater. 

• Continue to conduct groundwater monitoring. 

The proposed additional well locations were approved by the WDNR in a letter to Enbridge Energy dated 
September 19, 2014.  This Addendum provides documentation of the additional investigation and 
provides clarifications to several assumptions and requests as outlined in the SI/RAP and the WDNR letter 
dated September 19, 2014. This Addendum should be used in conjunction with the SI/RAP and does not 
replace the SI/RAP.  
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In addition, the Property parcel information has been updated with descriptions and deed references. This 
updated parcel and deed information has been included in Appendix A of this update and will be used to 
establish the Geographic Information System (GIS) registry for the facility-wide site. 
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2.0 Scope of Work 
Twenty-five perimeter monitoring wells were installed at the facility between 1999 and 2013. Eight of 
these wells were installed in 2013 including three water table monitoring wells (MW-19A, MW-20A and 
MW-21A) and five deep piezometers (MW-11B, MW-17B, MW-19B, MW-20B and MW-21B). Twenty of the 
25 monitoring wells were present onsite during evaluation of geologic and hydrogeologic conditions for 
the SI/RAP. Boring logs and well constructions forms for monitoring wells 1-6, 10, 11B, 17, 17B, 18, 19A, 
19B, 20A, 20B, 21A, and 21B were included in Appendix C of the SI/RAP. 

2.1 Additional Investigation Work for Addendum 
The additional investigation and documentation work presented in this Addendum consisted of the 
following: 

• Installation of three additional water table monitoring wells (MW-24A, MW-25A, and MW-26) and 
six additional deep piezometers (MW-5B, MW-6B, MW-22B, MW-23B, MW-24B, and MW-25B) in 
2015. Boring logs, monitoring well construction forms and development forms for these nine new 
wells are included in Appendix B of this report.  

• Measurement of water levels during sampling activities to provide elevation data to determine 
hydraulic gradients and to prepare groundwater contour maps. 

• Slug testing at six monitoring wells, laboratory permeability testing on eight soil samples 
collected from different borings at various stratigraphic depths, and grain size analysis on ten soil 
samples collected from different borings at various depths to determine hydraulic conductivity of 
the clay soil at the site. 

• Collection and analysis of eight soil samples from different borings at varying depths for organic 
matter content and dry density to evaluate potential retardation of hydrocarbons  

• Measurement of dissolved oxygen concentrations in groundwater during sampling to evaluate 
the potential for natural attenuation of hydrocarbons. 

• Sampling of the monitoring well network semi-annually (since 2015) as requested by the WDNR 
in their SI/RAP approval letter dated September 19, 2014.  

• Updating the Groundwater Monitoring Program (GMP) Sampling and Analysis Plan (SAP) with the 
new wells, sampling parameters and frequency. The updated GMP is included as Appendix F of 
this report.  

2.2 Additional Clarifications to the SI/RAP 
As the facility-wide approach to investigation and response action at the Superior Terminal has evolved, 
several definitions and reference to NR 700 code have been discussed, updated and amended. The 
following is a list of the items to be clarified as part of this Addendum.  
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• Negotiated agreement referenced in the SI/RAP (and WDNR approval and condition letter dated 
September 19, 2014 has been replaced with a Memorandum of Agreement (MOA).  The MOA 
document has been drafted and is currently pending final approval by the WDNR and Enbridge 

• Actions within the SI/RAP and under final MOA will be completed in accordance with Wis. Stat. ch. 
292 and Wis. Admin. Code chs. NR700-754.    

• Enbridge will complete semi-annual groundwater sampling as requested by the WDNR with the 
understanding that once a baseline is established, the monitoring frequency will be negotiable. 

• The WDNR has requested soil headspace screening to be completed using a Photoionization 
Detector (PID) with an 11.7eV lamp.  Since the compounds being targeted with confirmation soil 
sampling falls within the detection range of a 10.6 eV lamp, Enbridge is requesting permission to 
use either an 11.7 or 10.6 eV lamp for soil headspace screening.      

• As part of the SI/RAP and MOA process, the WDNR will establish a tracking system that will allow 
all eligible sites to be tracked under a single Bureau for Remediation and Redevelopment 
Tracking System (BRRTS) number for the facility and allow Enbridge to update the single facility-
wide GIS registry with individual release information.  This process will include a formal RAP 
approval and/or No Further Action (NFA) under NR 708.09 or NR 720.05(3) for each release site 
that enters the facility-wide GIS registry.  
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3.0 Investigation Results and Discussion 
3.1 Geology 
Surficial geologic conditions observed in borings for the wells installed in 2015 were consistent with those 
encountered in previous borings. The native soil encountered consisted of red-brown fat to lean clay. Fill 
material was encountered in several borings that also consisted of clay with trace amounts of wood or 
other debris. Very thin layers of sand or silt were encountered in a few borings. A two-foot thick layer of 
silt was present at the termination depth of boring MW-22B. The layers of sand and silt encountered in 
various borings were encountered at varying depths and did not correlate across borings. These layers 
appear to be present only in localized areas and are not laterally extensive across the site. Boring depths 
ranged from 17 to 59 feet below ground surface (bgs). The thickness of the clay layer at the site is 
expected to be over 120 feet thick as presented in the SI/RAP. 

3.2 Monitoring Well Network 
The monitoring network at the site consists of 28 monitoring wells.  Locations of all monitoring wells at 
the site are shown on Figure 2. Well construction data including ground surface elevation, top of riser 
elevation, screen length and elevation of each well screen is presented on Table 1.  

There are nine pairs of nested wells at the site which consist of a water table or shallow well with a 10-feet 
long well screen and a deep piezometer with a 5-feet long well screen. Nested wells at the site are MW-
5/MW-5B, MW-6/MW-6B, MW-11/MW-11B, MW-17/MW-17B, MW-19A/MW-19B, MW-20A/MW-20B, 
MW-21A/MW-21B, MW-24A/MW-24B, and MW-25A/MW-25B.  

Wells without a letter designation or with an “A” designation are shallow wells. Wells with a “B” 
designation are the deep piezometers. Two additional deep wells are present at the site (MW-22B, MW-
23B) that are not part of a well nest. All other wells not listed here, and without a letter designation are 
considered shallow wells.  

All shallow wells are constructed with 10-feet long screens. Shallow well screens are often submerged due 
to the shallow depth to water and all shallow screens are at, or within 16 feet of, the water table elevation. 
Depth to the bottom of the shallow wells ranges from approximately 15 to 28 feet (bgs). The elevations of 
the bottom of the screens of the shallow wells range from 628.3 to 653.5 feet mean sea level (MSL). 

All deep wells are constructed with 5-feet long screens. Depth to the bottom of the deep wells ranges 
from approximately 41 to 59 feet bgs. The elevations of the bottom of the screens of the deep wells range 
from 591.2 to 607.2 feet MSL.  The separation distance between screens in nested pairs of deep and 
shallow wells ranges from approximately 25 to 35 feet between the top of screen of the deep well to the 
bottom of the screen of the shallow well.  
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3.3 Groundwater Elevation, Flow Direction, and Hydraulic 
Gradient 

Water level measurements and elevations in wells are presented on Table 2. Depth to water in shallow 
wells is commonly 2 to 4 feet bgs and ranges from less than one foot to approximately 7 feet bgs. Depth 
to water in deep wells is more variable but is commonly 5 to 10 feet bgs. However, depth to water is 
greater than 20 feet bgs in a few wells that are located along the south/southeast edge of the Property 
(MW-11B, MW-17B, and MW-20B) near the topography breaks to the Nemadji River or incised streams 
(Figure 2). 

Contour maps of water elevations in shallow wells and deep wells have been prepared and presented in 
past Enbridge internal Groundwater Monitoring Program reports. The most recent contour data from 
November 2015, May 2016 and October 2016 is presented in this Addendum as Figure 3A to Figure 3C 
(shallow) and Figure 4A to Figure 4C (deep). The lateral flow direction across the Property is generally 
toward the east/northeast, toward Lake Superior, with localized flow directions toward the Nemadji River 
or smaller streams in areas where the surface water features are present in deeply incised channels. Due 
to the shallow depth to water in the shallow wells, the groundwater contours mimic the ground surface 
topography. Groundwater elevations in the deeper wells are also similar to ground surface topography.  

The lateral groundwater gradients were measured from the groundwater contour maps prepared for data 
collected in November 2015, May 2016 and October 2016. The gradients were similar between the maps. 
The average lateral hydraulic gradient across the Property for the shallow well contour maps was 
approximately 0.003 to 0.004 feet per foot, and locally varies from approximately 0.0005 to 0.01 feet per 
foot. The average lateral hydraulic gradient across the Property for the deep well contour maps was 
approximately 0.004 to 0.005 feet per foot, and locally varies from approximately 0.002 to 0.01 feet per 
foot. 

The vertical hydraulic gradients were calculated from the water elevations in nested shallow and deep 
wells. Vertical gradients and the parameters used in the calculations are presented on Table 3. There was a 
measureable difference in water elevations between the shallow and deep wells within nested well pairs. 
The difference in water elevations between wells in a well nest ranged from approximately 3.4 to 18.2 feet. 
Flow direction was consistently downward at each well nest. The calculated vertical gradients ranged from 
0.1 to 0.5 feet per foot and is one to three orders of magnitude greater than the measured lateral 
hydraulic gradients. 

3.4 Well Placement 
Monitoring wells are present along facility boundaries downgradient of petroleum storage tanks. This 
includes areas where flow directions are, locally, directly toward the Nemadji River, or incised tributaries of 
the Nemadji River. The density of the well network, both laterally and vertically, was designed based on 
input from the WDNR and is expected to provide sufficient coverage to monitor background conditions 
and to evaluate potential migration of petroleum compounds in groundwater from the facility. 
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3.5 Hydraulic Conductivity 
Hydraulic conductivity of the soil at the site was evaluated using three different methods:  

• conducted slug tests at six wells,  

• conducted laboratory permeability tests on eight soil samples 

• calculated using the Hazen Method using grain size data from 10 samples 

Hydraulic conductivity values determined by each of the methods are presented on Table 4. More than 
one method was occasionally conducted from similar depth intervals of a boring/well to provide for direct 
comparison of methods. 

Slug tests were performed in three shallow and three deep wells. Slug test data were analyzed using 
AQTESOLV aquifer test analysis software. Test results are presented in Appendix C. Slug test results were 
very similar between all six wells (Table 4) with calculated hydraulic conductivities ranging from 1.1 x 10-8 
to 2.7 x 10-8 centimeters per second (cm/sec). 

Laboratory permeability testing was conducted on soil samples collected from varying depths ranging 
from 6 to 54.5 feet bgs. Soil samples were collected from eight borings during drilling with a thin-walled 
sampler (Shelby Tube) and submitted to a laboratory for permeability testing in accordance with ASTM 
D5084. Laboratory permeability reports are presented in Appendix D. Test results were similar for all soil 
samples (Table 4). The eight samples had hydraulic conductivity/permeability values ranging from 1.1 x 
10-8 to 3.7 x 10-8 cm/sec. 

Hazen Method calculations were conducted on soil grain size data collected from varying depths ranging 
from 10 to 58 feet bgs. Calculations, assumptions, and laboratory reports for grain size analyses are 
presented in Appendix E. The Hazen Method is considered to be applicable for sandy soil with an effective 
grain size between 0.1 and 3 millimeters (mm) (Fetter, 2001). The soil type at the site is clay with an 
effective grain size of 0.00001 to 0.00008 mm and it is not within the applicable range; however, the 
calculations are presented here as comparisons to slug test and laboratory permeability methods. 
Hydraulic conductivity values calculated using the Hazen Method ranged from 2 x 10-7 to 8 x 10-5 cm/sec. 

Hydraulic conductivity values from slug tests and laboratory permeability tests are very similar. The clay 
soil appears to have a consistent hydraulic conductivity across varying depths. The Hazen Method 
calculation varied over three orders of magnitude and were consistently one to three orders of magnitude 
higher than slug test or laboratory test values. The Hazen Method calculation values for permeability are 
considered to be less accurate as the grain size of the soil at the site is well outside the range considered 
to be applicable for the method. 

3.6 Groundwater Flow Velocity 
The average linear velocity, or seepage velocity, of groundwater is calculated using Darcy’s Law with the 
following equation: 
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V = K x (dh/dl)/ne, where 

V = average linear velocity 
K = hydraulic conductivity 
dh/dl = hydraulic gradient 
ne = effective porosity 

As described in previous sections, the hydraulic conductivity of soil at the site, as determined through slug 
tests and laboratory permeability tests, range from 1.1 x 10-8 to 3.7 x 10-8 cm/sec, the average lateral 
hydraulic gradient ranges from approximately 0.003 to 0.005, and the average vertical hydraulic gradient 
ranges from approximately 0.1 to 0.5. Porosity of clay soil ranges from approximately 33 to 60 percent 
and is greater than the porosity of coarse grained soil (Fetter, 2001). 

The lateral average linear velocity of groundwater at the site ranges from approximately 5.5 x 10-11 to 3.1 x 
10-10 cm/sec, or 0.00006 to 0.0003 feet per year based on the values presented above. The vertical linear 
velocity of groundwater ranges from approximately 1.8 x 10-9 to 5.6 x 10-8 cm/sec, or 0.002 to 0.06 feet 
per year.  

3.7 Potential Retardation and Degradation of Organic 
Compounds in Groundwater 

Groundwater velocities in the clay soil at the site are very slow, as described in the previous section. 
Therefore, contaminant migration with groundwater will also be slow. Transport of contaminants in 
groundwater can be further slowed due to adsorption of contaminants to soil and/or organic matter 
particles. Different contaminants are slowed at different rates based on specific properties of the 
compound, therefore, retardation rates will be compound specific and a blanket statement cannot be 
made regarding retardation of contaminants. However, clay soil generally has a higher affinity to adsorb 
compounds than granular soil (Fetter, 2001) and the soil at the site is predominantly clay. Soil properties 
that affect retardation are bulk density and moisture content. Soil samples were collected from select 
borings at varying depths and submitted for laboratory analyses of bulk density and moisture content. 
Laboratory reports are presented in Appendix F, and results are summarized on Table 5. Retardation 
equations also require a distribution coefficient for any specific compounds reaction with soil. Soil 
parameters are included in this document (Table 5) for future reference.  

Retardation of organic compounds also occurs due to adsorption to organic matter in soil. Organic matter 
content was determined for soil samples collected from select boring at various depths across the site. 
Laboratory reports are presented in Appendix F, and results are summarized on Table 5. Organic matter 
was present in all analyzed samples. Organic matter content was generally 0.8 to 1.5 percent, although 
one sample collected from boring MW-24A at a depth of 4 to 6 feet bgs had an organic matter content of 
13.8 percent, indicating surficial, or near surface, soil likely does contain more organic matter in localized 
portions of the site. Retardation equations also require a soil-water partition coefficient that is specific to 
different compounds. Soil parameters are included in this document (Table 5) for future reference. 
Separate calculations will need to be made for specific transport circumstances, although the presence of 
organic matter indicates retardation of organic compounds will occur. 
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Degradation of organic compounds can also occur during transport that will further reduce migration of 
organic compounds. The WDNR published an interim guidance document titled Naturally Occurring 
Biodegradation as a Remedial Action Option for Soil Contamination (PUBL-SW-515-95) which describes 
the degradation process. Petroleum related organic compounds are generally easily degraded under 
aerobic conditions, where oxygen is the terminal electron receptor. Aerobic biodegradation can occur 
where dissolved oxygen concentrations in soil, water or groundwater are greater than 0.2 milligrams per 
liter (mg/L), but, oxygen becomes rate-limiting at concentrations less than 1 mg/L. Dissolved oxygen 
concentrations in groundwater at the Property have been measured in the field during past well sampling 
activities, and can be used to evaluate the potential for aerobic biodegradation of organic compounds. 
Dissolved oxygen concentrations have ranged from approximately 0.5 to greater than 5 mg/L, and 
generally range between 1 and 3 mg/L. Dissolved oxygen data has been presented in previous 
groundwater monitoring reports prepared for the site. Petroleum organic compounds were not present in 
samples from the wells (Table 6); however, the dissolved oxygen concentrations indicate that aerobic 
biodegradation of petroleum organic compounds, if present, will occur. 

3.8 Groundwater Monitoring 
Groundwater monitoring has been conducted on an annual to semi-annual basis. Samples have been 
collected from all wells currently present at the site in November 2015, May 2016, and October 2016, and 
some wells have been sampled intermittently from 1999 to 2007, annually since 2008, and semi-annually 
since 2015. A summary of analytical results for samples collected from the monitoring wells is presented 
on Table 6. Future sampling will be conducted on a semi-annual basis in accordance with the WDNR 
request in their letter dated September 19, 2014 and as incorporated in the updated GMP SAP presented 
in Appendix G. It is anticipated that monitoring frequency will change back to annual after 3 to 5 years of 
semi-annual monitoring has been shown to adequately establish an appropriate amount of baseline data 
and demonstration that the hydrogeologic performance standard is appropriate.  
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4.0 Clarifications to the SI/RAP 
As the facility-wide approach to investigation and response action at the Superior Terminal has evolved, 
several definitions and reference to NR 700 code have been discussed, updated and amended. The 
summary provides a clarifications and updates to the SI/RAP.    

• The SI/RAP conditional approval letter dated September 19, 2014 references the execution and 
implementation of a negotiated agreement between Enbridge and the Department.  Subsequent 
conversations and discussions have resulted in the determination that an MOA would be a more 
appropriate method for establishing an agreement between the two parties.  It is the 
understanding of Enbridge that the MOA will not be contingent upon a negotiated agreement as 
defined by Wis. Sta. 292.11(7)(d), nor as an “environmental agreement” under Wis. Adm. Cod NR 
728.07. 

• Enbridge has agreed to complete semi-annual groundwater sampling as requested by the WDNR 
with the understanding that once a baseline is established, the monitoring frequency will be 
renegotiable. 

• The WDNR has requested soil headspace screening be completed using a Photoionization 
Detector (PID) with an 11.7eV lamp.  However, the majority of the petroleum compounds to be 
targeted as part of this SI/RAP fall within the range of the Ionization Potential (IP) of a 10.6 eV 
lamp (see table below).   

Compound IP (eV) 

Benzene 9.25 

Ethylbenzene 8.77 

Toluene 8.82 

Xylenes 8.56 / 8.44 

Trimethylbenzene (1,3,5 -) 8.41 

Methyl tert-butyl ether (MTBE) 9.24 

Napthalene 8.13 

eV = electronvolt 
Source: CRS Handbook of Chemistry and Physics 

Based on our review of published petroleum compound IP values for several additional volatile 
organic compounds (VOCs) and polyaromatic hydrocarbons (PAHs), we believe there are very 
few petroleum compounds that fall outside the 10.6 eV range.  Since the petroleum compounds 
being targeted for confirmation soil sampling fall within the detection range of a 10.6 eV lamp, 
Enbridge is requesting permission to use either a 10.6 eV or 11.7 eV lamp for soil headspace 
screening.      



 

 

 
 11  

 

• The SI/RAP conditional approval letter dated September 19, 2014 references actions to be taken 
under this SI/RAP will follow Wis. Adm. Code NR 708 actions.  It is the understanding of Enbridge 
that NR 708 will be one of the codes that will guide actions under this SI/RAP, but additional 
actions may also fall under Wis. Stat. ch. 292 and Wis. Admin. Code chs. NR700-754.  It is the 
intent of this SI/RAP and Enbridge to follow the applicable codes and that actions will not be 
solely limited to NR 708.  The pre-approved remedy approach outlined in Table 4 of the SI/RAP 
(Barr, 2014) has been updated to reflect the portion of the code that will apply at each stage and 
is included as Appendix H.   In addition to these updates, we have provided a comparison 
document that describes how release sites at the Property would be handled with the SI/RAP in 
place versus without the facility–wide approach.  This comparison document has also been 
included in Appendix H.  

• As part of the SI/RAP and MOA process, Enbridge is requesting that the WDNR establish a 
tracking system that will allow all eligible sites to be tracked under a single BRRTs number for the 
facility and allow Enbridge to update the single facility-wide GIS registry with individual release 
information.  It should be clarified that this SI/RAP established the pre-approval need for a 
remedy as required by NR 724 and that this process will include a formal RAP approval and/or No 
Further Action (NFA) correspondence from the WDNR for each release site that enters the facility-
wide GIS registry.    

• As part of the SI/RAP implementation and prior to final signature of the MOA, a Regulatory 
Notification, Classification and Pathway to Closure flow chart will need to be prepared and 
approved.  The purpose of the flow chart is to outline the process by which the RAP approval, 
NFA and GIS registry update under NR 708.09 or NR 720.05(3) will be completed to avoid any 
confusion regarding the intent of this process by future Enbridge or WDNR staff.   Based on input 
from the WDNR, a process flow chart has been developed for this purpose and is included in 
Appendix H for review and approval.    

• Prior to final MOA approval, a process for updating the Facility-Wide GIS Registry that outlines 
the required level of detail expected for each update needs to be established.  Based on input 
from the WDNR, a GIS Registry Update Checklist has been developed for WDNR review and 
approval (Appendix H).  The GIS Registry Update Checklist outlines the information required by the 
WDNR for updating the Facility-Wide GIS Registry with information for each release response, as 
needed.  Appendix H also includes an example GIS site update package for reference.     
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5.0 Summary 
Additional investigation was conducted at the site in 2015 as proposed in the SI/RAP and requested by 
the WDNR in their SI/RAP approval letter dated September 19, 2014. Site-specific hydrogeologic 
conditions were further characterized to establish site hydrogeology as a performance standard for 
remedial actions at the Property to address the groundwater pathway. This hydrogeology performance 
standard is being applied in accordance with NR 720.19(2), Wisconsin Administrative Code and will utilize 
the site monitoring well network for field verification of the performance standard.  

Enbridge installed three water table monitoring wells (MW-24A, MW-25A, and MW-26) and six deep 
piezometers (MW-5B, MW-6B, MW-22B, MW-23B, MW-24B, and MW-25B) in 2015 at locations presented 
in a work plan approved by the WDNR in their September 19, 2014 conditional approval letter.  Soil and 
geologic conditions encountered in borings for the wells were consistent with site conditions of the site 
conceptual model. The surficial geology consists dominantly of lean to fat clay with occasional thin and 
discontinuous layers of silt and clay to depths greater than 60 feet bgs. The thickness of the surficial clay is 
expected to be at least 120 feet, based on deep boring results presented in the SI/RAP. 

The hydraulic conductivity of the clay soil as determined by laboratory permeability tests and slug test at 
monitoring wells is low and was consistently found to be in the range of 1.1 x 10-8 to 3.7 x 10-8 cm/sec. 
The vertical hydraulic gradient in the clay soil was greater than the lateral hydraulic gradient. The low 
hydraulic conductivity of the soil also leads to low groundwater velocities. The lateral linear velocity of 
groundwater at the site ranges from approximately 0.00003 to 0.0002 feet per year. The vertical linear 
velocity of groundwater ranges from approximately 0.001 to 0.02 feet per year.  

Contaminant transport velocities will also be low, due to low groundwater velocities. Additionally, soil 
properties and dissolved oxygen concentrations in groundwater appear to be adequate to provide 
additional retardation of migration of petroleum organic compounds and/or provide for natural 
biodegradation of organic compounds. 

Monitoring wells are present downgradient of the facility along the facility boundaries in the lateral 
direction and deep wells are present in the vertical downgradient direction. The number and location of 
wells appears sufficient to provide effective monitoring to evaluate potential migration of petroleum 
compounds in groundwater from the facility. Monitoring of the existing network will provide for field 
verification of the performance standard for the groundwater pathway in accordance with NR 720.08, 
Wisconsin Administrative Code. 

Additional clarifications to the SI/RAP and MOA process have been identified and documented as part of 
this Addendum.  Upon approval and agreement by the WDNR, the clarifications will be incorporated into 
the final terms of the MOA document by reference to this document.   
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6.0 Conclusions 
Enbridge is requesting WDNR approval of this Addendum to the SI/RAP.  The work completed and 
documented in this Addendum address the items outlined in the conditional approval letter and provide 
further clarification to the SI/RAP facility-wide process.  Enbridge specifically requests WDNR review and 
approval of the following: 

• The MOA is not intended to be construed as a “negotiated agreement” pursuant to Wis. Stat. 
292.11(7) (d), nor as an “environmental agreement” under Wis. Adm. Cod NR 728.07. 

• The additional investigation outlined in Section 1.5.4 of the SI/RAP has been completed and the 
documentation provided in this Addendum support the use of a facility-wide hydrogeologic 
performance standard;    

• Enbridge has agreed to complete semi-annual groundwater sampling as requested by the WDNR 
with the understanding that once a baseline is established (3 to 5 years), the monitoring 
frequency can be renegotiated; 

• The additional groundwater work and GMP SAP update requested in the conditional approval 
letter have been addressed; 

• The WDNR will not require the use of an 11.7 eV lamp PID for soil screening;    

• The work completed under this SI/RAP will fall under Wis. Stat. ch. 292 and Wis. Adm. Code chs. 
NR 700-754; 

• A comparison document has been prepared describing how release sites are handled with vs. 
without the facility-wide approach.  This document is presented in Appendix H; 

• Prior to final MOA approval the WDNR will establish a tracking system that will allow all eligible 
sites to be tracked under a single BRRTs number for the facility; 

• Prior to final MOA approval, the WDNR will approve the attached  flow chart  clarifying  the 
process under NR 708.09 or NR 720.05(3) for remedy and NFA approval and how this will be 
determined for each individual release. 

• Prior to final MOA approval, the WDNR will approve the GIS Registry Update Checklist outlining 
what information will be required for updating each release on the site facility-wide GIS registry.   

Following WDNR review and approval, the SI/RAP Addendum and updated SI/RAP approval letter will be 
incorporated by reference into the final MOA.    
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7.0 Submittal Certification 
"I, Lynette M. Carney, hereby certify that I am a hydrogeologist as that term is defined in s.  NR 712.03(1), 
Wisconsin Administrative Code, and that to the best of my knowledge, all of the information contained in 
this document is correct, and the document was prepared in compliance with all applicable requirements 
in Chapters NR 700 to 726, Wisconsin Administrative Code." 

  1138 
Lynette M. Carney, PG Date Reg No. 
Senior Geologist 

"I, Jon M. Aspie, hereby certify that I am a hydrogeologist as that term is defined in s.  NR 712.03(1), 
Wisconsin Administrative Code, and that to the best of my knowledge, all of the information contained in 
this document is correct, and the document was prepared in compliance with all applicable requirements 
in Chapters NR 700 to 726, Wisconsin Administrative Code." 

  831 
Jon M Aspie, PG  Date Reg No. 
Senior Geologist 

8/14/2017

8/14/2017
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Well ID Date Installed
TOC Elevation 
(feet, NGVD)

Ground Surface 
Elevation 

Depth to 
Bottom (feet, 

from TOC)
Screen Length 

(feet)
MW-1 10/13/1999 665.22 663.46 22.57 10 642.65 652.65

MW-2 10/15/1999 659.37 657.06 27.26 10 632.11 642.11

MW-5 10/15/1999 645.37 642.85 27.06 10 618.31 628.31

MW-5B 11/3/2015 644.20 640.89‡ 57.78 5 586.42 591.42

MW-6 11/10/1999 648.01 645.79 26.76 10 621.25 631.25

MW-6B 11/27/2015 646.77 644.23‡ 58.1 5 588.67 593.67

MW-10 2010 662.01 660.11 30.5 10 631.51 641.51

MW-11 2010 656.33 654.06 18.27 10 638.06 648.06

MW-11B 11/19/2013 655.91 653.9 57.5 5 598.41 603.41

MW-12 2010 649.46 645.36 22.57 10 626.89 636.89

MW-14 2010 661.15 659.27 18.42 10 642.73 652.73

MW-15 2010 660.88 659.1 17.39 10 643.49 653.49

MW-17 9/25/2012 643.19 640.7 17.44 10 625.75 635.75

MW-17B 11/18/2013 643.27 640.9 44.8 3 598.47 601.47

MW-18 9/25/2012 644.23 641.8 17.2 10 627.03 637.03

MW-19A 11/25/2013 658.12 656.2 26 10 632.12 642.12

MW-19B 11/22/2013 658.22 656.2 59.8 5 598.42 603.42

MW-20A 11/21/2013 651.04 649 24 10 627.04 637.04

MW-20B 11/21/2013 651.34 649.4 60.1 5 591.24 596.24

MW-21A 11/20/2013 648.84 646.9 24.4 10 624.44 634.44

MW-21B 11/20/2013 648.83 646.7 60.7 5 588.13 593.13

MW-22B 10/21/2015 658.35 655.49‡ 57.55 5 600.8 605.8

MW-23B 10/20/2015 646.22 643.51‡ 57.11 5 589.11 594.11

MW-24A 10/22/2015 651.69 649.09‡ 18.85 10 632.84 642.84

MW-24B 10/26/2015 651.45 648.86‡ 49.21 5 602.24 607.24

MW-25A 10/28/2015 638.31 635.91‡ 19 10 619.31 629.31

MW-25B 10/29/2015 638.52 635.85‡ 49.25 5 589.27 594.27

MW-26 10/28/2015 646.17 643.44‡ 18.7 10 627.47 637.47

Notes:

NGVD = National Geodetic Vertical Datum

TOC = Top of Casing

BOLD = Feet in NAVD88 (North America Vertical Datum)

Screened Interval 
Elevation (Feet NGVD)

Table 1
Well Construction Data

Enbridge Superior Terminal



Location Date
TOC Elevation 
(feet NGVD)

Grade Elevation 
(feet NGVD)

Depth to 
Groundwater 

(feet)
Groundwater Elevation 

(feet NGVD)
MW-1 20-Dec-99 665.19 663.15 6.35 658.84

14-Jan-00 6.91 658.28
16-Feb-00 7.26 657.93
1-Dec-03 6.94 658.25
14-Oct-04 5.70 659.49
15-Sep-08 9.43 655.76
1-Oct-09 6.90 658.29

20-Sep-10 665.22 663.46 5.61 659.61
20-Sep-11 6.23 658.99
26-Sep-12 7.33 657.89
20-Nov-13 5.81 659.41
27-Aug-14 5.67 659.55
10-Nov-15 5.47 659.75
16-May-16 5.63 659.59
3-Oct-16 6.59 658.63

MW-2 20-Dec-99 659.42 656.96 4.17 655.25
14-Jan-00 6.71 652.71
16-Feb-00 7.49 651.93
1-Dec-03 4.91 654.51
14-Oct-04 4.81 654.61
16-Oct-08 4.04 655.38
1-Oct-09 7.25 652.17

17-Sep-10 659.37 657.06 4.81 654.56
20-Sep-11 6.74 652.63
26-Sep-12 8.23 651.14
20-Nov-13 5.31 654.06
27-Aug-14 4.11 655.26
10-Nov-15 3.30 656.07
16-May-16 4.09 655.28
3-Oct-16 5.70 653.67

MW-5 20-Dec-99 645.43 642.85 3.92 641.51
14-Jan-00 6.33 639.10
16-Feb-00 6.82 638.61
1-Dec-03 7.26 638.17
14-Oct-04 5.27 640.16
15-Sep-08 6.32 639.11
1-Oct-09 7.50 637.93

17-Sep-10 645.37 642.85 6.26 639.11
20-Sep-11 7.55 637.82
26-Sep-12 9.75 635.62
20-Nov-13 4.13 641.24
29-Aug-14 3.68 641.69
12-Nov-15 4.14 641.23
18-May-16 3.38 641.99
4-Oct-16 3.69 641.68

MW-5B 13-Nov-15 644.199‡ 640.89‡ 56.33* 587.87
18-May-16 8.12 636.08
4-Oct-16 9.14 635.06

Enbridge Superior Terminal

Table 2
Groundwater Elevation Data



Location Date
TOC Elevation 
(feet NGVD)

Grade Elevation 
(feet NGVD)

Depth to 
Groundwater 

(feet)
Groundwater Elevation 

(feet NGVD)

Enbridge Superior Terminal

Table 2
Groundwater Elevation Data

MW-6 20-Dec-99 648.03 646.07 21.16 626.87
14-Jan-00 18.63 629.40
16-Feb-00 14.12 633.91
1-Dec-03 8.63 639.40
14-Oct-04 8.19 639.84
15-Sep-08 7.51 640.52
1-Oct-09 8.98 639.05

17-Sep-10 648.01 645.79 7.65 640.36
20-Sep-11 7.94 640.07
26-Sep-12 8.40 639.61
20-Nov-13 7.42 640.59
29-Aug-14 7.40 640.61
11-Nov-15 7.49 640.52
16-May-16 7.60 640.41
6-Oct-16 8.60 639.41

MW-6B 12-Nov-15 646.77‡ 644.23‡ 51.56* 595.21
17-May-16 9.92 636.85
6-Oct-16 10.80 635.97

MW-10 20-Sep-10 662.01 660.11 6.10 655.91
20-Sep-11 6.52 655.49
26-Sep-12 6.86 655.15
21-Nov-13 5.79 656.22
29-Aug-14 4.28 657.73
11-Nov-15 5.81 656.20
17-May-16 6.10 655.91
6-Oct-16 5.43 656.58

MW-11 20-Sep-10 656.33 654.06 8.31 648.02
20-Sep-11 8.70 647.63
26-Sep-12 8.27 648.06
21-Nov-13 8.77 647.56
28-Aug-14 7.86 648.47
11-Nov-15 7.88 648.45
17-May-16 8.22 648.11
6-Oct-16 8.70 647.63

MW-11B 5-Dec-13 655.91 653.86 54.71* 601.20
28-Aug-14 22.66 633.25
11-Nov-15 21.81 634.10
17-May-16 24.28 631.63
6-Oct-16 26.50 629.41

MW-12 20-Sep-10 649.46 645.36 6.65 642.81
20-Sep-11 7.35 642.11
26-Sep-12 9.81 639.65
21-Nov-13 7.81 641.65
29-Aug-14 8.23 641.23
10-Nov-15 4.90 644.56
19-May-16 4.98 644.48
4-Oct-16 5.05 644.41

MW-13+ 20-Sep-10 647.51 644.77 3.92 643.59
20-Sep-11 5.08 642.43
26-Sep-12 6.72 640.79

Well Sealed in May 2013



Location Date
TOC Elevation 
(feet NGVD)

Grade Elevation 
(feet NGVD)

Depth to 
Groundwater 

(feet)
Groundwater Elevation 

(feet NGVD)

Enbridge Superior Terminal

Table 2
Groundwater Elevation Data

MW-14 20-Sep-10 661.15 659.27 5.57 655.58
20-Sep-11 6.32 654.83
26-Sep-12 6.76 654.39
20-Nov-13 5.52 655.63
29-Aug-14 4.67 656.48
10-Nov-15 5.00 656.15
16-May-16 5.77 655.38
5-Oct-16 6.50 654.65

MW-15 20-Sep-10 660.88 659.1 3.50 657.38
20-Sep-11 5.03 655.85
26-Sep-12 6.53 654.35
20-Nov-13 4.64 656.24
29-Aug-14 3.38 657.50
10-Nov-15 3.93 656.95
16-May-16 3.86 657.02
5-Oct-16 5.35 655.53

MW-17 2-Nov-12 643.19 640.7 15.99* 627.20
20-Nov-13 5.62 637.57
28-Aug-14 5.40 637.79
12-Nov-15 4.80 638.39
18-May-16 5.30 637.89
4-Oct-16 6.15 637.04

MW-17B 17-Dec-13 643.27 640.95 44.25* 599.02
28-Aug-14 18.41 624.86
12-Nov-15 15.41 627.86
18-May-16 19.07 624.20
4-Oct-16 21.81 621.46

MW-18 2-Nov-12 644.23 641.8 13.83* 630.40
20-Nov-13 5.95 638.28
29-Aug-14 5.31 638.92
12-Nov-15 5.24 638.99
18-May-16 6.10 638.13
7-Oct-16 5.66 638.57

MW-19A 5-Dec-13 658.12 656.15 17.81* 640.31
27-Aug-14 3.92 654.20
10-Nov-15 3.41 654.71
16-May-16 3.40 654.72
3-Oct-16 3.59 654.53

MW-19B 5-Dec-13 658.22 656.19 53.90* 604.32
27-Aug-14 13.42 644.80
10-Nov-15 13.37 644.85
17-May-16 13.31 644.91
3-Oct-16 13.74 644.48

MW-20A 17-Dec-13 651.04 648.98 21.48* 629.56
28-Aug-14 6.34 644.70
9-Nov-15 5.84 645.20

17-May-16 5.08 645.96
5-Oct-16 7.50 643.54



Location Date
TOC Elevation 
(feet NGVD)

Grade Elevation 
(feet NGVD)

Depth to 
Groundwater 

(feet)
Groundwater Elevation 

(feet NGVD)

Enbridge Superior Terminal

Table 2
Groundwater Elevation Data

MW-20B 26-Nov-13 651.34 649.36 56.40* 594.94
28-Aug-14 20.47 630.87
9-Nov-15 18.97 632.37

17-May-16 19.24 632.10
5-Oct-16 19.89 631.45

MW-21A 17-Dec-13 648.84 646.86 18.04* 630.80
27-Aug-14 5.39 643.45
11-Nov-15 4.61 644.23
17-May-16 4.10 644.74
6-Oct-16 6.25 642.59

MW-21B 17-Dec-13 648.83 646.68 38.62* 608.06
27-Aug-14 18.98 629.85
11-Nov-15 18.78 630.05
17-May-16 18.50 630.33
6-Oct-16 19.38 629.45

MW-22B 13-Nov-15 658.35‡ 655.49‡ 12.23* 646.12
17-May-16 16.11 642.24
4-Oct-16 16.55 641.80

MW-23B 16-Nov-15 646.22‡ 643.51‡ 50.51* 595.71
18-May-16 9.25 636.97
4-Oct-16 14.07 632.15

MW-24A 13-Nov-15 651.69‡ 649.09‡ 16.3* 635.39
18-May-16 4.20 647.49
5-Oct-16 3.69 648.00

MW-24B 13-Nov-15 651.45‡ 648.86‡ 21.33* 630.12
18-May-16 15.52 635.93
5-Oct-16 15.83 635.62

MW-25A 13-Nov-15 638.31‡ 635.91‡ 2.71* 635.60
19-May-16 3.05 635.26
3-Oct-16 3.68 634.63

MW-25B 13-Nov-15 638.52‡ 635.85‡ 15.52* 623.00
19-May-16 7.40 631.12
3-Oct-16 8.38 630.14

MW-26 13-Nov-15 646.17‡ 643.44‡ 17.5* 628.67
28-May-16 7.79 638.38
4-Oct-16 6.46 639.71

Notes:
NGVD = National Geodetic Vertical Datum
TOC = Top of Casing
* = New well construction.  Steady state depth to groundwater not established.
+ = Well no longer part of the Annual Groundwater Monitoring Program
‡ = Feet in NAVD88 (North America Vertical Datum)



Location Date

Shallow 
Well Water 
Elevation 
(ft/MSL)

Deep Well 
Water 

Elevation 
(ft/MSL)

Change in 
Water  

Elevation 
(dh)

 
Well 

Midscreen 
Elevation 
(ft/MSL)

Deep Well 
Midscreen 
Elevation 
(ft/MSL)

Distance 
between 

midscreen 
points (dl)

Vertical 
Gradient 

dh/dl 
(feet/feet)

MW-5 and  MW-5B 05/18/2016 641.99 636.08 -5.91 623.52 588.92 34.60 -0.17
10/04/2016 641.68 635.06 -6.62 623.52 588.92 34.60 -0.19

MW-6 and MW-6B 05/16/2016 640.41 636.85 -3.56 625.51 591.17 34.34 -0.10
10/06/2016 639.41 635.97 -3.44 625.51 591.17 34.34 -0.10

MW-11 and MW-11B 08/28/2014 648.47 633.25 -15.22 643.27 601.01 42.26 -0.36
11/11/2015 648.45 634.10 -14.35 643.26 601.01 42.25 -0.34
05/17/2006 648.11 631.63 -16.48 643.09 601.01 42.08 -0.39
10/06/2016 647.63 629.41 -18.22 642.85 601.01 41.84 -0.44

MW-17 and MW-17B 08/28/2014 637.79 624.86 -12.93 630.92 601.00 29.92 -0.43
11/12/2015 638.39 627.86 -10.53 630.92 601.00 29.92 -0.35
05/18/2016 637.89 624.20 -13.69 630.92 601.00 29.92 -0.46
10/04/2016 637.04 621.46 -15.58 630.92 601.00 29.92 -0.52

MW-19A and MW-19B 08/27/2014 654.20 644.80 -9.40 639.13 600.92 38.21 -0.25
11/10/2015 657.71 644.85 -12.86 639.13 600.92 38.21 -0.34
05/16/2016 654.72 644.91 -9.81 639.13 600.92 38.21 -0.26
10/03/2016 654.53 644.48 -10.05 639.13 600.92 38.21 -0.26

MW-20A and MW-20B 08/28/2014 644.70 630.87 -13.83 632.04 593.84 38.20 -0.36
11/09/2015 645.20 632.37 -12.83 632.04 593.84 38.20 -0.34
05/17/2016 645.96 632.10 -13.86 632.04 593.84 38.20 -0.36
10/05/2016 643.54 631.45 -12.09 632.04 593.84 38.20 -0.32

MW-21A and MW-21B 08/27/2014 643.45 629.85 -13.60 630.47 590.33 40.14 -0.34
11/11/2015 644.23 630.05 -14.18 630.47 590.33 40.14 -0.35
05/17/2016 644.74 629.83 -14.91 630.47 590.33 40.14 -0.37
10/06/2016 642.59 629.45 -13.14 630.47 590.33 40.14 -0.33

MW-24A and MW-24B 05/18/2016 647.49 635.93 -11.56 637.84 604.74 33.10 -0.35
10/05/2016 648.00 635.62 -12.38 637.84 604.74 33.10 -0.37

MW-25A and MW-25B 05/19/2016 635.26 631.12 -4.14 624.31 591.77 32.54 -0.13
10/03/2016 634.63 630.14 -4.49 624.31 591.77 32.54 -0.14

Notes:

Assume 10' screen length for MW-5, 6, 11, & 17 - no documentation found
TOC determined using a mix of NAVD and NGVD - may need adjustment
TOC, dtw, and dtb manually entered by IGM 6/8/16

Table 3
Vertical Gradient at Well Nest Locations

Enbridge Superior Terminal

dtb measured by TTB, May 2016.  Some dtbs appear to be estimated, which may affect the screen elevation 
calculations.



Well/ Sample
Boring Group K (cm/s) Screen Interval K (cm/sec) Sample Depth K (cm/sec) sample depth

MW-19A Shallow 2.7E-08 12-22 2.74E-08 16-18 2.00E-07 14
MW-20A Shallow 1.1E-08 12-22 1.52E-08 16-18 3.20E-06 14
MW-21A Shallow 1.3E-08 12-22 -- -- 3.20E-06 16
MW-24A Shallow 2.90E-08 6 - 8 2.00E-07 10
MW-25A Shallow 1.50E-08 6 - 8 2.00E-07 10
MW-17B Deep 8.00E-05 42
MW-11B Deep 3.70E-08 49-51
MW-19B Deep 2.6E-08 53-58 -- -- 1.80E-06 58
MW-20B Deep 1.1E-08 53-58 -- -- 1.28E-05 54
MW-21B Deep 1.8E-08 53-58 2.46E-08 53-54.5 -- --
MW-24B Deep 1.10E-08 40 - 42 5.00E-06 45
MW-25B Deep 1.50E-08 40 - 42 2.00E-07 45

Laboratory Permeability DataSlug Test Data

Table 4
Hydraulic Conductivity Values and Method Comparison

Enbridge Superior Terminal

Hazen Method from Grain Size



Organic Content Dry Bulk Density
Boring Depth % (lbs/cu ft)

MW-11B 49-51 1.3 71.7
MW-19A 16-18 1.5 68.1
MW-20A 16-18 1 89.2
MW-21B 53-54.5 1.3 82.6

MW-24A 4-6 13.8 75.5
MW-24B 38-40 1.2 68.8
MW-25A 4-6 0.8 92
MW-25B 38-40 0.8 75

Table 5
Soil Properties

Enbridge Superior Terminal
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MW-1 20-Dec-99 < 1.0 < 1.2 <1.1 < 3.7 < 100 NS NS NS
2-Dec-03 <0.30 <0.60 <0.58 <1.84 <100 NS NS NS
14-Oct-04 0.28*  < 0.40 < 0.36 < 1.1 < 110 NS NS NS
15-Sep-08 < 1.0 < 1.0 < 1.0 < 3.0 < 500 NS NS NS
1-Oct-09 < 1.0 < 1.0 < 1.0 < 3.0 <51 NS NS NS

17-Sep-10 < 1.0 < 1.0 < 1.0 < 3.0 <100 NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 <115 NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 <120 NS NS NS
22-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
27-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
10-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
24-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
3-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-2 20-Dec-99 < 1.0 < 1.2 <1.1 < 3.7 <100 NS NS NS
2-Dec-03 <0.30 <0.60 <0.58 <1.84 <100 NS NS NS
14-Oct-04 1.5* < 0.40 < 0.36 < 1.1 < 100 NS NS NS
16-Oct-08 < 1.0 < 1.0 < 1.0 < 3.0 <460 NS NS NS
1-Oct-09 < 1.0 < 1.0 < 1.0 < 3.0 <51 NS NS NS

17-Sep-10 < 1.0 < 1.0 < 1.0 < 3.0 <103 NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 <111 NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 <110 NS NS NS
22-Nov-13 < 1.0 <1.0 <1.0 < 3.0 NS <4.0 <1.0 <1.0
27-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
10-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
24-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
3-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-5 20-Dec-99 < 1.0 < 1.2 <1.1 < 3.7 <100 NS NS NS
2-Dec-03 <0.30 <0.60 <0.58 <1.84 <100 NS NS NS
14-Oct-04 0.75*  < 0.40 < 0.36 < 1.1 < 100 NS NS NS
15-Sep-08 < 1.0 < 1.0 < 1.0 < 3.0 < 460 NS NS NS
1-Oct-09 < 1.0 < 1.0 < 1.0 < 3.0 160 NS NS NS

17-Sep-10 < 1.0 < 1.0 < 1.0 < 3.0 <102 NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 <110 NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 <100 NS NS NS
25-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
29-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

12-Nov-15 (Dup-2) <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
24-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
4-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

Table 6
Analytical Results of Water Samples from Wells

Enbridge Superior Terminal
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Table 6
Analytical Results of Water Samples from Wells

Enbridge Superior Terminal

MW-5B 13-Nov-15‡ <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
24-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
4-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-6 20-Dec-99 < 1.0 < 1.2 <1.1 < 3.7 <100 NS NS NS
2-Dec-03 <0.30 <0.60 <0.58 <1.84 <100 NS NS NS
14-Oct-04 0.67*  < 0.40 < 0.36 < 1.1 < 100 NS NS NS
15-Sep-08 < 1.0 < 1.0 < 1.0 < 3.0 < 460 NS NS NS
1-Oct-09 < 1.0 < 1.0 < 1.0 < 3.0 <51 NS NS NS

20-Sep-10 < 1.0 < 1.0 < 1.0 < 3.0 <108 NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 <115 NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 <110 NS NS NS
25-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
29-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

29-Aug-14(DUP-2) <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
11-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
21-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
6-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-6B 12-Nov-15‡ <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
21-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
6-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-10 20-Sep-10 < 1.0 < 1.0 < 1.0 < 3.0 212 NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 170 NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 150 NS NS NS
21-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
29-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
11-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
21-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
6-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-11 20-Sep-10 <1.0 <1.0 2.2 <3.0 373 NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 266 NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 330 NS NS NS
21-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 1.2 < 1.0
28-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
11-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
21-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
6-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
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Table 6
Analytical Results of Water Samples from Wells

Enbridge Superior Terminal

MW-11B 5-Dec-13 < 1.0 < 1.0 < 1.0 3.1 NS < 4.0 < 1.0 < 1.0
28-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
11-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
21-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
6-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-12 17-Sep-10 < 1.0 < 1.0 < 1.0 < 3.0 <101 NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 <110 NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 <110 NS NS NS
25-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
29-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
10-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
4-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-13+ 27-Sep-10 < 1.0 < 1.0 < 1.0 < 3.0 <101 NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 <109 NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 <110 NS NS NS

MW-14 17-Sep-10 < 1.0 < 1.0 < 1.0 < 3.0 <111 NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 <105 NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 <110 NS NS NS
22-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
29-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

10-Nov-15(Dup-1) <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
5-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-15 17-Sep-10 < 1.0 < 1.0 < 1.0 < 3.0 <102 NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 <112 NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 <110 NS NS NS
22-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
29-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
10-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
5-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-17 2-Nov-12 < 1.0 < 1.0 < 1.0 < 3.0 190 NS NS NS
21-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
28-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

28-Aug-14(DUP-1) <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
12-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
4-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

Well Sealed in May 2013
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Table 6
Analytical Results of Water Samples from Wells

Enbridge Superior Terminal

MW-17B 17-Dec-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
28-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
12-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
4-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-18 2-Nov-12 < 1.0 < 1.0 < 1.0 < 3.0 160 NS NS NS
21-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
29-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
12-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
7-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-19A 5-Dec-13 < 1.0 < 1.0 1.2 < 3.0 NS < 4.0 < 1.0 < 1.0
29-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
10-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
24-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
3-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-19B 5-Dec-13 < 1.0 < 1.0 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
29-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
10-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
24-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
3-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-20A 17-Dec-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
28-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
9-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0

21-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
5-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-20B 17-Dec-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
28-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
9-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0

21-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
5-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
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Table 6
Analytical Results of Water Samples from Wells

Enbridge Superior Terminal

MW-21A 17-Dec-13 < 1.0 < 1.0 < 1.0 < 3.0 NS < 4.0 < 1.0 < 1.0
27-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
11-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
21-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
6-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-21B 26-Nov-13 < 2.0 < 2.0 < 2.0 < 6.0 NS < 8.0 < 2.0 < 2.0
27-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
11-Nov-15 <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
21-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
6-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-22B 13-Nov-15‡ <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
21-May-16 <1.0 <1.0 3.6 <3.0 NS <5.0 <1.0 <1.0
4-Oct-16 <1.0 <1.0 <3.0 <3.0 NS <5.0 <1.0 <1.0

MW-23B 16-Nov-15‡ <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
21-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
4-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-24A 13-Nov-15‡ <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
5-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-24B 13-Nov-15(Dup-3)‡ <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
5-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-25A 13-Nov-15‡ <5.0 <5.0 <5.0 <15.0 NS <20.0 <5.0 <5.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
3-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-25B 13-Nov-15‡ <5.0 <5.0 <5.0 <15.0 NS <20.0 <5.0 <5.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
3-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

MW-26 13-Nov-15‡ <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
4-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
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Table 6
Analytical Results of Water Samples from Wells

Enbridge Superior Terminal

Trip Blank 2-Dec-03 <0.30 <0.60 <0.58 <1.84 --- NS NS NS
14-Oct-04 1.3* < 0.40 < 0.36 < 1.1 --- NS NS NS
20-Sep-10 < 1.0 < 1.0 < 1.0 < 3.0 --- NS NS NS
20-Sep-11 < 1.0 < 1.0 < 1.0 < 3.0 --- NS NS NS
26-Sep-12 < 1.0 < 1.0 < 1.0 < 3.0 --- NS NS NS
2-Nov-12 < 1.0 < 1.0 < 1.0 < 3.0 --- NS NS NS
22-Nov-13 < 1.0 < 1.0 < 1.0 < 3.0 --- < 4.0 < 1.0 < 1.0
27-Aug-14 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
9-Nov-15 <1.0 <1.0 1.7 <3.0 NS <4.0 <1.0 <1.0
10-Nov-15 <1.0 <1.0 1.6 <3.0 NS <4.0 <1.0 <1.0
10-Nov-15 <1.0 <1.0 1.7 <3.0 NS <4.0 <1.0 <1.0
11-Nov-15 <1.0 <1.0 1.3 <3.0 NS <4.0 <1.0 <1.0
11-Nov-15 <1.0 <1.0 1.3 <3.0 NS <4.0 <1.0 <1.0
12-Nov-15‡ <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
13-Nov-15‡ <1.0 <1.0 <1.0 <3.0 NS <4.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
22-May-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
3-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0
6-Oct-16 <1.0 <1.0 <1.0 <3.0 NS <5.0 <1.0 <1.0

Field Blank 14-Oct-04 1.9* < 0.40 0.49* < 1.1 --- NS NS NS
Notes:
µg/L = micrograms per liter (parts per billion)
NS = Not sampled for this parameter 

+      Well no longer part of the Annual Groundwater Monitoring Program
‡ Well analyzed for full-list volatile organic compounds. 
<1.0 = not detected above the laboratory practical quantitation limit

*      Detections are likely false positives. Samples were stored at lab in refrigerator at laboratory next to unrelated samples with high 
benzene and toluene concentrations.

https://en.wikipedia.org/wiki/Double_dagger_(typography)#
https://en.wikipedia.org/wiki/Double_dagger_(typography)#
https://en.wikipedia.org/wiki/Double_dagger_(typography)#
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Figure 2

MONITORING WELL LOCATIONS
Enbridge Superior Terminal

Superior, Wisconsin
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Figure A-1

PARCEL MAP
SUPERIOR TERMINAL
Enbridge Energy, L.P.
Superior, Wisconsin
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PARCELNO VESTING DEED OWNER NAME LEGALDESC

018010246900 542/156 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 9TH ST
, LOTS 2, 4 & 6 & ALLEY 
VACATED.
, 493-635

018010298700 519/319 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 13TH ST
, E 1/4 NE BL 4 & STS, AVES
, 
ALLEYS VAC. 326R617

018010273000 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 10TH ST
 LOT 9 THRU 65, ODD NO'S, 
AND ALLEYS, W 10TH ST, & 29TH & 30TH AVENUES E 
VACATED.
 311-239

018010292200 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUPERIOR W 11TH ST
 W 1/2 BLK 9 AND W 
10TH ST, W 11TH ST & 26TH AVE E VACATED

018010308100 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 15TH ST
 NW 1/4,NE 1/4, & SW 1/4

BL 9 & STS, AVES & ALLEYS
 VACATED   326R617

018010272800 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 10TH ST
 LOTS 1 TO 7, ODD NO'S & 
ALLEY & W 10TH ST VAC.
 493-635

018010332500 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 23RD ST
 BL 12
 & N 23RD & 24TH STS 
VAC
 & 26TH AVE E VACATED

018010336500 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 25TH ST
 BLOCK 11
 & N 24TH & 25TH 
STS VAC
 & 26TH AVE E VACATED

018010265400 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 9TH ST
 LOTS 190 & 192 & ALLEY VAC 
EXC R/W.
 311-304

018010256800 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 9TH ST
 LOTS 94 THRU 142, EVEN 
NO'S, AND ALLEYS & 27TH & 28TH AVENUES E VACATED EXC 
R/W.
 327-100

018010275700 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 10TH ST
 LOTS 67 & 69 & ALLEY & W 
10TH ST VAC.
 330-5

018010290000 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 11TH ST W 1/2 BL 1 AND W 10TH ST, W 
11TH ST, & 30TH AVE E VAC

018010469400 519/329 LAKEHEAD PIPELINE CO LTD
MCBEAN BLKS W 15TH ST LOT
 129 THRU 143 ODD NOS 
INCL
 & STS, AVES, ALLEYS VAC
 326R617

018010307000 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 15TH ST
 BL 3 & STS, AVES & ALLEYS

VACATED 326R617 EXC R/W
 311D239-241

018010276100 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 10TH ST
 LOT 71 THRU 191, ODD NO'S, 
AND ALLEYS, W 10TH ST, & 26TH, 27TH & 28TH AVENUES E 
VACATED.
 311-210

018010291900 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 11TH ST
 BLKS 7 & 8 & STS, AVES, 
ALLEYS VAC 326R617 & #802021

018010339400 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 27TH ST
 BLOCK 11
& N 26TH & 27TH 
STS VAC
 & 26TH AVE E VACATED

018010299300 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 13TH ST
 BL 5 & STS, AVES & ALLEYS

VAC 326R617
 311-210

018010247200 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 9TH ST
 LOT 8 & ALLEY VACATED.

493-635 THRU 639

018010290700 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 11TH ST
 BLK 3 AND W 10TH ST, W 
11TH ST, & 29TH & 30TH AVES E VACATED.
 311-240

Summary of Parcels and Associated Deeds
Enbridge Superior Terminal
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018010386100 519/329 LAKEHEAD PIPELINE CO LTD
SUBDIV OF BL 6 W 15TH ST
 LOT 70 THRU 96 EVEN NO'S

INCL STS, AVES & ALLEYS
 VAC 326R617

018010504000 519/329 LAKEHEAD PIPELINE CO LTD

WORTLEY'S SUB DIV W 13TH
 ST LOTS 2 THRU 30, EVEN 
N
O'S INCL W 13TH ST &
 STS, AVES & ALLEYS VAC

326R617
 256-442

018010298900 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 13TH ST
 W 3/4 NE BL 4 & STS, AVES

ALLEYS VAC 326R617

018010290500 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 11TH ST

BLOCK 2 & STS, AVES & ALLEYS VACATED 326R617 & #802021

018010307400 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 15TH ST
 N 1/2 & SE 1/4 BL 5 & STS,

AVES ALLEYS VAC 326R617

018010438100 519/329 LAKEHEAD PIPELINE CO LTD
BELMONT PLACE W 15TH ST
 LOTS 97 TO 127 INCL ODD

NOS & STS, AVES, ALLEYS
 VAC 326R617

018010449000 519/329 DOUGLAS COUNTY
DAISY DIV W 12TH ST LOTS 2,4,6,8 & STS, AVES,

ALLEYS VAC 326R617

018010315600 519/329 LAKEHEAD PIPELINE CO LTD TOWNSITE OF SUP W 16TH ST
 S 1/2 FR BL 10
 329-469

018010342400 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 29TH ST
 BL 11
 & N 28TH & 29TH STS 
VAC
 & 26TH AVE E VACATED

018010301600 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 13TH ST
 BLKS 10, 11 & STS, AVES &

ALLEYS VAC 326R617

018010376200 519/329 LAKEHEAD PIPELINE CO LTD

SUB DIV OF BL 10 W 11TH ST
 LOTS 130 THRU 140 EVEN 
NO'S, & STS, AVES,
 ALLEYS VAC 326R617 & #80202       
1.
304-581

018010377800 519/329 LAKEHEAD PIPELINE CO LTD

SUB DIV OF BL 10 W 11TH
 ST LOT 129 THRU 159,

ODD NO'S INCL W 12TH ST
 & STS, AVES, ALLEYS VAC.
 
326R617

018010315700 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUPERIOR W 17TH
 ST, BL 1 EXC ALL OF 
THE
 MCBEAN BLKS SUBDIV IN NW1/4

OF E 1/2 & THE SE1/4 OF
 E 1/2   507-603

018010316200 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 17TH ST
 NW 1/4 BL 2 & ALLEYS, STS

VAC 78A474 SUBJ TO EASEMENT
 507-603

018010310800 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 15TH ST
 BL 12 & STS, AVES & 
ALLEYS
 VACATED     326R617

018010291500 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 11TH ST

BL 6 & STS, AVES VAC 326R617 & #802021.

310-27

018010306300 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 15TH ST
 BL 2 EXC E 1/4 & W 1/4 OF

E 1/2 & STS, AVES, ALLEYS
 VAC 326R617

018010290800 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 11TH ST
 BLK 5 AND W 10TH ST, W 
11TH ST, & 28TH & 29TH AVES E VACATED

018010445800 519/329 LAKEHEAD PIPELINE CO LTD

BUTLERS & MCCABES SUB DIV  OF BL 4 W 15TH ST LOTS 33 
TO 61 ODD NOS W 16TH ST LOTS 34 TO 60 EVEN NOS W 15TH 
ST & STS, AVES, ALLEYS VAC 326R617

018010332300 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 23RD ST
 BL 11 EXC PT CONV 
308D506
 & 26TH AVE E VACATED
 86A311
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018010310300 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 15TH ST
 WEST OF VILLARD AVENUE

BLOCK 11 & 1/2 STS, AVES,
 ALLEYS VAC 326R617

018010466600 519/329 LAKEHEAD PIPELINE CO LTD

MCBEAN BLKS W 15TH ST E
 VILLARD AVE LOTS 178 THRU

FR LOT 192 EVEN NO'S BL 11
 14TH ST & STS, AVES,

ALLEYS VAC 326R617

018010472200 519/329 LAKEHEAD PIPELINE CO LTD

MCBEAN BLKS W 17TH ST LOT
 S 14 & 16 BL 1 W 16TH ST

& STS, AVES, ALLEYS VAC.
 326R617      507-603

018010298800 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 13TH ST
 E 3/4 SE BL 4 & STS, AVES

ALLEYS VAC 326R617

018010449401 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
DAISY DIVISION W 13TH ST
 LOTS 19, 21 & 23 & STS

AVES & ALLEYS VACATED
 326R617

018010260800 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 9TH ST
 LOTS 144 THRU 188, EVEN 
NO'S, AND ALLEYS & 26TH AVE E VAC EXC R/W 
311-28

018010451500 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
DAISY DIV W 13TH ST LOTS
 25 TO 31 & STS, AVES 
&
ALLEYS VACATED   326R617

018010299000 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 13TH ST
 W 1/4 SE BL 4 & STS, AVES

ALLEYS VAC 326R617

018010450200 519/329 LAKEHEAD PIPELINE CO LTD
DAISY DIV W 13TH ST LOTS
 1 THRU 17 ODD NOS INCL &

STS, AVES, ALLEYS VAC
 326R617

018010247500 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 9TH ST
 LOT 10 THRU LOT 84, EVEN 
NO'S AND ALLEYS & 29TH & 30TH AVENUES E VACATED, EXC 
R/W.
 311-239

018010461400 519/329 LAKEHEAD PIPELINE CO LTD
HARTOPP PLACE, W 13TH ST
 LOT 129 TO 159 INC ODD

NOS & STS, AVES, ALLEYS
 VAC 326R617

018010468600 519/329 LAKEHEAD PIPELINE CO LTD

MCBEAN BLKS W 15TH ST LOT
 81 THRU 95 ODD NOS INCL

& STS, AVES, ALLEYS VAC
 326R617
 311-239

018010475000 519/329 LAKEHEAD PIPELINE CO LTD

MCBEAN BLOCKS W 17TH ST
 LOTS 2 THRU 16 EVEN NO'S

BL 2, 17TH ST & ALLEY VAC
 78A474 SUBJ TO EASEMENT

507-603

018010373300 519/329 LAKEHEAD PIPELINE CO LTD
SUB DIV OF BLK 4 W 11TH ST
 LOTS 34 THRU LOT 64 EVEN 
#S, & ST, AVE & ALLEY VAC 326R617 & #802021

018010293000 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 11TH ST

BL 12 & STS, AVES, ALLEYS VAC 326R617 & #802021

018010452600 793535 ENBRIDGE ENERGY LIMITED PARTNERSHIP

EUCLID PLACE, W 11TH ST

LOTS 141 & 143, W 11TH ST, & ALLEY & W 11TH ST 
VACATED.


018010339600 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 27TH ST
 BLOCK 12
 & N 27TH & 28TH 
STS VAC
 & 26TH AVE E VACATED

018010390700 519/329 LAKEHEAD PIPELINE CO LTD

SUBDIV OF BL 8 W 15TH ST
 LOTS 97 THRU 127, ODD NO'

S INCL & STS, AVES, ALLEY
 VAC 326R617

018010449800 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
DAISY DIV W 12TH ST LOTS
 18 TO 26, EVEN NOS R/W &

STS, AVES ALLEYS VAC
 326R617
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018010255000 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 9TH ST
 LOTS 86,88,90 & 92 & ALLEY 
VACATED, EXC R/W.
 311-304

018010385900 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD

SUBDIV OF BL 6 W 15TH ST
 LOT 66 W 15TH ST R/W & STS

AVES, ALLEYS VAC 326R617

018010505300 519/329 LAKEHEAD PIPELINE CO LTD
WORTLEY'S SUB DIV W 13TH
 ST LOTS 1 THRU 31 ODD NO'S 
INCL & STS, AVES, ALLEY VAC 326R617.
 311-239

018010299100 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 13TH ST
 W 1/2 BL 4 & STS, AVES,

ALLEYS VAC 326R617
 311-240

018010474600 519/329 LAKEHEAD PIPELINE CO LTD
MCBEAN BLKS W 17TH ST LOT
 1,3,5 & 7 BL 1 17TH ST &

ALLEY & STS VAC 78A474
 SUBJ TO EASEMENT
 507-603

018010388100 519/329 LAKEHEAD PIPELINE CO LTD
SUBDIV OF BL 6 W 15TH ST
 LOT 77THRU 95 ODD NO'S

INCL & STS, AVES, ALLEYS
 VAC 326R617

018010459800 519/329 LAKEHEAD PIPELINE CO LTD

HARTOPP PLACE W 13TH ST
 LOTS 130 TO 160 INCL EVEN

NOS W 12TH ST & STS, AVES
 ALLEYS VAC 326R617

018010289700 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 11TH ST

E 1/2 OF BLOCK 1 AND W 10TH & W 11TH STS VAC

018010387500 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD

SUB DIV OF BL 6 W 15TH ST
 LOTS 65 THRU 73, ODD NO'S

 INCL & STS, AVES, ALLEYS
 VAC 326R617

018010513000 519/329 LAKEHEAD PIPELINE CO LTD

COMMENCING AT THE CENTER
 OF SEC 36 TN 49 R 14 W

THENCE W'LY 33' ON E & W
 CENTERLINE OF SEC 36 
WHICH
 IS POINT OF BEG.  THENCE
 N. A DIST OF 1159.35'

THENCE SW'LY AT AN ANGLE
 OF 48 DEG 36 MIN FROM ST

R/W A DIST. OF 1760.55'
 THENCE E'LY AT AN ANGLE

018010471600 519/329 LAKEHEAD PIPELINE CO LTD
MCBEAN BLKS W 15TH ST
 LOTS 1,3,13 & 15 BL 2 16TH
 ST & 
STS, AVES, ALLEYS
 VAC 326R617
 311-239

018010452100 793535 ENBRIDGE ENERGY LIMITED PARTNERSHIP

EUCLID PLACE, W 11TH ST
 LOTS 142 & 144 ON W 10TH ST, 
AND ALLEY & W 10TH ST VACATED.


018010292100 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 11TH ST
 E 1/2 S 1/2 E 1/4 BL 9 & W 
11TH ST & 27TH AVE E VACATED.
 311-520

018010303000 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 13TH ST
 W 1/2 & NE 1/4 OF BL 12 &

STS, AVES, & ALLEYS VAC
 326R617

018010449400 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
DAISY DIV W 12TH ST LOTS
 10, 12, 14, 16 EXC R/W

LOTS 28, 30 & 32 EXC R/W

018010447200 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD

BUTLERS & MCCABES SUB DIV
 OF BL 4, W 15TH ST LOTS

62 & 64 W 15TH ST
 LOT 63 W 16TH ST AND STS,

AVES, ALLEYS VAC 326R617

018010451600 519/329 LAKEHEAD PIPELINE CO LTD

EUCLID PLACE, W 11TH ST
 LOTS 130,132,134,136,138 & 140 
ON W 10TH ST, AND ALLEY, 27TH AVE E, & W 10TH ST 
VACATED

088080969900 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 31ST ST

BL 12 & W 31ST, 32ND &

26TH AVE EAST VACATED
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088081004500 519/329 LAKEHEAD PIPELINE CO LTD

ALL THAT PORTION OF NW QTR

SW QTR SEC 36-49-14 LYING

SE'LY OF NW'LY LINE OF R/W

OF NP RY CO AS ORIGINALLY

LOCATED & NW'LY LINE DRAWN

PARALLEL WITH SE'LY OF &

EVERYWHERE DISTANT 500'

SE'LY OF THE NW'LY LINE OF

SAID R/W WHEN MEASURED AT

RIGHT ANGL

088080968800 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 29TH ST

BL 12

& N 29TH, 30TH & 26TH AVE

EAST VACATED

088081004600 519/329 LAKEHEAD PIPELINE CO LTD

S 1/2 SEC 36-49-14 EXCEPT
 THE FOLLOWING DESCR 
TRACTS
 OF LAND:  (A) GOVT LOT 1;
 (B) A STRIP OF LAND 
APPROX
 400 FT WIDE THRU THE NW1/4
 SW 1/4 LYING 
SE'LY OF &
 ADJACENT TO THE PRESENT NP
 R/W; (C) A 
TRIANGULAR PIECE
 LYING NW'LY OF NP R/W DESC
 85 D 9

088080972200 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 33RD ST
 FR BL 11 & W 32ND & 33RD

STREETS VACATED

088080969800 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 31ST ST
 BL 11 & W 30TH, 31ST &

26TH AVE EAST VACATED

018010309200 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 15TH ST
 N 1/2 BL 10 & E 1/2 BL 11

& STS, AVES & ALLEYS VAC
 26R617
 311-612

018010369000 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP E 21ST ST
 E 1/2 BL 3 & E 22ND ST

VACATED

018010292500 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 11TH ST
 BLK 11 AND W 10TH ST, W 
11TH ST & 26TH AVE E VACATED

018010436500 519/329 LAKEHEAD PIPELINE CO LTD

BELMONT PLACE W 15TH ST
 LOTS 98 TO 128 INCL EVEN

NOS W 14TH ST & STS, AVES
 ALLEYS VAC 326R617

018010386000 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
SUBDIV OF BL 6 W 15TH ST
 LOT 68 W 15TH ST R/W &

STS, AVES, ALLEYS VAC.
 326R617

018010300100 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 13TH ST
 BLS 6,7,8 & STS, AVES &

ALLEYS VAC 326R617

018010411700 519/329 LAKEHEAD PIPELINE CO LTD
SUBDIV OF BL 4 E 23RD ST
 LOTS 49,51,53,55,57,59,

61 & 63 E 22ND ST
 & E 22ND ST VACATED

018010505200 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD

WORTLEY'S SUB DIV W 13TH
 ST LOT 32 W 13TH ST & STS

AVES, ALLEYS VAC 326R617

018010298400 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 13TH ST
 BL 3 & STS, AVES, ALLEYS,

VAC 326R617
 310-529

018010470200 519/329 LAKEHEAD PIPELINE CO LTD

MCBEAN BLKS W 15T ST FR
 LOT 177 THRU FR LOT 183

ODD NOS INCL BL 11 W 15TH
 ST, & STS, AVES, ALLEYS

VAC 326R617
 311-239
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018010374600 519/329 LAKEHEAD PIPELINE CO LTD
SUB DIV OF BL 4 W 11TH ST
 LOT 33 THRU LOT 63 ODD

NO'S INCL & STS, AVES,
 ALLEY VAC 326R617

018010305900 519/329 LAKEHEAD PIPELINE CO LTD

TOWNSITE OF SUP W 15TH ST

BL 1 & STS, AVES, ALLEYS

VAC 326R617

018010465800 519/329 LAKEHEAD PIPELINE CO LTD

MCBEAN BLKS W 13TH ST LOT

161 THRU 175 ODD NOS INCL

& STS, AVES, ALLEYS VAC

326R617

018010468400 519/329 LAKEHEAD PIPELINE CO LTD

MCBEAN BLKS W 15TH ST LOT

2,4,14 & 16 & STS, AVES,

ALLEYS VAC 326R617

311-302

018010316300 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 17TH ST
 S 1/2 BL 2
 297-84 & 507-603

018010388000 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
SUB DIV OF BL 6 W 15TH ST
 LOT 75 W 16TH ST & STS,

AVES, ALLEYS VAC 326R617

018010389100 519/329 LAKEHEAD PIPELINE CO LTD
SUBDIV OF BL 8 W 15TH ST
LOTS 98 THRU 128, EVEN #S

INCL STS, AVES, ALLEYS
 VAC 326R617

018010369400 519/329 LAKEHEAD PIPELINE CO LTD TOWNSITE OF SUP E 21ST ST
 E 1/2 BL 4

018010367800 519/329 LAKEHEAD PIPELINE CO LTD TOWNSITE OF SUP E 19TH ST
 E 1/2 BL 3 & E 1/2 BL 4

018010377000 519/329 LAKEHEAD PIPELINE CO LTD

SUB DIV OF BL 10, W 11TH ST LOTS 142 THRU 160 EVEN  
NO'S, & STS, AVES, ALLEYS VAC. 326R617 & #802021. 329-400

018010472000 507/603 LAKEHEAD PIPELINE CO LTD
MCBEAN BLKS W 17TH ST
 LOTS 10 & 12 BL 1 W 16TH

ST & STS, AVES, ALLEYS
 VAC 326R617
 507-603

088080972300 519/329 LAKEHEAD PIPELINE CO LTD TOWNSITE OF SUP W 33RD ST
 FR BL 12 & W 33RD ST VAC

018010336600 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 25TH ST
 BLOCK 12 EXC STS

& N 25TH & 26TH STS VAC
 & 26TH AVE E VACATED

018010452200 519/329 LAKEHEAD PIPELINE CO LTD
EUCLID PLACE, W 11TH ST
 LOTS 133,135,137 & 139, W 11TH 
ST, AND ALLEY & W 11TH ST VACATED.
 310-484

018010328500 519/329 & 542/154 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 21ST ST
 BL 10 (EXC R/W) LYING S 
OF
 R/W, & W 22ND ST VACATED

018010332000 519/329 LAKEHEAD PIPELINE CO LTD
TOWNSITE OF SUP W 23RD ST
 W 1/2 BL 9 & 26TH AVE E 
VAC
 & E 22ND ST VACATED

018010317200 519/329 & 542/154 & 507/603 & 832371 ENBRIDGE ENERGY LIMITED PARTNERSHIP

TOWNSITE OF SUPERIOR W 17TH ST, BLKS 3, 4, 5 & 6; AND 
MCBEAN BLOCKS W 17TH ST, LOTS 34 THROUGH 64 EVEN #S, 
AND VACATED STREETS, AVENUES & ALLEY (INCLUDES 
FORMER PARCELS 1-03166, 1-03167, 1-03169, 1-03171, 1-03174, 
1-03176, 1-04757, 1-04758)

018010513100 519/329 LAKEHEAD PIPELINE CO LTD

COMMENCING AT CENTER OF SEC 36 T49N R14W THENCE 
E'LY 33' ON E & W C/L OF SEC 36 WHICH IS POINT OF 
BEGINNING, THENCE N. A DISTANCE OF 1217.53', THENCE 
NE'LY AT AN ANGLE OF 48 DEG 36 MIN FROM N TO E.  A DIST. 
OF 1103.94',

THENCE E'LY AT AN ANGLE OF 82 DEG

18010366700 738709 & 776396 RAINY RIVER ENERGY CORPORATION
88081004401 96/604 & 489/643 (220/49 for reference) CITY OF SUPERIOR

























































































































































































































































































































































































Appendix B 

Boring Logs/Monitoring Well Forms/Development Forms (Wells 
installed in 2015) 



Silty gravel; large angular cobbles and class 5
material present.

Lean clay; medium stiff; reddish brown to brown;
moist to wet; organics (wood) present; (fill).

Wood and plastic sheeting present 16-17'.

Wood; yellowish brown; wet 20-22'.

Organic silt with wood (possible peat fill); very soft;
dark brown; wet; fiberous woody organics present.
Fat clay; reddish brown; moist; trace
coarse-grained sand; medium stiff.

24
9.6

24
14.4

24
10.8

24
15.6

24
24

24
12

24
22.8

1
SS

2
SS

3
SS

4
SS

5
SS

6
SS

7
SS

GM

CL

OL

CH

1
2
2
2

2
3
5
8

1
2
3
3

3
9
6
3

1
1
2
4

1
3
4
3

2
2
3
6

0.4

0.9

1.1

1.2

1.1

1.0

0.8

0.75

2.5

0.25

1.25

1

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable
information on this form is not intended to be be used for any other purpose.  NOTE:  See instructions for more information, including where the completed form
should be sent.

Firm

Superior

N
SNW SW

Enbridge Groundwater Monitoring Program

1/4 of Section
Civil Town/City/ or Village

15.0MW-22B

 N,    E Lat

Long

°

°

'

'

Boring Number

Date Drilling Started

WI Unique Well No.

Barr Engineering Co.

N, R

MW-22B

8.0 inches

16

Remediation/Redevelopment

C

DNR Well ID No.

State Plane

Other

31,
/S "

"

46

-92

41

3

0.6

11.3

Local Grid Location

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

Randy Ochs
Coleman Engineering

FeetFeet
County

Enbridge Superior Terminal
License/Permit/Monitoring Number

Drilling Method

10/21/2015

49

Borehole Diameter

E
W

Rev. 7-98

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location

Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code
14 W1/4 of

Waste Management

SOIL BORING LOG INFORMATION
Form 4400-122

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
10/21/2015

hollow stem
auger

N

Douglas

Signature Tel:
Fax:

Final Static Water Level

655.5 Feet
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Fat clay; reddish brown; moist; trace
coarse-grained sand; medium stiff. (continued)

Silt lamination at 55.4'. Medium-grained sand
lamination at 56.1'.
End of Boring at 57 feet below ground surface.
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MW-22B

SOIL BORING LOG INFORMATION SUPPLEMENT

Use only as an attachment to Form 4400-122.

Form 4400-122A
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Fat clay; soft; moist; reddish brown.

Gray mottling and trace coarse sand 5-57'.

Stiff 5-10'.

Medium siff 10-57'.
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This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable
information on this form is not intended to be be used for any other purpose.  NOTE:  See instructions for more information, including where the completed form
should be sent.

Firm

Superior

N
SSE NW

Enbridge Groundwater Monitoring Program

1/4 of Section
Civil Town/City/ or Village

MW-23B

 N,    E Lat

Long

°

°

'

'

Boring Number

Date Drilling Started

WI Unique Well No.

Barr Engineering Co.

N, R

MW-23B

8.0 inches

16

Remediation/Redevelopment

C

DNR Well ID No.

State Plane

Other

31,
/S "

"

46

-92

41

3

11.7

2.5

Local Grid Location

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

Randy Ochs
Coleman Engineering

FeetFeet
County

Enbridge Superior Terminal
License/Permit/Monitoring Number

Drilling Method

10/20/2015

49

Borehole Diameter

E
W

Rev. 7-98

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location

Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code
14 W1/4 of

Waste Management

SOIL BORING LOG INFORMATION
Form 4400-122

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
10/20/2015

hollow stem
auger

N

Douglas

Signature Tel:
Fax:

Final Static Water Level

643.5 Feet
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Fat clay; soft; moist; reddish brown. (continued)

End of boring 57 feet below ground surface.
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SOIL BORING LOG INFORMATION SUPPLEMENT

Use only as an attachment to Form 4400-122.

Form 4400-122A
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Lean clay; reddish brown; moist; soft; (fill).

Organics present; medium stiff 0-4'.

Shelby tube sample collected from 4-6' and from
6-8'.

Fat clay; reddish brown; moist; trace coarse sand;
medium stiff 8-12'.

Soft 12-14'.

Medium stiff 14-18'.

End of boring 18 feet below ground surface.
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This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable
information on this form is not intended to be be used for any other purpose.  NOTE:  See instructions for more information, including where the completed form
should be sent.

Firm

Superior

N
SNE NE

Enbridge Groundwater Monitoring Program

1/4 of Section
Civil Town/City/ or Village

MW-24A

 N,    E Lat

Long

°

°

'

'

Boring Number

Date Drilling Started

WI Unique Well No.

Barr Engineering Co.

N, R

MW-24A

8.0 inches

16

Remediation/Redevelopment

C

DNR Well ID No.

State Plane

Other

36,
/S "

"

46

-92

41

3

25.3

22.4

Local Grid Location

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

Randy Ochs
Coleman Engineering

FeetFeet
County

Enbridge Superior Terminal
License/Permit/Monitoring Number

Drilling Method

10/22/2015
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Borehole Diameter

E
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Rev. 7-98

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location

Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code
14 W1/4 of

Waste Management

SOIL BORING LOG INFORMATION
Form 4400-122

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
10/22/2015

hollow stem
auger

N

Douglas

Signature Tel:
Fax:

Final Static Water Level

649.1 Feet
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Clay; reddish brown; moist; medium stiff; organic
soil inclusions; (fill).
Organic soil; black.
Fat clay; red brown; moist; trace coarse sand.

Silt laminations 0-6'.
Gray mottling 5-15'.

Soft to very soft 10-40'.

Trace gravel 25-45'.

Shelby tube sample collected from 38-40' and from
40-42'.
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This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable
information on this form is not intended to be be used for any other purpose.  NOTE:  See instructions for more information, including where the completed form
should be sent.

Firm

Superior

N
SNE NE

Enbridge Groundwater Monitoring Program

1/4 of Section
Civil Town/City/ or Village

MW-24B

 N,    E Lat

Long

°

°

'

'

Boring Number

Date Drilling Started

WI Unique Well No.

Barr Engineering Co.

N, R

MW-24B

8.0 inches

16

Remediation/Redevelopment

C

DNR Well ID No.

State Plane

Other

36,
/S "

"

46

-92

41

3

25.4

22.3

Local Grid Location

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

Randy Ochs
Coleman Engineering

FeetFeet
County

Enbridge Superior Terminal
License/Permit/Monitoring Number

Drilling Method

10/26/2015
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Rev. 7-98

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location

Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code
14 W1/4 of

Waste Management

SOIL BORING LOG INFORMATION
Form 4400-122

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
10/26/2015

hollow stem
auger

N

Douglas

Signature Tel:
Fax:

Final Static Water Level

648.9 Feet
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Fat clay; red brown; moist; trace coarse sand.
(continued)
Very stiff 40-47'.

Sandy silt; very fine grained; reddish brown; moist.

End of boring 47 feet below ground surface.
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SOIL BORING LOG INFORMATION SUPPLEMENT

Use only as an attachment to Form 4400-122.

Form 4400-122A
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Clay; brown to reddish brown; moist; roots present;
(fill).
Trace gravel 0-12'.

Fat clay; reddish brown; moist.

1-2 mm thick silt lenses 3-16'.

Shelby tube sample collected from 4-6' and from
6-8'.

End of boring 17 feet below ground surface.
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This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable
information on this form is not intended to be be used for any other purpose.  NOTE:  See instructions for more information, including where the completed form
should be sent.
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N
SNE SW

Enbridge Groundwater Monitoring Program

1/4 of Section
Civil Town/City/ or Village

MW-25A

 N,    E Lat

Long

°

°

'

'

Boring Number

Date Drilling Started

WI Unique Well No.

Barr Engineering Co.

N, R

MW-25A

8.0 inches

16

Remediation/Redevelopment

C

DNR Well ID No.

State Plane
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Local Grid Location

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

Randy Ochs
Coleman Engineering

FeetFeet
County

Enbridge Superior Terminal
License/Permit/Monitoring Number

Drilling Method

10/28/2015
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Rev. 7-98

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location

Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code
14 W1/4 of

Waste Management

SOIL BORING LOG INFORMATION
Form 4400-122

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
10/28/2015

hollow stem
auger

N

Douglas

Signature Tel:
Fax:

Final Static Water Level

635.9 Feet
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Lean clay; reddish brown to brown; moist; very soft;
organics present.

Fat clay; reddish brown; moist; medium stiff.

Trace sand 10-15'.

Trace coarse sand and gravel 15-47'.
Soft to very soft 15-47'.

Shelby tube sample collceted from 38-40' and from
40-42'.
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This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable
information on this form is not intended to be be used for any other purpose.  NOTE:  See instructions for more information, including where the completed form
should be sent.

Firm

Superior

N
SNE SW

Enbridge Groundwater Monitoring Program

1/4 of Section
Civil Town/City/ or Village

MW-25B

 N,    E Lat

Long

°

°

'

'

Boring Number

Date Drilling Started

WI Unique Well No.

Barr Engineering Co.

N, R

MW-25B

8.0 inches

16

Remediation/Redevelopment

C

DNR Well ID No.

State Plane

Other

30,
/S "

"

46

-92

41

3

40.2

45.7

Local Grid Location

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

Randy Ochs
Coleman Engineering

FeetFeet
County

Enbridge Superior Terminal
License/Permit/Monitoring Number

Drilling Method

10/29/2015
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Rev. 7-98

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location

Common Well Name
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T

Date Drilling Completed

County Code
14 W1/4 of

Waste Management

SOIL BORING LOG INFORMATION
Form 4400-122

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
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auger

N
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Fat clay; reddish brown; moist; medium stiff.
(continued)

Brown in color 46-46.5'.

End of boring 47 feet below ground surface.
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SOIL BORING LOG INFORMATION SUPPLEMENT

Use only as an attachment to Form 4400-122.
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Fat clay; reddish brown; moist; trace gravel; (fill
0-6).

Grass and roots 8-10'. Gray mottling 8-12'.

1-2 mm thick silt lenses 14-16'.

End of boring 17 feet below ground surface.
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This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable
information on this form is not intended to be be used for any other purpose.  NOTE:  See instructions for more information, including where the completed form
should be sent.

Firm

Superior

N
SNW SW

Enbridge Groundwater Monitoring Program

1/4 of Section
Civil Town/City/ or Village

MW-26

 N,    E Lat

Long

°

°

'

'

Boring Number

Date Drilling Started

WI Unique Well No.

Barr Engineering Co.

N, R

MW-26

8.0 inches

16

Remediation/Redevelopment

C

DNR Well ID No.

State Plane

Other

30,
/S "

"

46

-92

41

3

48.6

3.9

Local Grid Location

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

Randy Ochs
Coleman Engineering

FeetFeet
County

Enbridge Superior Terminal
License/Permit/Monitoring Number

Drilling Method

10/28/2015
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Rev. 7-98

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location

Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code
14 W1/4 of

Waste Management

SOIL BORING LOG INFORMATION
Form 4400-122

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
10/28/2015

hollow stem
auger

N

Douglas

Signature Tel:
Fax:

Final Static Water Level
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Lean clay; reddish brown to dark brown; moist;
organics present; very soft; medium stiff; (fill).

Fat clay; reddish brown; moist 10-57'.
Gray mottling and organics-roots 10-15'.  Medium
stiffness 10-20'.

Gray mottling and trace coarse sand 20-55'. Soft
20-40'.

Medium stiffness 40-57'.
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This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable
information on this form is not intended to be be used for any other purpose.  NOTE:  See instructions for more information, including where the completed form
should be sent.

Firm

Superior

N
SSE NW

Enbridge Groundwater Monitoring Program

1/4 of Section
Civil Town/City/ or Village

MW-5B

 N,    E Lat

Long

°

°

'

'

Boring Number

Date Drilling Started

WI Unique Well No.

Barr Engineering Co.

N, R

MW-5B

8.0 inches

16

Remediation/Redevelopment

C

DNR Well ID No.

State Plane

Other
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/S "

"
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41

3

17.4

3.3

Local Grid Location

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

Randy Ochs
Coleman Engineering

FeetFeet
County

Enbridge Superior Terminal
License/Permit/Monitoring Number

Drilling Method

11/3/2015
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Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location

Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code
14 W1/4 of

Waste Management

SOIL BORING LOG INFORMATION
Form 4400-122

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
11/2/2015

hollow stem
auger

N

Douglas
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Fax:

Final Static Water Level

640.9 Feet
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Fat clay; reddish brown; moist 10-57'. (continued)
Trace gravel 40-45'; little gravel 45-55'.

End of boring 57 feet below ground surface.
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SOIL BORING LOG INFORMATION SUPPLEMENT

Use only as an attachment to Form 4400-122.
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Clayey organic topsoil; brown to reddish brown;
moist; roots present (fill).

Fat clay; reddish brown; moist; trace gravel.
1-2 mm thick gray silt lenses 5-22'.

Light gray mottling 35-56'.
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This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable
information on this form is not intended to be be used for any other purpose.  NOTE:  See instructions for more information, including where the completed form
should be sent.

Firm

Superior

N
SSW NE

Enbridge Groundwater Monitoring Program

1/4 of Section
Civil Town/City/ or Village

MW-6B

 N,    E Lat

Long

°

°

'

'

Boring Number

Date Drilling Started

WI Unique Well No.

Barr Engineering Co.

N, R

MW-6B

8.0 inches

16

Remediation/Redevelopment

C

DNR Well ID No.

State Plane

Other

36,
/S "

"
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-92

41

3

2.1

42.7

Local Grid Location

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

Randy Ochs
Coleman Engineering

FeetFeet
County

Enbridge Superior Terminal
License/Permit/Monitoring Number

Drilling Method

10/27/2015
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Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location

Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code
14 W1/4 of

Waste Management

SOIL BORING LOG INFORMATION
Form 4400-122

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
10/27/2015
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auger
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Douglas
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Fat clay; reddish brown; moist; trace gravel.
(continued)

Lenses of light fine clayey sand 55-56'.

End of boring 57 feet below ground surface.
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Use only as an attachment to Form 4400-122.
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0.6" -92° 3' 11.3"

10/21/2015

Coleman Engineering

609.5

608.5

606.5

601.5

600.5

598.5

658.35

655.5

46.0

47.0

49.0

54.0

55.0

57.0

SW 31

650.5

46° 41'

8.0

2.38

2.00

MW-22B

NW 49 14

6.

Sand
Bentonite

Other

Surface seal:

b. 1/4 in.

Other

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

Facility ID

ft.

0.010

Hollow Stem Auger 4 1
Other

Randy Ochs
Upgradient
Downgradient

Sidegradient
Not Known

s
n

Tel:
Fax:

3 0
0 1

Bentonite
Concrete

Other

Enbridge Groundwater Monitoring Program

Firm

Well Code 12/pz

Red Flint, Filter Sand #40

b.  Manufacturer

State of Wisconsin
Department of Natural Resources

2 3
2 4

Bentonite seal: a.  Bentonite granules

d.  Slotted length:

Enf. Stds.
Apply

Gov. Lot Number

b. Volume added 2.5

DNR Well Number

3 3
3 2

Well casing:

5.0

Red Flint, Filter Sand #15

E
W

Steel
Other

0 2

(3) 3" x 7' Steel Bollards

/

8.

Other

5.0 ft.

Water

Lat.

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top

I. Well bottom

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter

M. O.D. well casing

N. I.D. well casing

u
d

ft.

ft.

ft.

ft.

ft.

ft.

ft.

4.

Air 0 1
Drilling MudDrilling Mud

A. Protective pipe, top elevation

B. Well casing, top elevation

C. Land surface elevation

D. Surface seal, bottom

PVC

GP

ft.

Well Name

2.

Remediation/Redevelopment

12. USCS classification of soil near screen:

Protective cover pipe:
in.

Hole Products

5.

c. Other
7.

a.

c.  Slot size:

St. Plane ft. N,
Section Location of Waste/Source

Enbridge Superior Terminal

Local Grid Location of Well

ft.

Route To:

No

14. Drilling method used: Material between well casing and protective pipe:
3 0

3 3
3 5
3 1
5 0

0 1
0 2
0 8

a.

ft.

0 4

d. Additional protection? Yes

Watershed/Wastewater

Barr Engineering Co.

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

/

Signature

Cap and lock?

SC

9.

3.

ft. MSL

ft. MSL

ft. MSL

Yes

b. Volume added ft3

ft3

Ft3 volume added for any of the above

CLML

17. Source of water (attach analysis, if required):

Please complete both Forms 4400-113A and 4400-113B and return them to the appropriate DNR office and bureau.  Completion of these reports is required by chs. 160, 281, 283, 289,
291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.  In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable information on these
forms is not intended to be used for any other purpose.  NOTE:  See the instructions for more information, including where the completed forms should be sent.

a.  Granular/Chipped Bentonite
Bentonite-sand slurry

Bentonite slurry
Bentonite-cement grout

Long.

MH

ft. E.

GM GC GW SW SP
SM

Waste Management

Date Well Installed

Well Installed By:  (Person's Name and Firm)

Wis. Unique Well No.

Bentonite chips

Filter pack material:  Manufacturer, product name & mesh size

Fine sand material:  Manufacturer, product name & mesh size

11. Backfill material (below filter pack): 1 4

13.4

How installed:

a. Inside diameter:
b. Length:
c. Material:

N.
S.

E.
W.

15. Drilling fluid used:

Facility/Project Name

or

Facility License, Permit or Monitoring No.

a.  Screen Type:

1.

Type of Well

Describe

1 1
0 1

in.
ft.

1/4 of 1/4 of Sec.

Rev. 7-98

Local Grid Origin

No

No

Form 4400-113A
MONITORING WELL CONSTRUCTION

Yes

Flush threaded PVC schedule 40
Flush threaded PVC schedule 80

Lbs/gal mud weight . . .
Lbs/gal mud weight . . .
% Bentonite . . .

b.
c.
d.
e.
f.

None
Other

Factory cut
Continuous slot

Other

S

Bedrock

13. Sieve analysis attached?

in.

in.

in.

ft. MSL or

Screen material:

Rotary 5 0

Location of Well Relative to Waste/Source

Tremie
Tremie pumped

Gravity

1

3/8 in. 1/2 in.

10.

Distance from Waste/
Source

, T. N, R.

(estimated: )   or   Well Location

If yes, describe:

4.0
5.0

Yes

None 9 9

16. Drilling additives used? No

0 3

Annular space seal:

0.5

CH

NC



11.7" -92° 3' 2.5"

10/20/2015

Coleman Engineering

597.5

596.5

594.5

589.5

588.5

588.5

646.22

643.5

46.0

47.0

49.0

54.0

55.0

55.0

NW 31

638.5

46° 41'

8.0

2.38

2.00

MW-23B

SE 49 14

6.

Sand
Bentonite

Other

Surface seal:

b. 1/4 in.

Other

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

Facility ID

ft.

0.010

Hollow Stem Auger 4 1
Other

Randy Ochs
Upgradient
Downgradient

Sidegradient
Not Known

s
n

Tel:
Fax:

3 0
0 1

Bentonite
Concrete

Other

Enbridge Groundwater Monitoring Program

Firm

Well Code 12/pz

Red Flint, Filter Sand #40

b.  Manufacturer

State of Wisconsin
Department of Natural Resources

2 3
2 4

Bentonite seal: a.  Bentonite granules

d.  Slotted length:

Enf. Stds.
Apply

Gov. Lot Number

b. Volume added 2.8

DNR Well Number

3 3
3 2

Well casing:

5.0

Red Flint, Filter Sand #15

E
W

Steel
Other

0 2

(3) 3" x 7' Steel Bollards

/

8.

Other

5.0 ft.

Water

Lat.

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top

I. Well bottom

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter

M. O.D. well casing

N. I.D. well casing

u
d

ft.

ft.

ft.

ft.

ft.

ft.

ft.

4.

Air 0 1
Drilling MudDrilling Mud

A. Protective pipe, top elevation

B. Well casing, top elevation

C. Land surface elevation

D. Surface seal, bottom

PVC

GP

ft.

Well Name

2.

Remediation/Redevelopment

12. USCS classification of soil near screen:

Protective cover pipe:
in.

Hole Products

5.

c. Other
7.

a.

c.  Slot size:

St. Plane ft. N,
Section Location of Waste/Source

Enbridge Superior Terminal

Local Grid Location of Well

ft.

Route To:

No

14. Drilling method used: Material between well casing and protective pipe:
3 0

3 3
3 5
3 1
5 0

0 1
0 2
0 8

a.

ft.

0 4

d. Additional protection? Yes

Watershed/Wastewater

Barr Engineering Co.

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

/

Signature

Cap and lock?

SC

9.

3.

ft. MSL

ft. MSL

ft. MSL

Yes

b. Volume added ft3

ft3

Ft3 volume added for any of the above

CLML

17. Source of water (attach analysis, if required):

Please complete both Forms 4400-113A and 4400-113B and return them to the appropriate DNR office and bureau.  Completion of these reports is required by chs. 160, 281, 283, 289,
291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.  In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable information on these
forms is not intended to be used for any other purpose.  NOTE:  See the instructions for more information, including where the completed forms should be sent.

a.  Granular/Chipped Bentonite
Bentonite-sand slurry

Bentonite slurry
Bentonite-cement grout

Long.

MH

ft. E.

GM GC GW SW SP
SM

Waste Management

Date Well Installed

Well Installed By:  (Person's Name and Firm)

Wis. Unique Well No.

Bentonite chips

Filter pack material:  Manufacturer, product name & mesh size

Fine sand material:  Manufacturer, product name & mesh size

11. Backfill material (below filter pack): 1 4

14.7

How installed:

a. Inside diameter:
b. Length:
c. Material:

N.
S.

E.
W.

15. Drilling fluid used:

Facility/Project Name

or

Facility License, Permit or Monitoring No.

a.  Screen Type:

1.

Type of Well

Describe

1 1
0 1

in.
ft.

1/4 of 1/4 of Sec.

Rev. 7-98

Local Grid Origin

No

No

Form 4400-113A
MONITORING WELL CONSTRUCTION

Yes

Flush threaded PVC schedule 40
Flush threaded PVC schedule 80

Lbs/gal mud weight . . .
Lbs/gal mud weight . . .
% Bentonite . . .

b.
c.
d.
e.
f.

None
Other

Factory cut
Continuous slot

Other

S

Bedrock

13. Sieve analysis attached?

in.

in.

in.

ft. MSL or

Screen material:

Rotary 5 0

Location of Well Relative to Waste/Source

Tremie
Tremie pumped

Gravity

1.2

3/8 in. 1/2 in.

10.

Distance from Waste/
Source

, T. N, R.

(estimated: )   or   Well Location

If yes, describe:

4.0
5.0

Yes

None 9 9

16. Drilling additives used? No

0 3

Annular space seal:

0.4

CH

NC



25.3" -92° 3' 22.4"

10/22/2015

Coleman Engineering

649.1

645.1

644.1

643.1

633.1

632.1

631.1

651.69

649.1

0.0

4.0

5.0

6.0

16.0

17.0

18.0

NE 36

645.1

46° 41'

8.0

2.38

2.00

MW-24A

NE 49 14

6.

Sand
Bentonite

Other

Surface seal:

b. 1/4 in.

Other

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

Facility ID

ft.

0.010

Hollow Stem Auger 4 1
Other

Randy Ochs
Upgradient
Downgradient

Sidegradient
Not Known

s
n

Tel:
Fax:

3 0
0 1

Bentonite
Concrete

Other

Enbridge Groundwater Monitoring Program

Firm

Well Code 11/mw

Red Flint, Filter Sand #40

b.  Manufacturer

State of Wisconsin
Department of Natural Resources

2 3
2 4

Bentonite seal: a.  Bentonite granules

d.  Slotted length:

Enf. Stds.
Apply

Gov. Lot Number

b. Volume added

DNR Well Number

3 3
3 2

Well casing:

10.0

Red Flint, Filter Sand #15

E
W

Steel
Other

0 2

(3) 3" x 7' Steel Bollards

/

8.

Other

4.0 ft.

Water

Lat.

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top

I. Well bottom

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter

M. O.D. well casing

N. I.D. well casing

u
d

ft.

ft.

ft.

ft.

ft.

ft.

ft.

4.

Air 0 1
Drilling MudDrilling Mud

A. Protective pipe, top elevation

B. Well casing, top elevation

C. Land surface elevation

D. Surface seal, bottom

PVC

GP

ft.

Well Name

2.

Remediation/Redevelopment

12. USCS classification of soil near screen:

Protective cover pipe:
in.

Hole Products

5.

c. Other
7.

a.

c.  Slot size:

St. Plane ft. N,
Section Location of Waste/Source

Enbridge Superior Terminal

Local Grid Location of Well

ft.

Route To:

No

14. Drilling method used: Material between well casing and protective pipe:
3 0

3 3
3 5
3 1
5 0

0 1
0 2
0 8

a.

ft.

0 4

d. Additional protection? Yes

Watershed/Wastewater

Barr Engeering Co.

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

/

Signature

Cap and lock?

SC

9.

3.

ft. MSL

ft. MSL

ft. MSL

Yes

b. Volume added ft3

ft3

Ft3 volume added for any of the above

CLML

17. Source of water (attach analysis, if required):

Please complete both Forms 4400-113A and 4400-113B and return them to the appropriate DNR office and bureau.  Completion of these reports is required by chs. 160, 281, 283, 289,
291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.  In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable information on these
forms is not intended to be used for any other purpose.  NOTE:  See the instructions for more information, including where the completed forms should be sent.

a.  Granular/Chipped Bentonite
Bentonite-sand slurry

Bentonite slurry
Bentonite-cement grout

Long.

MH

ft. E.

GM GC GW SW SP
SM

Waste Management

Date Well Installed

Well Installed By:  (Person's Name and Firm)

Wis. Unique Well No.

Bentonite chips

Filter pack material:  Manufacturer, product name & mesh size

Fine sand material:  Manufacturer, product name & mesh size

11. Backfill material (below filter pack): 1 4

0.4

How installed:

a. Inside diameter:
b. Length:
c. Material:

N.
S.

E.
W.

15. Drilling fluid used:

Facility/Project Name

or

Facility License, Permit or Monitoring No.

a.  Screen Type:

1.

Type of Well

Describe

1 1
0 1

in.
ft.

1/4 of 1/4 of Sec.

Rev. 7-98

Local Grid Origin

No

No

Form 4400-113A
MONITORING WELL CONSTRUCTION

Yes

Flush threaded PVC schedule 40
Flush threaded PVC schedule 80

Lbs/gal mud weight . . .
Lbs/gal mud weight . . .
% Bentonite . . .

b.
c.
d.
e.
f.

None
Other

Factory cut
Continuous slot

Other

S

Bedrock

13. Sieve analysis attached?

in.

in.

in.

ft. MSL or

Screen material:

Rotary 5 0

Location of Well Relative to Waste/Source

Tremie
Tremie pumped

Gravity

3/8 in. 1/2 in.

10.

Distance from Waste/
Source

, T. N, R.

(estimated: )   or   Well Location

If yes, describe:

4.0
5.0

Yes

None 9 9

16. Drilling additives used? No

0 3

Annular space seal:

CH

NC



25.4" -92° 3' 22.3"

10/26/2015

Coleman Engineering

611.4

609.9

607.9

602.9

601.9

601.9

651.45

648.9

37.5

39.0

41.0

46.0

47.0

47.0

NE 36

643.9

46° 41'

8.0

2.38

2.00

MW-24B

NE 49 14

6.

Sand
Bentonite

Other

Surface seal:

b. 1/4 in.

Other

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

Facility ID

ft.

0.010

Hollow Stem Auger 4 1
Other

Randy Ochs
Upgradient
Downgradient

Sidegradient
Not Known

s
n

Tel:
Fax:

3 0
0 1

Bentonite
Concrete

Other

Enbridge Groundwater Monitoring Program

Firm

Well Code 12/pz

Red Flint, Filter Sand #40

b.  Manufacturer

State of Wisconsin
Department of Natural Resources

2 3
2 4

Bentonite seal: a.  Bentonite granules

d.  Slotted length:

Enf. Stds.
Apply

Gov. Lot Number

b. Volume added 2.75

DNR Well Number

3 3
3 2

Well casing:

5.0

Red Flint, Filter Sand #15

E
W

Steel
Other

0 2

(3) 3" x 7' Steel Bollards

/

8.

Other

5.0 ft.

Water

Lat.

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top

I. Well bottom

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter

M. O.D. well casing

N. I.D. well casing

u
d

ft.

ft.

ft.

ft.

ft.

ft.

ft.

4.

Air 0 1
Drilling MudDrilling Mud

A. Protective pipe, top elevation

B. Well casing, top elevation

C. Land surface elevation

D. Surface seal, bottom

PVC

GP

ft.

Well Name

2.

Remediation/Redevelopment

12. USCS classification of soil near screen:

Protective cover pipe:
in.

Hole Products

5.

c. Other
7.

a.

c.  Slot size:

St. Plane ft. N,
Section Location of Waste/Source

Enbridge Superior Terminal

Local Grid Location of Well

ft.

Route To:

No

14. Drilling method used: Material between well casing and protective pipe:
3 0

3 3
3 5
3 1
5 0

0 1
0 2
0 8

a.

ft.

0 4

d. Additional protection? Yes

Watershed/Wastewater

Barr Engineering Co.

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

/

Signature

Cap and lock?

SC

9.

3.

ft. MSL

ft. MSL

ft. MSL

Yes

b. Volume added ft3

ft3

Ft3 volume added for any of the above

CLML

17. Source of water (attach analysis, if required):

Please complete both Forms 4400-113A and 4400-113B and return them to the appropriate DNR office and bureau.  Completion of these reports is required by chs. 160, 281, 283, 289,
291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.  In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable information on these
forms is not intended to be used for any other purpose.  NOTE:  See the instructions for more information, including where the completed forms should be sent.

a.  Granular/Chipped Bentonite
Bentonite-sand slurry

Bentonite slurry
Bentonite-cement grout

Long.

MH

ft. E.

GM GC GW SW SP
SM

Waste Management

Date Well Installed

Well Installed By:  (Person's Name and Firm)

Wis. Unique Well No.

Bentonite chips

Filter pack material:  Manufacturer, product name & mesh size

Fine sand material:  Manufacturer, product name & mesh size

11. Backfill material (below filter pack): 1 4

17.4

How installed:

a. Inside diameter:
b. Length:
c. Material:

N.
S.

E.
W.

15. Drilling fluid used:

Facility/Project Name

or

Facility License, Permit or Monitoring No.

a.  Screen Type:

1.

Type of Well

Describe

1 1
0 1

in.
ft.

1/4 of 1/4 of Sec.

Rev. 7-98

Local Grid Origin

No

No

Form 4400-113A
MONITORING WELL CONSTRUCTION

Yes

Flush threaded PVC schedule 40
Flush threaded PVC schedule 80

Lbs/gal mud weight . . .
Lbs/gal mud weight . . .
% Bentonite . . .

b.
c.
d.
e.
f.

None
Other

Factory cut
Continuous slot

Other

S

Bedrock

13. Sieve analysis attached?

in.

in.

in.

ft. MSL or

Screen material:

Rotary 5 0

Location of Well Relative to Waste/Source

Tremie
Tremie pumped

Gravity

0.67

3/8 in. 1/2 in.

10.

Distance from Waste/
Source

, T. N, R.

(estimated: )   or   Well Location

If yes, describe:

4.0
5.0

Yes

None 9 9

16. Drilling additives used? No

0 3

Annular space seal:

1

CH

NC



40.2" -92° 3' 45.7"

10/28/2015

Coleman Engineering

635.9

631.9

630.9

629.9

619.9

618.9

618.9

638.31

635.9

0.0

4.0

5.0

6.0

16.0

17.0

17.0

SW 30

631.9

46° 41'

8.0

2.38

2.00

MW-25A

NE 49 14

6.

Sand
Bentonite

Other

Surface seal:

b. 1/4 in.

Other

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

Facility ID

ft.

0.010

Hollow Stem Auger 4 1
Other

Randy Ochs
Upgradient
Downgradient

Sidegradient
Not Known

s
n

Tel:
Fax:

3 0
0 1

Bentonite
Concrete

Other

Enbridge Groundwater Monitoring Program

Firm

Well Code 11/mw

Red Flint, Filter Sand #40

b.  Manufacturer

State of Wisconsin
Department of Natural Resources

2 3
2 4

Bentonite seal: a.  Bentonite granules

d.  Slotted length:

Enf. Stds.
Apply

Gov. Lot Number

b. Volume added 4.6

DNR Well Number

3 3
3 2

Well casing:

10.0

Red Flint, Filter Sand #15

E
W

Steel
Other

0 2

(2) 3" x 7' Steel Bollards

/

8.

Other

4.0 ft.

Water

Lat.

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top

I. Well bottom

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter

M. O.D. well casing

N. I.D. well casing

u
d

ft.

ft.

ft.

ft.

ft.

ft.

ft.

4.

Air 0 1
Drilling MudDrilling Mud

A. Protective pipe, top elevation

B. Well casing, top elevation

C. Land surface elevation

D. Surface seal, bottom

PVC

GP

ft.

Well Name

2.

Remediation/Redevelopment

12. USCS classification of soil near screen:

Protective cover pipe:
in.

Hole Products

5.

c. Other
7.

a.

c.  Slot size:

St. Plane ft. N,
Section Location of Waste/Source

Enbridge Superior Terminal

Local Grid Location of Well

ft.

Route To:

No

14. Drilling method used: Material between well casing and protective pipe:
3 0

3 3
3 5
3 1
5 0

0 1
0 2
0 8

a.

ft.

0 4

d. Additional protection? Yes

Watershed/Wastewater

Barr Engeering Co.

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

/

Signature

Cap and lock?

SC

9.

3.

ft. MSL

ft. MSL

ft. MSL

Yes

b. Volume added ft3

ft3

Ft3 volume added for any of the above

CLML

17. Source of water (attach analysis, if required):

Please complete both Forms 4400-113A and 4400-113B and return them to the appropriate DNR office and bureau.  Completion of these reports is required by chs. 160, 281, 283, 289,
291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.  In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable information on these
forms is not intended to be used for any other purpose.  NOTE:  See the instructions for more information, including where the completed forms should be sent.

a.  Granular/Chipped Bentonite
Bentonite-sand slurry

Bentonite slurry
Bentonite-cement grout

Long.

MH

ft. E.

GM GC GW SW SP
SM

Waste Management

Date Well Installed

Well Installed By:  (Person's Name and Firm)

Wis. Unique Well No.

Bentonite chips

Filter pack material:  Manufacturer, product name & mesh size

Fine sand material:  Manufacturer, product name & mesh size

11. Backfill material (below filter pack): 1 4

0.4

How installed:

a. Inside diameter:
b. Length:
c. Material:

N.
S.

E.
W.

15. Drilling fluid used:

Facility/Project Name

or

Facility License, Permit or Monitoring No.

a.  Screen Type:

1.

Type of Well

Describe

1 1
0 1

in.
ft.

1/4 of 1/4 of Sec.

Rev. 7-98

Local Grid Origin

No

No

Form 4400-113A
MONITORING WELL CONSTRUCTION

Yes

Flush threaded PVC schedule 40
Flush threaded PVC schedule 80

Lbs/gal mud weight . . .
Lbs/gal mud weight . . .
% Bentonite . . .

b.
c.
d.
e.
f.

None
Other

Factory cut
Continuous slot

Other

S

Bedrock

13. Sieve analysis attached?

in.

in.

in.

ft. MSL or

Screen material:

Rotary 5 0

Location of Well Relative to Waste/Source

Tremie
Tremie pumped

Gravity

3/8 in. 1/2 in.

10.

Distance from Waste/
Source

, T. N, R.

(estimated: )   or   Well Location

If yes, describe:

4.0
5.0

Yes

None 9 9

16. Drilling additives used? No

0 3

Annular space seal:

0.5

CH

NC



40.2" -92° 3' 45.7"

10/29/2015

Coleman Engineering

598.4

596.7

594.9

589.9

588.9

588.9

638.52

635.9

37.5

39.2

41.0

46.0

47.0

47.0

SW 30

630.9

46° 41'

8.0

2.38

2.00

MW-25B

NE 49 14

6.

Sand
Bentonite

Other

Surface seal:

b. 1/4 in.

Other

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

Facility ID

ft.

0.010

Hollow Stem Auger 4 1
Other

Randy Ochs
Upgradient
Downgradient

Sidegradient
Not Known

s
n

Tel:
Fax:

3 0
0 1

Bentonite
Concrete

Other

Enbridge Groundwater Monitoring Program

Firm

Well Code 12/pz

Red Flint, Filter Sand #40

b.  Manufacturer

State of Wisconsin
Department of Natural Resources

2 3
2 4

Bentonite seal: a.  Bentonite granules

d.  Slotted length:

Enf. Stds.
Apply

Gov. Lot Number

b. Volume added 2.75

DNR Well Number

3 3
3 2

Well casing:

5.0

Red Flint, Filter Sand #15

E
W

Steel
Other

0 2

(3) 3" x 7' Steel Bollards

/

8.

Other

5.0 ft.

Water

Lat.

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top

I. Well bottom

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter

M. O.D. well casing

N. I.D. well casing

u
d

ft.

ft.

ft.

ft.

ft.

ft.

ft.

4.

Air 0 1
Drilling MudDrilling Mud

A. Protective pipe, top elevation

B. Well casing, top elevation

C. Land surface elevation

D. Surface seal, bottom

PVC

GP

ft.

Well Name

2.

Remediation/Redevelopment

12. USCS classification of soil near screen:

Protective cover pipe:
in.

Hole Products

5.

c. Other
7.

a.

c.  Slot size:

St. Plane ft. N,
Section Location of Waste/Source

Enbridge Superior Terminal

Local Grid Location of Well

ft.

Route To:

No

14. Drilling method used: Material between well casing and protective pipe:
3 0

3 3
3 5
3 1
5 0

0 1
0 2
0 8

a.

ft.

0 4

d. Additional protection? Yes

Watershed/Wastewater

Barr Engineering Co.

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

/

Signature

Cap and lock?

SC

9.

3.

ft. MSL

ft. MSL

ft. MSL

Yes

b. Volume added ft3

ft3

Ft3 volume added for any of the above

CLML

17. Source of water (attach analysis, if required):

Please complete both Forms 4400-113A and 4400-113B and return them to the appropriate DNR office and bureau.  Completion of these reports is required by chs. 160, 281, 283, 289,
291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.  In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable information on these
forms is not intended to be used for any other purpose.  NOTE:  See the instructions for more information, including where the completed forms should be sent.

a.  Granular/Chipped Bentonite
Bentonite-sand slurry

Bentonite slurry
Bentonite-cement grout

Long.

MH

ft. E.

GM GC GW SW SP
SM

Waste Management

Date Well Installed

Well Installed By:  (Person's Name and Firm)

Wis. Unique Well No.

Bentonite chips

Filter pack material:  Manufacturer, product name & mesh size

Fine sand material:  Manufacturer, product name & mesh size

11. Backfill material (below filter pack): 1 4

13.4

How installed:

a. Inside diameter:
b. Length:
c. Material:

N.
S.

E.
W.

15. Drilling fluid used:

Facility/Project Name

or

Facility License, Permit or Monitoring No.

a.  Screen Type:

1.

Type of Well

Describe

1 1
0 1

in.
ft.

1/4 of 1/4 of Sec.

Rev. 7-98

Local Grid Origin

No

No

Form 4400-113A
MONITORING WELL CONSTRUCTION

Yes

Flush threaded PVC schedule 40
Flush threaded PVC schedule 80

Lbs/gal mud weight . . .
Lbs/gal mud weight . . .
% Bentonite . . .

b.
c.
d.
e.
f.

None
Other

Factory cut
Continuous slot

Other

S

Bedrock

13. Sieve analysis attached?

in.

in.

in.

ft. MSL or

Screen material:

Rotary 5 0

Location of Well Relative to Waste/Source

Tremie
Tremie pumped

Gravity

1

3/8 in. 1/2 in.

10.

Distance from Waste/
Source

, T. N, R.

(estimated: )   or   Well Location

If yes, describe:

4.0
5.0

Yes

None 9 9

16. Drilling additives used? No

0 3

Annular space seal:

0.4

CH

NC



48.6" -92° 3' 3.9"

10/28/2015

Coleman Engineering

643.4

639.4

638.4

637.4

627.4

626.4

626.4

646.17

643.4

0.0

4.0

5.0

6.0

16.0

17.0

17.0

SW 30

639.4

46° 41'

8.0

2.38

2.00

MW-26

NW 49 14

6.

Sand
Bentonite

Other

Surface seal:

b. 1/4 in.

Other

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

Facility ID

ft.

0.010

Hollow Stem Auger 4 1
Other

Randy Ochs
Upgradient
Downgradient

Sidegradient
Not Known

s
n

Tel:
Fax:

3 0
0 1

Bentonite
Concrete

Other

Enbridge Groundwater Monitoring Program

Firm

Well Code 11/mw

Red Flint, Filter Sand #40

b.  Manufacturer

State of Wisconsin
Department of Natural Resources

2 3
2 4

Bentonite seal: a.  Bentonite granules

d.  Slotted length:

Enf. Stds.
Apply

Gov. Lot Number

b. Volume added 4

DNR Well Number

3 3
3 2

Well casing:

10.0

Red Flint, Filter Sand #15

E
W

Steel
Other

0 2

(3) 3" x 7' Steel Bollards

/

8.

Other

4.0 ft.

Water

Lat.

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top

I. Well bottom

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter

M. O.D. well casing

N. I.D. well casing

u
d

ft.

ft.

ft.

ft.

ft.

ft.

ft.

4.

Air 0 1
Drilling MudDrilling Mud

A. Protective pipe, top elevation

B. Well casing, top elevation

C. Land surface elevation

D. Surface seal, bottom

PVC

GP

ft.

Well Name

2.

Remediation/Redevelopment

12. USCS classification of soil near screen:

Protective cover pipe:
in.

Hole Products

5.

c. Other
7.

a.

c.  Slot size:

St. Plane ft. N,
Section Location of Waste/Source

Enbridge Superior Terminal

Local Grid Location of Well

ft.

Route To:

No

14. Drilling method used: Material between well casing and protective pipe:
3 0

3 3
3 5
3 1
5 0

0 1
0 2
0 8

a.

ft.

0 4

d. Additional protection? Yes

Watershed/Wastewater

Barr Engeering Co.

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

/

Signature

Cap and lock?

SC

9.

3.

ft. MSL

ft. MSL

ft. MSL

Yes

b. Volume added ft3

ft3

Ft3 volume added for any of the above

CLML

17. Source of water (attach analysis, if required):

Please complete both Forms 4400-113A and 4400-113B and return them to the appropriate DNR office and bureau.  Completion of these reports is required by chs. 160, 281, 283, 289,
291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.  In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable information on these
forms is not intended to be used for any other purpose.  NOTE:  See the instructions for more information, including where the completed forms should be sent.

a.  Granular/Chipped Bentonite
Bentonite-sand slurry

Bentonite slurry
Bentonite-cement grout

Long.

MH

ft. E.

GM GC GW SW SP
SM

Waste Management

Date Well Installed

Well Installed By:  (Person's Name and Firm)

Wis. Unique Well No.

Bentonite chips

Filter pack material:  Manufacturer, product name & mesh size

Fine sand material:  Manufacturer, product name & mesh size

11. Backfill material (below filter pack): 1 4

0.4

How installed:

a. Inside diameter:
b. Length:
c. Material:

N.
S.

E.
W.

15. Drilling fluid used:

Facility/Project Name

or

Facility License, Permit or Monitoring No.

a.  Screen Type:

1.

Type of Well

Describe

1 1
0 1

in.
ft.

1/4 of 1/4 of Sec.

Rev. 7-98

Local Grid Origin

No

No

Form 4400-113A
MONITORING WELL CONSTRUCTION

Yes

Flush threaded PVC schedule 40
Flush threaded PVC schedule 80

Lbs/gal mud weight . . .
Lbs/gal mud weight . . .
% Bentonite . . .

b.
c.
d.
e.
f.

None
Other

Factory cut
Continuous slot

Other

S

Bedrock

13. Sieve analysis attached?

in.

in.

in.

ft. MSL or

Screen material:

Rotary 5 0

Location of Well Relative to Waste/Source

Tremie
Tremie pumped

Gravity

3/8 in. 1/2 in.

10.

Distance from Waste/
Source

, T. N, R.

(estimated: )   or   Well Location

If yes, describe:

4.0
5.0

Yes

None 9 9

16. Drilling additives used? No

0 3

Annular space seal:

0.7

CH

NC



17.4" -92° 3' 3.3"

11/03/2015

Coleman Engineering

594.9

593.9

591.9

586.9

585.9

583.9

644.20

640.9

46.0

47.0

49.0

54.0

55.0

57.0

NW 31

635.9

46° 41'

8.0

2.38

2.00

MW-5B

SE 49 14

6.

Sand
Bentonite

Other

Surface seal:

b. 1/4 in.

Other

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

Facility ID

ft.

0.010

Hollow Stem Auger 4 1
Other

Randy Ochs
Upgradient
Downgradient

Sidegradient
Not Known

s
n

Tel:
Fax:

3 0
0 1

Bentonite
Concrete

Other

Enbridge Groundwater Monitoring Program

Firm

Well Code 12/pz

Red Flint, Filter Sand #40

b.  Manufacturer

State of Wisconsin
Department of Natural Resources

2 3
2 4

Bentonite seal: a.  Bentonite granules

d.  Slotted length:

Enf. Stds.
Apply

Gov. Lot Number

b. Volume added 2.5

DNR Well Number

3 3
3 2

Well casing:

5.0

Red Flint, Filter Sand #15

E
W

Steel
Other

0 2

(3) 7' Steel T-Posts

/

8.

Other

5.0 ft.

Water

Lat.

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top

I. Well bottom

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter

M. O.D. well casing

N. I.D. well casing

u
d

ft.

ft.

ft.

ft.

ft.

ft.

ft.

4.

Air 0 1
Drilling MudDrilling Mud

A. Protective pipe, top elevation

B. Well casing, top elevation

C. Land surface elevation

D. Surface seal, bottom

PVC

GP

ft.

Well Name

2.

Remediation/Redevelopment

12. USCS classification of soil near screen:

Protective cover pipe:
in.

Hole Products

5.

c. Other
7.

a.

c.  Slot size:

St. Plane ft. N,
Section Location of Waste/Source

Enbridge Superior Terminal

Local Grid Location of Well

ft.

Route To:

No

14. Drilling method used: Material between well casing and protective pipe:
3 0

3 3
3 5
3 1
5 0

0 1
0 2
0 8

a.

ft.

0 4

d. Additional protection? Yes

Watershed/Wastewater

Barr Engineering Co.

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

/

Signature

Cap and lock?

SC

9.

3.

ft. MSL

ft. MSL

ft. MSL

Yes

b. Volume added ft3

ft3

Ft3 volume added for any of the above

CLML

17. Source of water (attach analysis, if required):

Please complete both Forms 4400-113A and 4400-113B and return them to the appropriate DNR office and bureau.  Completion of these reports is required by chs. 160, 281, 283, 289,
291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.  In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable information on these
forms is not intended to be used for any other purpose.  NOTE:  See the instructions for more information, including where the completed forms should be sent.

a.  Granular/Chipped Bentonite
Bentonite-sand slurry

Bentonite slurry
Bentonite-cement grout

Long.

MH

ft. E.

GM GC GW SW SP
SM

Waste Management

Date Well Installed

Well Installed By:  (Person's Name and Firm)

Wis. Unique Well No.

Bentonite chips

Filter pack material:  Manufacturer, product name & mesh size

Fine sand material:  Manufacturer, product name & mesh size

11. Backfill material (below filter pack): 1 4

15.5

How installed:

a. Inside diameter:
b. Length:
c. Material:

N.
S.

E.
W.

15. Drilling fluid used:

Facility/Project Name

or

Facility License, Permit or Monitoring No.

a.  Screen Type:

1.

Type of Well

Describe

1 1
0 1

in.
ft.

1/4 of 1/4 of Sec.

Rev. 7-98

Local Grid Origin

No

No

Form 4400-113A
MONITORING WELL CONSTRUCTION

Yes

Flush threaded PVC schedule 40
Flush threaded PVC schedule 80

Lbs/gal mud weight . . .
Lbs/gal mud weight . . .
% Bentonite . . .

b.
c.
d.
e.
f.

None
Other

Factory cut
Continuous slot

Other

S

Bedrock

13. Sieve analysis attached?

in.

in.

in.

ft. MSL or

Screen material:

Rotary 5 0

Location of Well Relative to Waste/Source

Tremie
Tremie pumped

Gravity

3

3/8 in. 1/2 in.

10.

Distance from Waste/
Source

, T. N, R.

(estimated: )   or   Well Location

If yes, describe:

4.0
5.0

Yes

None 9 9

16. Drilling additives used? No

0 3

Annular space seal:

0.5

CH

NC



2.1" -92° 3' 42.7"

10/27/2015

Coleman Engineering

597.1

596.0

594.2

589.2

588.2

587.2

646.77

644.2

47.1

48.2

50.0

55.0

56.0

57.0

NE 36

639.2

46° 41'

8.0

2.38

2.00

MW-6B

SW 49 14

6.

Sand
Bentonite

Other

Surface seal:

b. 1/4 in.

Other

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

Facility ID

ft.

0.010

Hollow Stem Auger 4 1
Other

Randy Ochs
Upgradient
Downgradient

Sidegradient
Not Known

s
n

Tel:
Fax:

3 0
0 1

Bentonite
Concrete

Other

Enbridge Groundwater Monitoring Program

Firm

Well Code 12/pz

Red Flint, Filter Sand #40

b.  Manufacturer

State of Wisconsin
Department of Natural Resources

2 3
2 4

Bentonite seal: a.  Bentonite granules

d.  Slotted length:

Enf. Stds.
Apply

Gov. Lot Number

b. Volume added 2.5

DNR Well Number

3 3
3 2

Well casing:

5.0

Red Flint, Filter Sand #15

E
W

Steel
Other

0 2

(2) 3" x 7' Steel Bollards

/

8.

Other

5.0 ft.

Water

Lat.

E. Bentonite seal, top

F. Fine sand, top

G. Filter pack, top

H. Screen joint, top

I. Well bottom

J. Filter pack, bottom

K. Borehole, bottom

L. Borehole, diameter

M. O.D. well casing

N. I.D. well casing

u
d

ft.

ft.

ft.

ft.

ft.

ft.

ft.

4.

Air 0 1
Drilling MudDrilling Mud

A. Protective pipe, top elevation

B. Well casing, top elevation

C. Land surface elevation

D. Surface seal, bottom

PVC

GP

ft.

Well Name

2.

Remediation/Redevelopment

12. USCS classification of soil near screen:

Protective cover pipe:
in.

Hole Products

5.

c. Other
7.

a.

c.  Slot size:

St. Plane ft. N,
Section Location of Waste/Source

Enbridge Superior Terminal

Local Grid Location of Well

ft.

Route To:

No

14. Drilling method used: Material between well casing and protective pipe:
3 0

3 3
3 5
3 1
5 0

0 1
0 2
0 8

a.

ft.

0 4

d. Additional protection? Yes

Watershed/Wastewater

Barr Engineering Co.

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

ft. MSL or

/

Signature

Cap and lock?

SC

9.

3.

ft. MSL

ft. MSL

ft. MSL

Yes

b. Volume added ft3

ft3

Ft3 volume added for any of the above

CLML

17. Source of water (attach analysis, if required):

Please complete both Forms 4400-113A and 4400-113B and return them to the appropriate DNR office and bureau.  Completion of these reports is required by chs. 160, 281, 283, 289,
291, 292, 293, 295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code.  In accordance with chs. 281, 289, 291, 292, 293, 295, and 299, Wis. Stats., failure to file these forms may
result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved.  Personally identifiable information on these
forms is not intended to be used for any other purpose.  NOTE:  See the instructions for more information, including where the completed forms should be sent.

a.  Granular/Chipped Bentonite
Bentonite-sand slurry

Bentonite slurry
Bentonite-cement grout

Long.

MH

ft. E.

GM GC GW SW SP
SM

Waste Management

Date Well Installed

Well Installed By:  (Person's Name and Firm)

Wis. Unique Well No.

Bentonite chips

Filter pack material:  Manufacturer, product name & mesh size

Fine sand material:  Manufacturer, product name & mesh size

11. Backfill material (below filter pack): 1 4

19.4

How installed:

a. Inside diameter:
b. Length:
c. Material:

N.
S.

E.
W.

15. Drilling fluid used:

Facility/Project Name

or

Facility License, Permit or Monitoring No.

a.  Screen Type:

1.

Type of Well

Describe

1 1
0 1

in.
ft.

1/4 of 1/4 of Sec.

Rev. 7-98

Local Grid Origin

No

No

Form 4400-113A
MONITORING WELL CONSTRUCTION

Yes

Flush threaded PVC schedule 40
Flush threaded PVC schedule 80

Lbs/gal mud weight . . .
Lbs/gal mud weight . . .
% Bentonite . . .

b.
c.
d.
e.
f.

None
Other

Factory cut
Continuous slot

Other

S

Bedrock

13. Sieve analysis attached?

in.

in.

in.

ft. MSL or

Screen material:

Rotary 5 0

Location of Well Relative to Waste/Source

Tremie
Tremie pumped

Gravity

1.12

3/8 in. 1/2 in.

10.

Distance from Waste/
Source

, T. N, R.

(estimated: )   or   Well Location

If yes, describe:

4.0
5.0

Yes

None 9 9

16. Drilling additives used? No

0 3

Annular space seal:

0.5

CH

NC



MW-22B

Watershed/Wastewater

surged with bailer and bailed
surged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed, and pumped
compressed air
bailed only
pumped only
pumped slowly

4 1
6 1
4 2
6 2
7 0
2 0
1 0
5 1
5 0

2. Well development method:

Facility/Project Name

Moderately turbid
(reddish brown)

Highly turbid
(reddish brown)

Well development started on the 11/5/15. Had to stop after 5 minutes of developing due to sever weather. Continued
development on the 11/6/15.

17. Additional comments on development:

Remediation/Redevelopment

mg/l

15. COD mg/l

inches

13.

gal.

gal.

Clear
Turbid

1 0
1 5

2 0
2 5

mg/l

gal.7.4

min.

ft.

in.

3. Time spent developing well

4. Depth of well (from top of well casing)

5. Inside diameter of well

NOTE:  See instructions for more information including a list of county codes and well type codes.

Total suspended
solids

Rev. 7-98

b.

16. Well developed by:  Person's Name and Firm

Facility Address or Owner/Responsible Party Address

City/State/Zip:

Depth to Water
(from top of
well casing)

Sediment in well
bottom

35

57.5

2.00

Noelle Scelina

Barr Engineering

Karl Beaster

Enbridge Energy

1320 Grand Ave. Noelle Scelina

Barr Engineering Co.Superior, WI  54880

p.m.
a.m.

p.m.
a.m.

03:30

ft.

14.

11.

Other

56.32

Clear
Turbid

Name:

Firm:

Street:

Signature:

Print Name:

Firm:

9. Source of water added

Waste Management

Time c.

10. Analysis performed on water added?
(If yes, attach results)

Form 4400-113B
MONITORING WELL DEVELOPMENT

7. Volume of water removed from well

8. Volume of water added (if any)

ft.

Date

Yes

I hereby certify that the above information is true and correct to the best of my
knowledge.

Enbridge Superior Terminal

12:30

Water clarity

6. Volume of water in filter pack and well
casing

mg/l

Enbridge Groundwater Monitoring Program

Yes No

inches

After Development

DNR Well Number

1. Can this well be purged dry?

a.

Wis. Unique Well Number

State of Wisconsin
Department of Natural Resources

12.23

Route To:

other

County

Douglas
Well Name

Facility License, Permit or Monitoring Number County Code

11/5/2015 11/6/2015

10.0

No

Before Development

12.

(Describe)

16

(Describe)

Fill in if drilling fluids were used and well is at solid waste facility:



MW-23B

Watershed/Wastewater

surged with bailer and bailed
surged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed, and pumped
compressed air
bailed only
pumped only
pumped slowly

4 1
6 1
4 2
6 2
7 0
2 0
1 0
5 1
5 0

2. Well development method:

Facility/Project Name

Moderately turbid
(reddish brown)

Slightly turbid
(reddish brown)

17. Additional comments on development:

Remediation/Redevelopment

mg/l

15. COD mg/l

inches

13.

gal.

gal.

Clear
Turbid

1 0
1 5

2 0
2 5

mg/l

gal.1.0

min.

ft.

in.

3. Time spent developing well

4. Depth of well (from top of well casing)

5. Inside diameter of well

NOTE:  See instructions for more information including a list of county codes and well type codes.

Total suspended
solids

Rev. 7-98

b.

16. Well developed by:  Person's Name and Firm

Facility Address or Owner/Responsible Party Address

City/State/Zip:

Depth to Water
(from top of
well casing)

Sediment in well
bottom

15

19.1

2.00

Noelle Scelina

Barr Engineering

Karl Beaster

Enbridge Energy

1320 Grand Ave. Noelle Scelina

Barr Engineering Co.Superior, WI  54880

p.m.
a.m.

p.m.
a.m.

01:50

ft.

14.

11.

Other

56.22

Clear
Turbid

Name:

Firm:

Street:

Signature:

Print Name:

Firm:

9. Source of water added

Waste Management

Time c.

10. Analysis performed on water added?
(If yes, attach results)

Form 4400-113B
MONITORING WELL DEVELOPMENT

7. Volume of water removed from well

8. Volume of water added (if any)

ft.

Date

Yes

I hereby certify that the above information is true and correct to the best of my
knowledge.

Enbridge Superior Terminal

02:05

Water clarity

6. Volume of water in filter pack and well
casing

mg/l

Enbridge Groundwater Monitoring Program

Yes No

inches

After Development

DNR Well Number

1. Can this well be purged dry?

a.

Wis. Unique Well Number

State of Wisconsin
Department of Natural Resources

50.51

Route To:

other

County

Douglas
Well Name

Facility License, Permit or Monitoring Number County Code

11/6/2015 11/6/2015

4.0

No

Before Development

12.

(Describe)

16

(Describe)

Fill in if drilling fluids were used and well is at solid waste facility:



MW-24A

Watershed/Wastewater

surged with bailer and bailed
surged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed, and pumped
compressed air
bailed only
pumped only
pumped slowly

4 1
6 1
4 2
6 2
7 0
2 0
1 0
5 1
5 0

2. Well development method:

Facility/Project Name

Slightly turbid
(reddish brown)

Slightly turbid
(reddish brown)

17. Additional comments on development:

Remediation/Redevelopment

mg/l

15. COD mg/l

inches

13.

gal.

gal.

Clear
Turbid

1 0
1 5

2 0
2 5

mg/l

gal.0.4

min.

ft.

in.

3. Time spent developing well

4. Depth of well (from top of well casing)

5. Inside diameter of well

NOTE:  See instructions for more information including a list of county codes and well type codes.

Total suspended
solids

Rev. 7-98

b.

16. Well developed by:  Person's Name and Firm

Facility Address or Owner/Responsible Party Address

City/State/Zip:

Depth to Water
(from top of
well casing)

Sediment in well
bottom

5

18.5

2.00

Noelle Scelina

Barr Engineering

Karl Beaster

Enbridge Energy

1320 Grand Ave. Noelle Scelina

Barr Engeering Co.Superior, WI  54880

p.m.
a.m.

p.m.
a.m.

04:20

ft.

14.

11.

Other

18.50

Clear
Turbid

Name:

Firm:

Street:

Signature:

Print Name:

Firm:

9. Source of water added

Waste Management

Time c.

10. Analysis performed on water added?
(If yes, attach results)

Form 4400-113B
MONITORING WELL DEVELOPMENT

7. Volume of water removed from well

8. Volume of water added (if any)

ft.

Date

Yes

I hereby certify that the above information is true and correct to the best of my
knowledge.

Enbridge Superior Terminal

04:25

Water clarity

6. Volume of water in filter pack and well
casing

mg/l

Enbridge Groundwater Monitoring Program

Yes No

inches

After Development

DNR Well Number

1. Can this well be purged dry?

a.

Wis. Unique Well Number

State of Wisconsin
Department of Natural Resources

16.30

Route To:

other

County

Douglas
Well Name

Facility License, Permit or Monitoring Number County Code

11/6/2015 11/6/2015

2.0

No

Before Development

12.

(Describe)

16

(Describe)

Fill in if drilling fluids were used and well is at solid waste facility:



MW-24B

Watershed/Wastewater

surged with bailer and bailed
surged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed, and pumped
compressed air
bailed only
pumped only
pumped slowly

4 1
6 1
4 2
6 2
7 0
2 0
1 0
5 1
5 0

2. Well development method:

Facility/Project Name

Slightly turbid
(reddish brown)

Moderately turbid
(reddish brown)

17. Additional comments on development:

Remediation/Redevelopment

mg/l

15. COD mg/l

inches

13.

gal.

gal.

Clear
Turbid

1 0
1 5

2 0
2 5

mg/l

gal.4.5

min.

ft.

in.

3. Time spent developing well

4. Depth of well (from top of well casing)

5. Inside diameter of well

NOTE:  See instructions for more information including a list of county codes and well type codes.

Total suspended
solids

Rev. 7-98

b.

16. Well developed by:  Person's Name and Firm

Facility Address or Owner/Responsible Party Address

City/State/Zip:

Depth to Water
(from top of
well casing)

Sediment in well
bottom

23

48.9

2.00

Noelle Scelina

Barr Engineering

Karl Beaster

Enbridge Energy

1320 Grand Ave. Noelle Scelina

Barr Engineering Co.Superior, WI  54880

p.m.
a.m.

p.m.
a.m.

04:40

ft.

14.

11.

Other

48.32

Clear
Turbid

Name:

Firm:

Street:

Signature:

Print Name:

Firm:

9. Source of water added

Waste Management

Time c.

10. Analysis performed on water added?
(If yes, attach results)

Form 4400-113B
MONITORING WELL DEVELOPMENT

7. Volume of water removed from well

8. Volume of water added (if any)

ft.

Date

Yes

I hereby certify that the above information is true and correct to the best of my
knowledge.

Enbridge Superior Terminal

05:00

Water clarity

6. Volume of water in filter pack and well
casing

mg/l

Enbridge Groundwater Monitoring Program

Yes No

inches

After Development

DNR Well Number

1. Can this well be purged dry?

a.

Wis. Unique Well Number

State of Wisconsin
Department of Natural Resources

21.33

Route To:

other

County

Douglas
Well Name

Facility License, Permit or Monitoring Number County Code

11/6/2015 11/6/2015

10.0

No

Before Development

12.

(Describe)

16

(Describe)

Fill in if drilling fluids were used and well is at solid waste facility:



MW-25A

Watershed/Wastewater

surged with bailer and bailed
surged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed, and pumped
compressed air
bailed only
pumped only
pumped slowly

4 1
6 1
4 2
6 2
7 0
2 0
1 0
5 1
5 0

2. Well development method:

Facility/Project Name

Highly turbid
(reddish brown)

Highly turbid
(reddish brown)

17. Additional comments on development:

Remediation/Redevelopment

mg/l

15. COD mg/l

inches

13.

gal.

gal.

Clear
Turbid

1 0
1 5

2 0
2 5

mg/l

gal.2.6

min.

ft.

in.

3. Time spent developing well

4. Depth of well (from top of well casing)

5. Inside diameter of well

NOTE:  See instructions for more information including a list of county codes and well type codes.

Total suspended
solids

Rev. 7-98

b.

16. Well developed by:  Person's Name and Firm

Facility Address or Owner/Responsible Party Address

City/State/Zip:

Depth to Water
(from top of
well casing)

Sediment in well
bottom

10

19.1

2.00

Noelle Scelina

Barr Engineering

Karl Beaster

Enbridge Energy

1320 Grand Ave. Noelle Scelina

Barr Engineering Co.Superior, WI  54880

p.m.
a.m.

p.m.
a.m.

03:05

ft.

14.

11.

Other

17.00

Clear
Turbid

Name:

Firm:

Street:

Signature:

Print Name:

Firm:

9. Source of water added

Waste Management

Time c.

10. Analysis performed on water added?
(If yes, attach results)

Form 4400-113B
MONITORING WELL DEVELOPMENT

7. Volume of water removed from well

8. Volume of water added (if any)

ft.

Date

Yes

I hereby certify that the above information is true and correct to the best of my
knowledge.

Enbridge Superior Terminal

03:15

Water clarity

6. Volume of water in filter pack and well
casing

mg/l

Enbridge Groundwater Monitoring Program

Yes No

inches

After Development

DNR Well Number

1. Can this well be purged dry?

a.

Wis. Unique Well Number

State of Wisconsin
Department of Natural Resources

2.71

Route To:

other

County

Douglas
Well Name

Facility License, Permit or Monitoring Number County Code

11/6/2015 11/6/2015

4.5

No

Before Development

12.

(Describe)

16

(Describe)

Fill in if drilling fluids were used and well is at solid waste facility:



MW-25B

Watershed/Wastewater

surged with bailer and bailed
surged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed, and pumped
compressed air
bailed only
pumped only
pumped slowly

4 1
6 1
4 2
6 2
7 0
2 0
1 0
5 1
5 0

2. Well development method:

Facility/Project Name

Highly turbid
(reddish brown)

Highly turbid
(reddish brown)

17. Additional comments on development:

Remediation/Redevelopment

mg/l

15. COD mg/l

inches

13.

gal.

gal.

Clear
Turbid

1 0
1 5

2 0
2 5

mg/l

gal.5.5

min.

ft.

in.

3. Time spent developing well

4. Depth of well (from top of well casing)

5. Inside diameter of well

NOTE:  See instructions for more information including a list of county codes and well type codes.

Total suspended
solids

Rev. 7-98

b.

16. Well developed by:  Person's Name and Firm

Facility Address or Owner/Responsible Party Address

City/State/Zip:

Depth to Water
(from top of
well casing)

Sediment in well
bottom

16

49.0

2.00

Noelle Scelina

Barr Engineering

Karl Beaster

Enbridge Energy

1320 Grand Ave. Noelle Scelina

Barr Engineering Co.Superior, WI  54880

p.m.
a.m.

p.m.
a.m.

03:33

ft.

14.

11.

Other

45.59

Clear
Turbid

Name:

Firm:

Street:

Signature:

Print Name:

Firm:

9. Source of water added

Waste Management

Time c.

10. Analysis performed on water added?
(If yes, attach results)

Form 4400-113B
MONITORING WELL DEVELOPMENT

7. Volume of water removed from well

8. Volume of water added (if any)

ft.

Date

Yes

I hereby certify that the above information is true and correct to the best of my
knowledge.

Enbridge Superior Terminal

03:49

Water clarity

6. Volume of water in filter pack and well
casing

mg/l

Enbridge Groundwater Monitoring Program

Yes No

inches

After Development

DNR Well Number

1. Can this well be purged dry?

a.

Wis. Unique Well Number

State of Wisconsin
Department of Natural Resources

15.52

Route To:

other

County

Douglas
Well Name

Facility License, Permit or Monitoring Number County Code

11/6/2015 11/6/2015

7.0

No

Before Development

12.

(Describe)

16

(Describe)

Fill in if drilling fluids were used and well is at solid waste facility:



MW-26

Watershed/Wastewater

surged with bailer and bailed
surged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed, and pumped
compressed air
bailed only
pumped only
pumped slowly

4 1
6 1
4 2
6 2
7 0
2 0
1 0
5 1
5 0

2. Well development method:

Facility/Project Name

Slightly turbid
(reddish brown)

Slightly turbid
(reddish brown)

Analytical samples were collected 10 minutes after well was developed.
17. Additional comments on development:

Remediation/Redevelopment

mg/l

15. COD mg/l

inches

13.

gal.

gal.

Clear
Turbid

1 0
1 5

2 0
2 5

mg/l

gal.0.9

min.

ft.

in.

3. Time spent developing well

4. Depth of well (from top of well casing)

5. Inside diameter of well

NOTE:  See instructions for more information including a list of county codes and well type codes.

Total suspended
solids

Rev. 7-98

b.

16. Well developed by:  Person's Name and Firm

Facility Address or Owner/Responsible Party Address

City/State/Zip:

Depth to Water
(from top of
well casing)

Sediment in well
bottom

5

18.4

2.00

Noelle Scelina

Barr Engineering

Karl Beaster

Enbridge Energy

1320 Grand Ave. Noelle Scelina

Barr Engineering Co.Superior, WI  54880

p.m.
a.m.

p.m.
a.m.

02:28

ft.

14.

11.

Other

17.43

Clear
Turbid

Name:

Firm:

Street:

Signature:

Print Name:

Firm:

9. Source of water added

Waste Management

Time c.

10. Analysis performed on water added?
(If yes, attach results)

Form 4400-113B
MONITORING WELL DEVELOPMENT

7. Volume of water removed from well

8. Volume of water added (if any)

ft.

Date

Yes

I hereby certify that the above information is true and correct to the best of my
knowledge.

Enbridge Superior Terminal

02:33

Water clarity

6. Volume of water in filter pack and well
casing

mg/l

Enbridge Groundwater Monitoring Program

Yes No

inches

After Development

DNR Well Number

1. Can this well be purged dry?

a.

Wis. Unique Well Number

State of Wisconsin
Department of Natural Resources

17.50

Route To:

other

County

Douglas
Well Name

Facility License, Permit or Monitoring Number County Code

11/13/2015 11/6/2015

1.0

No

Before Development

12.

(Describe)

16

(Describe)

Fill in if drilling fluids were used and well is at solid waste facility:



MW-5B

Watershed/Wastewater

surged with bailer and bailed
surged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed, and pumped
compressed air
bailed only
pumped only
pumped slowly

4 1
6 1
4 2
6 2
7 0
2 0
1 0
5 1
5 0

2. Well development method:

Facility/Project Name

Slightly turbid
(reddish brown)

Slightly turbid
(reddish brown)

Analytical samples were collected 10 minutes after well was developed.
17. Additional comments on development:

Remediation/Redevelopment

mg/l

15. COD mg/l

inches

13.

gal.

gal.

Clear
Turbid

1 0
1 5

2 0
2 5

mg/l

gal.0.4

min.

ft.

in.

3. Time spent developing well

4. Depth of well (from top of well casing)

5. Inside diameter of well

NOTE:  See instructions for more information including a list of county codes and well type codes.

Total suspended
solids

Rev. 7-98

b.

16. Well developed by:  Person's Name and Firm

Facility Address or Owner/Responsible Party Address

City/State/Zip:

Depth to Water
(from top of
well casing)

Sediment in well
bottom

10

58.5

2.00

Noelle Scelina

Barr Engineering

Karl Beaster

Enbridge Energy

1320 Grand Ave. Noelle Scelina

Barr Engineering Co.Superior, WI  54880

p.m.
a.m.

p.m.
a.m.

03:20

ft.

14.

11.

Other

58.22

Clear
Turbid

Name:

Firm:

Street:

Signature:

Print Name:

Firm:

9. Source of water added

Waste Management

Time c.

10. Analysis performed on water added?
(If yes, attach results)

Form 4400-113B
MONITORING WELL DEVELOPMENT

7. Volume of water removed from well

8. Volume of water added (if any)

ft.

Date

Yes

I hereby certify that the above information is true and correct to the best of my
knowledge.

Enbridge Superior Terminal

03:30

Water clarity

6. Volume of water in filter pack and well
casing

mg/l

Enbridge Groundwater Monitoring Program

Yes No

inches

After Development

DNR Well Number

1. Can this well be purged dry?

a.

Wis. Unique Well Number

State of Wisconsin
Department of Natural Resources

56.33

Route To:

other

County

Douglas
Well Name

Facility License, Permit or Monitoring Number County Code

11/13/2015 11/13/2015

0.8

No

Before Development

12.

(Describe)

16

(Describe)

Fill in if drilling fluids were used and well is at solid waste facility:



MW-6B

Watershed/Wastewater

surged with bailer and bailed
surged with bailer and pumped
surged with block and bailed
surged with block and pumped
surged with block, bailed, and pumped
compressed air
bailed only
pumped only
pumped slowly

4 1
6 1
4 2
6 2
7 0
2 0
1 0
5 1
5 0

2. Well development method:

Facility/Project Name

Highly turbid
(reddish brown)

Highly turbid
(reddish brown)

17. Additional comments on development:

Remediation/Redevelopment

mg/l

15. COD mg/l

inches

13.

gal.

gal.

Clear
Turbid

1 0
1 5

2 0
2 5

mg/l

gal.1.0

min.

ft.

in.

3. Time spent developing well

4. Depth of well (from top of well casing)

5. Inside diameter of well

NOTE:  See instructions for more information including a list of county codes and well type codes.

Total suspended
solids

Rev. 7-98

b.

16. Well developed by:  Person's Name and Firm

Facility Address or Owner/Responsible Party Address

City/State/Zip:

Depth to Water
(from top of
well casing)

Sediment in well
bottom

22

57.8

2.00

Noelle Scelina

Barr Engineering

Karl Beaster

Enbridge Energy

1320 Grand Ave. Noelle Scelina

Barr Engineering Co.Superior, WI  54880

p.m.
a.m.

p.m.
a.m.

02:33

ft.

14.

11.

Other

57.64

Clear
Turbid

Name:

Firm:

Street:

Signature:

Print Name:

Firm:

9. Source of water added

Waste Management

Time c.

10. Analysis performed on water added?
(If yes, attach results)

Form 4400-113B
MONITORING WELL DEVELOPMENT

7. Volume of water removed from well

8. Volume of water added (if any)

ft.

Date

Yes

I hereby certify that the above information is true and correct to the best of my
knowledge.

Enbridge Superior Terminal

02:55

Water clarity

6. Volume of water in filter pack and well
casing

mg/l

Enbridge Groundwater Monitoring Program

Yes No

inches

After Development

DNR Well Number

1. Can this well be purged dry?

a.

Wis. Unique Well Number

State of Wisconsin
Department of Natural Resources

51.56

Route To:

other

County

Douglas
Well Name

Facility License, Permit or Monitoring Number County Code

11/5/2015 11/5/2015

4.0

No

Before Development

12.

(Describe)

16

(Describe)

Fill in if drilling fluids were used and well is at solid waste facility:



Appendix C 

AQTESOLV Reports for Slug Test Analyses 



0. 3.2E+4 6.4E+4 9.6E+4 1.28E+5 1.6E+5
0.1

1.

Time (sec)

N
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e
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/f
t)

SLUG IN TEST AT MW-19A

Data Set:  P:\...\MW-19A_br.aqt
Date:  12/28/15 Time:  11:37:34

PROJECT INFORMATION

Company:  Barr Engineering
Client:  Enbridge
Project:  49161336
Location:  Superior, WI
Test Well:  MW-19A
Test Date:  11/05/2015

AQUIFER DATA

Saturated Thickness:  60. ft Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW-19A)

Initial Displacement:  2.035 ft Static Water Column Height:  20.68 ft
Total Well Penetration Depth:  20.68 ft Screen Length:  10. ft
Casing Radius:  0.0833 ft Well Radius:  0.3333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 7.702E-5 ft/day y0 = 1.27 ft



0. 3.2E+4 6.4E+4 9.6E+4 1.28E+5 1.6E+5
0.1

1.

Time (sec)
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e
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SLUG IN TEST AT MW-19B

Data Set:  P:\...\MW-19B_br.aqt
Date:  12/28/15 Time:  11:40:13

PROJECT INFORMATION

Company:  Barr Engineering
Client:  Enbridge
Project:  49161336
Location:  Superior, WI
Test Well:  MW-19B
Test Date:  11/05/2015

AQUIFER DATA

Saturated Thickness:  60. ft Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW-19B)

Initial Displacement:  3.752 ft Static Water Column Height:  48.78 ft
Total Well Penetration Depth:  48.78 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 7.374E-5 ft/day y0 = 2.498 ft
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SLUG IN TEST AT MW-20A

Data Set:  P:\...\MW-20A_br.aqt
Date:  12/28/15 Time:  11:38:16

PROJECT INFORMATION

Company:  Barr Engineering
Client:  Enbridge
Project:  49161336
Location:  Superior, WI
Test Well:  MW-20A
Test Date:  11/06/2015

AQUIFER DATA

Saturated Thickness:  60. ft Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW-20A)

Initial Displacement:  2.098 ft Static Water Column Height:  18.91 ft
Total Well Penetration Depth:  18.91 ft Screen Length:  10. ft
Casing Radius:  0.0833 ft Well Radius:  0.3333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.252E-5 ft/day y0 = 0.9346 ft
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SLUG IN TEST AT MW-20B

Data Set:  P:\...\MW-20B_br.aqt
Date:  12/28/15 Time:  11:39:18

PROJECT INFORMATION

Company:  Barr Engineering
Client:  Enbridge
Project:  49161336
Location:  Superior, WI
Test Well:  MW-20B
Test Date:  11/06/2015

AQUIFER DATA

Saturated Thickness:  60. ft Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW-20B)

Initial Displacement:  3.129 ft Static Water Column Height:  43.3 ft
Total Well Penetration Depth:  43.3 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.199E-5 ft/day y0 = 2.384 ft
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SLUG IN TEST AT MW-21A

Data Set:  P:\...\MW-21A_br.aqt
Date:  12/28/15 Time:  11:48:29

PROJECT INFORMATION

Company:  Barr Engineering
Client:  Enbridge
Project:  49161336
Location:  Superior, WI
Test Well:  MW-21A
Test Date:  11/06/2015

AQUIFER DATA

Saturated Thickness:  60. ft Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW-21A)

Initial Displacement:  4.05 ft Static Water Column Height:  19.55 ft
Total Well Penetration Depth:  19.55 ft Screen Length:  10. ft
Casing Radius:  0.0833 ft Well Radius:  0.3333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.745E-5 ft/day y0 = 1.585 ft
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0.1
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SLUG IN TEST AT MW-21B

Data Set:  P:\...\MW-21B_br.aqt
Date:  12/28/15 Time:  11:44:20

PROJECT INFORMATION

Company:  Barr Engineering
Client:  Enbridge
Project:  49161336
Location:  Superior, WI
Test Well:  MW-21B
Test Date:  11/05/2015

AQUIFER DATA

Saturated Thickness:  60. ft Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW-21B)

Initial Displacement:  3.178 ft Static Water Column Height:  43.51 ft
Total Well Penetration Depth:  43.51 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.978E-5 ft/day y0 = 2.564 ft
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SLUG OUT TEST AT MW-21B

Data Set:  P:\...\MW-21B_out.aqt
Date:  12/28/15 Time:  11:46:46

PROJECT INFORMATION

Company:  Barr Engineering
Client:  Enbridge
Project:  49161336
Location:  Superior, WI
Test Well:  MW-21B
Test Date:  11/06/2015

AQUIFER DATA

Saturated Thickness:  60. ft Anisotropy Ratio (Kz/Kr):  0.5

WELL DATA (MW-21B)

Initial Displacement:  3.178 ft Static Water Column Height:  43.51 ft
Total Well Penetration Depth:  43.51 ft Screen Length:  5. ft
Casing Radius:  0.0833 ft Well Radius:  0.3333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0003047 ft/day y0 = 2.573 ft



Appendix D 

Laboratory Permeability Reports 



-8 -8 -8 -8

-8 -8 -8 -8

9-13

2.0

71.8

2.87
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99.7%

Falling Head

99.8%

9-13

5.0 5.0

22.0 22.0

2.0

9-13 9-13

22.0

2.0

2.9 x 10

5.7 x 10

99.3%

2.0

Notes:

% Saturation 

(After Test)

% Compaction

K @ 20 °C (cm/sec)

Test Type:

Water Temp °C:

Confining press. 

(Effective-psi):

Max Head (ft.):

Trial No.:

K @ 20 °C (ft/min)

51.1%

Falling Head

5.0

22.0

35.7%

5.0

44.4%

Falling Head

Hydraulic Conductivity Test Data ASTM D5084

Superior Terminal, Barr project #49161333

American Engineering Testing, Inc. Job No.:

Date: 11/16/2015

10104

Project:

Reported To:

MW-24

A B

Location:

40-42

Boring No.:

Sample No.:

Depth (ft):

MW-24

6-8

MW-25

A

6-8

B

MW-25

40-42

2.39

3T

Fat Clay

w/ an occasional 

piece of gravel

(CH)

IntactIntact

B
e

fo
re

 T
e

s
t 

C
o

n
d

it
io

n
s
:

31.9%

Fat Clay

(CH)

77.6

1.55

87.1

2.88 2.87

Intact

PL

2.19Ht. (in):

Saturation %:

Permeability Test

3T3T

Fat Clay

(CH)

Dry Density (pcf):

Dia. (in):

Falling Head

Atterberg Limits

LL

Intact

PI

Porosity:

Sample Type:

Soil Type:

3T

Fat Clay

(CH)

2.87

91.2

Coefficient of Permeability

99.2%

Water Content:

1.1 x 10 1.5 x 10

3.0 x 102.2 x 10 3.0 x 10

1.5 x 10





Appendix E 

Hazen Methods Calculations and Laboratory Grain Size Reports 



HYDRAULIC CONDUCTIVITY 
Hazen Method 
 
The Hazen Method was used to calculate an estimated hydraulic conductivity based on the grain 
size analysis of six soil samples collected from four separate 2013 soil borings.  Three shallow 
grain size samples were analyzed from depths ranging between 14 to 16 feet bgs and three 
deeper samples were analyzed from depths ranging between 42 and 58 feet bgs. The Hazen 
Method equation can be found below.  The d10 value for each depth range was calculated from 
the average of the three grain size analyses. The coefficient, C, was selected from the table of 
values listed on page 86 of the 4th Edition of Applied Hydrogeology by Fetter (2001). 
 

K=C(d10)
2 

 
SHALLOW SAMPLES 

Soil Boring SB-19B (14 feet bgs) d10 = 0.00001 mm (0.0001 cm) 
Soil Boring SB-20B (14 feet bgs) d10 = 0.00004 mm (0.0004 cm) 
Soil Boring SB-21A (16 feet bgs) d10 = 0.00004 mm (0.0004 cm) 

 
DEEP SAMPLES 

Soil Boring SB-17B (42 feet bgs) d10 = 0.0002 mm (0.002 cm) 
Soil Boring SB-19B (58 feet bgs) d10 = 0.00003 mm (0.0003 cm) 
Soil Boring SB-20B (54 feet bgs) d10 = 0.00008 mm (0.0008 cm) 

 
D10 values for the three shallow soil samples were extrapolated from the hydrometer grain size 
analysis graphs and the average 10% grain size was 0.0003 cm.  The hydraulic conductivity 
calculation follows. 

 
Given a d10ave = 0.0003 cm and C = 20, it follows that 
 

Kave = 20(0.0003 cm)2 or, 
 

Kave = 1.8 x 10-6 cm/sec or 0.0051 feet/day. 
 
D10 values for the three deep soil samples were extrapolated from the hydrometer grain size 
analysis graphs and the average 10% grain size was 0.001 cm.  The hydraulic conductivity 
calculation follows. 

 
Given a d10ave = 0.001 cm and C = 20, it follows that 
 

Kave = 20(0.001 cm)2 or, 
 

Kave = 2.0 x 10-5 cm/sec or 0.057 feet/day. 
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Appendix F 

Soil Property Lab Reports – Density, Moisture Content, Organic Matter 





Report of Moisture Content, Dry Density, and Organic Content 
  
GROUNDWATER MONITORING BARR ENGINEERING 
BARR PROJECT NO. 49/16-1333 ATTN: LYNETTE CARNEY   
    
AET PROJECT NO:   07-06492 NOVEMBER 11, 2015 
        
 
 

   

Boring 
Number 

Depth 
(feet) 

Moisture 
Content, %  

Dry 
Density, pcf 

Organic 
Content, % 

Classification 

MW-24A 4-6 42.7 75.5 13.8 Organic Fat Clay  
MW-24B 38-40 54.3 68.8 1.2 Fat Clay 
MW-25A 4-6 31.8 92.0 0.8 Fat Clay 
MW-25B 38-40 47.5 75.0 0.8 Fat Clay 
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1.0 Introduction and Background 
This groundwater sampling and analysis plan is specifically designed for the Enbridge Energy Superior 
Terminal (facility), located in Superior, Wisconsin (Figure 1). This plan includes the information required for 
routine groundwater sampling as part of the facility-wide groundwater monitoring program (GMP).    

Site groundwater monitoring wells have been sampled intermittently since 1999 and annually since 2008. 
The current monitoring well network consists of 28 wells, as shown on Figure 2. The monitoring network 
originally consisted of 11 wells. Additional water table wells and piezometers were added to the facility 
monitoring network 2013 (eight additional) and 2015 (nine additional) at request of the Wisconsin 
Department of Natural Resources (WDNR) in their letter dated September 14, 2014 as part of their 
conditional approval of the Site Investigation and Response Action Plan Enbridge Energy Superior Terminal 
(Facility-Wide) (SI/RAP). The purpose of the facility GMP is to provide sampling methods, parameters and 
schedule and associated standard operating procedures (SOPs) for the facility. The GMP will allow 
Enbridge to evaluate risk to groundwater on a facility-wide basis for individual releases at the facility, as 
described in the SI/RAP. 

1.1 Background Information 
The site location is shown on Figure 1.  The monitoring well network is provided on Figure 2.  The terminal 
consists of pipeline infrastructure and storage facilities occupying approximately 560 acres in Sections 30 
and 31, Township 49 North and Range 13 West and Section 36, Township 49 North and Range 14 West, of 
Douglas County, Wisconsin.  The facility is owned and operated by Enbridge Energy LLC which will have 
ultimate responsibility and authority for all operations and permit requirements.  

1.1.1 Contacts and Addresses 
Project Contact: Karl Beaster, P.G., Environmental Analyst 
 Enbridge Energy 
 25 East Superior Street, Suite 309 
 Duluth, MN 55802 
 (218) 464-5623 
  
Site Location: 2800 East 21st Street 
 Superior WI, 54880 
 T49N R13W S31 and S19, T49N R14W S36 
 Douglas County 

1.2 Physical Setting 
The topography of the site and the general area around the site is relatively flat. The Nemadji River is 
present on the south side of the property in a broad incised valley (Figures 1 and 2). On the southwest 
side of the property, a small tributary stream is present that discharges to the Nemadji River. The Nemadji 
River flows toward the east/northeast in the vicinity of the site, and discharges to Superior Bay of the St 
Louis River within the Superior Harbor. The St. Louis River discharges to Lake Superior.  
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1.2.1 Local Geology and Hydrogeology 
The near surface glacial geology of the site is described as lean and fat clays to depths in excess of 100 
feet below the ground surface (bgs). The majority of the shallow soil encountered at the site consists of 
glacial-lacustrine, red-brown clay.  The bedrock geology of the area consists of Precambrian sandstone. 
Area well logs indicate depth to bedrock is variable, and is encountered at depths ranging from 161 feet 
to 230 feet bgs.  

Depth to groundwater at the facility varies between approximately 1 to 8 feet bgs, dependent on location, 
as measured in monitoring wells located at the terminal. Existing facility monitoring well depths range 
from 17.5 to 60 feet bgs.  Historically groundwater flow from the site has predominantly been toward the 
Nemadji River.  

1.3 Purpose of Plan 
The intention of a groundwater sampling plan at the Superior Terminal is to establish a standard for the 
sampling order, frequency, methods, parameters and data evaluation of the facility groundwater 
monitoring network.  The groundwater monitoring plan will allow Enbridge to evaluate risk to 
groundwater on a facility-wide basis for individual releases at the facility, as described in the SI/RAP. 
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2.0 Sampling Parameters, Methods and Analysis 
The facility monitoring well network currently consists of the 28 monitoring wells presented on Figure 2. 
Monitoring will be conducted semiannually in the early summer (May) and late fall (October/November).  
If conditions warrant and sampling results suggest little to no seasonal variation, Enbridge may propose 
annual sampling in the future.    

2.1 Sampling Network 
The current sampling network consists of the following wells (Figure 2): 

 Shallow water table wells: MW-1, MW-2, MW-5, MW-6, MW-10, MW-11, MW-12, MW-14, MW-
15, MW-17, MW-18, MW-19A, MW-20A, MW-21A, MW-24A, MW-25A, and MW-26.  

 Deep piezometers: MW-5B, MW-6B, MW-11B, MW-17B, MW-19B, MW-20B, MW-21B, MW-22B, 
MW-23B, MW-24B, and MW-25B.  

2.1.1 Parameters 
Samples will be collected semiannually for the following parameters: 

 Field Parameters: Temperature, Conductivity, Dissolved Oxygen, and pH., 

 Laboratory Parameters: petroleum volatile organic compounds (PVOCs) and Naphthalene. 

2.2 Sampling Methods and Approach 
All sampling activities at the Enbridge Energy Superior Terminal will be conducted by qualified sampling 
personnel.  Prior to sampling, appropriate personal protective clothing will be worn.  All Enbridge safety 
requirements must be adhered to (i.e., flame-resistant clothing, Level D PPE, 4-gas meter).  In addition, 
proper sample handling procedures will be followed including chemical-resistant gloves unique for each 
well.  Pre-sampling field planning will be completed, as described in Attachment A.  TheWDNR 
Groundwater Sampling Desk Reference (Publ-DG-037-96) and Groundwater Sampling Field Manual (Publ-
DG-038-96) will be followed for the following activities: collecting static water levels from monitoring 
wells; purging and stabilizing monitoring wells; collecting field parameters; collecting groundwater quality 
samples and quality assurance/quality control samples; decontaminating field sampling equipment; and 
documentation of collected samples on chain of custody and transporting samples to the laboratory.  
Each sampling event will include the collection an analysis of one duplicate, one field blank and one trip 
blank.  

2.2.1 Sampling Order 
In an effort to minimize the potential for cross-contamination between sampling locations, monitoring 
wells that have the lowest probability of containing contaminants will be sampled first.  The sampling 
order for the facility GMP will be from upgradient to downgradient. 
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2.2.2 Monitoring Well Inspection 
Each monitoring well will be visually inspected prior to sampling and locked when sampling is completed.  
Table 1 provides specific information for each of the monitoring wells that will be part of this GMP.  

Table 1  Existing Facility-Wide Monitoring Well Network Information 
Enbridge Superior Terminal 

Well ID Date Installed 
TOC Elevation 
(feet, NGVD) 

Ground 
Surface 

Elevation  

Depth to 
Bottom (feet, 

from TOC) 
Screen 

Length (feet) 
MW-1 10/13/1999 665.22 663.46 22.57 10 

MW-2 10/15/1999 659.37 657.06 27.26 10 

MW-5 10/15/1999 645.37 642.85 27.06 10 

MW-5B 11/3/2015 644.199‡ 640.89‡ 57.78 5 

MW-6 11/10/1999 648.01 645.79 26.76 10 

MW-6B 11/27/2015 646.77‡ 644.23‡ 58.10 5 

MW-10 2010 662.01 660.11 30.5 10* 

MW-11 2010 656.33 654.06 18.27 10*  

MW-11B 11/19/2013 655.91 653.9 57.5 5 

MW-12 2010 649.46 645.36 22.57 10*  

MW-14 2010 661.15 659.27 18.42 10*   

MW-15 2010 660.88 659.1 17.39 10*   

MW-17 9/25/2012 643.19 640.7 17.44 10 

MW-17B 11/18/2013 643.27 640.9 44.8 3 

MW-18 9/25/2012 644.23 641.8 17.2 10 

MW-19A 11/25/2013 658.12 656.2 26 10 

MW-19B 11/22/2013 658.22 656.2 59.8 5 

MW-20A 11/21/2013 651.04 649 24 10 

MW-20B 11/21/2013 651.34 649.4 60.1 5 

MW-21A 11/20/2013 648.84 646.9 24.4 10 

MW-21B 11/20/2013 648.83 646.7 60.7 5 

MW-22B 10/21/2015 658.35‡ 655.49‡ 57.55 5 

MW-23B 10/20/2015 646.22‡ 643.51‡ 57.11 5 

MW-24A 10/22/2015 651.69‡ 649.09‡ 18.85 10 

MW-24B 10/26/2015 651.45‡ 648.86‡ 49.21 5 

MW-25A 10/28/2015 638.31‡ 635.91‡ 19.00 10 

MW-25B 10/29/2015 638.52‡ 635.85‡ 49.25 5 

MW-26 10/28/2015 646.17‡ 643.44‡ 18.70 10 

Notes:    
NGVD = National Geodetic Vertical Datum 
TOC = Top of Casing 
* = screen length is assumed, well construction forms could not be located  
‡ = Feet in NAVD88 (North America Vertical Datum) 
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2.2.3 Well Purging 
As described in the WDNR Groundwater Sampling Desk Reference and Field Manual, facility monitoring wells 
will be purged prior to sampling to ensure the sample is representative of the groundwater and does not 
contain water that has been standing in the well.  Each monitoring well will be purged using low flow 
techniques (< 1 gallon per minute).  If possible, at least four static well volumes will be removed prior to 
sample collection, unless wells purge dry and recover too slowly to remove four volumes in a reasonable 
amount of time.   

If a monitoring well can be purged dry and does not yield sufficient water to allow the purging of four 
well volumes within a one day period, the well will be purged to the maximum extent possible and will 
then be sampled as soon as the well recovers, within a 24-hour period.  If the recovery time exceeds 24 
hours, the well will not be sampled, as a sufficient volume of groundwater is not available. 

Experience indicates all wells at the site purge dry.  Field parameters pH, specific conductance, temperature, 
and dissolved oxygen are measured in the well prior to purging. 

2.3 Sample Analysis 
The laboratory for sample analysis will be selected by Enbridge.  A copy of the laboratory’s Quality 
Assurance Manual and Standard Operating Procedures can be provided to the WDNR upon request.  
Please refer to these documents for further details.  The regular laboratory quality control (QC) results 
(percent recovery of matrix spikes, reproducibility of duplicates, trip blank and field blank results) will also 
be checked for all events to ensure proper QC was maintained.  The laboratory may change, but only 
Wisconsin-certified laboratories will be used. 
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3.0 Data Assessment and Reporting 
Once the data is received from the lab, it will be reviewed and certified.  The review will include a check for 
holding times, any calibration data discussion, results for blanks, duplicates, surrogates, matrix spikes and 
spike duplicates, and a check of reporting limits.  Parameter data will be checked for any flagged results 
and method modifications.  Finally, the ion balance will be checked, field data compared to lab results, 
and all data compared to historical results.  

Following each sampling event, Enbridge will submit a report to the WDNR discussing the analytical 
results of the previous year, water quality trends, any exceedances that may have occurred, a groundwater 
flow map, and recommendations for possible changes to the GMP.  In addition, the boring log and well 
construction reports for any additional wells added to the facility network or abandonment forms for wells 
removed will be submitted with the corresponding annual report.   

In the event some part of this GMP Sampling and Analysis Plan cannot be implemented or requires a 
change, a suitable alternative will be discussed with the WDNR to ensure compliance with the facility 
approved SI/RAP.  Once an agreement is reached, an amended GMP Sampling and Analysis Plan will be 
submitted. 
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Figure 2
LIDAR CONTOURS AND

MONITORING WELL LOCATIONS
SUPERIOR TERMINAL

Enbridge Energy, L.P.
Superior, Wisconsin
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Attachment A 

Pre-Sampling Field Planning and Checklist 
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Attachment A 

Pre-Sampling Field Planning and Checklist  

Equipment  

• Site map with well locations and access roads. 

• Field notebook for recording all observations. 

• Waterproof marking pens or pencils. 

• Keys for locked wells (provided from Enbridge) 

• Well specific field forms. 

• Calibrated 5-gallon bucket to measure volume of water removed when purging well. 

• 500 ml wash bottle with deionized (D.I.) water. 

• Tools - wrenches, screwdrivers, hammer, pliers, knife. 

• Bailer retrieval. 

• Latex gloves. 

• Dedicated bailers. 

• Calculator and conversion table to calculate volume of water needed to purge from 

well. 

• Nylon rope for bailer. 

• Water level measuring device (0.01 foot accuracy). 

• Transfer containers. 

• Coolers large enough for all samples and ice. 

• Sample containers with preservatives when required. 

• Labels and laboratory chain of custody forms. 

• Detergent for cleaning field equipment. 

Planning  

• Check project file for any monitoring additions, deductions or changes. 

• Notify laboratory with sampling information (date, number of samples, parameters 

required). 

• Check field book for previous problems. 

• Check equipment for good working order. 

• test batteries 

• calibrate instruments 

• Obtain well specific field forms and complete as much of the lab forms as possible. 

• Obtain keys to the wells. 

• Familiarize yourself with chain of custody procedures. 

• Review general site hydrogeology and historical water quality. 

• Review well information. 

• well location 

• well depth 

• well diameter 

• well casing elevation 

• well screen elevation 

• well screen length 

• well history 

• water level depth 



Appendix H 

Specific Pathway to Closure (Table 4 Update) and Facility- Wide 
Comparison Document 



Table 4   (Updated) 

Site Specific Pathway to Closure    

Enbridge Superior Terminal    

Superior, Wisconsin    

Stage Project Operation Status Task Description Objective

Notification
ENBRIDGE ENVIRONMENT to notify 
REGULATORY AGENCIES using  WDNR Form 
4400-225 and or Spill Hotline.

Comply with WDNR Release Reporting 
Requirements as outlined in Table 3

ENBRIDGE ENVIRONMENT to Coordinate with 
ENBRIDGE OPERATIONS, CONTRACTOR and/or 
CONSULTANT to recover product and prevent 
hydrocarbon migration.

Coordinate CONTRACTOR for repair work.

Site Control, 
Operations and 

Maintenance

Coordinate with CONTRACTOR to monitor and 
maintain release site to prevent further hydrocarbon 
impacts.

Monitor, document and advise on release site 
maintenance activities.

Site Assessment
CONSULTANT to assess and document site 
conditions to Enbridge Environment [field screen, 
survey, photograph].                                                    

Characterize removed soil for Waste Disposal 
(NR 718) and Document for the Presence of 
Residual Contamination.

Soil Screening for 
Residual Impacts less 

than 4 feet bgs

If PID (11.7 eV lamp) soil screening results within 4 
feet of the ground surface are greater than 10 ppm 
(isobutylene equivalents), analytical soil samples 
will be collected to document residual 
concentrations.

Analytical soil samples (PVOCs and Napthalene) 
will be needed to evaluate direct contact risk (NR 
720).  

Soil Screening for 
Residual Impacts 

greater than 4 feet bgs

The nature of this sitefacility-wide approach allows 
direct contact (within 4 feet of the ground surface) to 
be the driver for soil response actions.  

Residual soil contamination deeper than 4 feet 
bgs will be addressed under the facility-wide 
groundwater approach.  A soil sample(s) (PVOCs 
and Napthalene) will be collected from the bottom 
of a contaminated excavation for laboratory 
analysis to document the magnitude of the 
residual contamination (NR 720 / NR 724).

Soil at less than 4 feet below ground surface with 
headspace greater than 10 ppm (isobutylene 
equivalents) excavated or, if not excavated and not 
accessible, residual soil contamination is less than 
SSRCLs. 

No WDNR ERP # established.

Soil greater than calculated SSRCLs for 
groundwater but less than the calculated SSRCLs 
for Industrial Direct Contact. 

Spill becomes one of the Superior Terminal 
release sites registered under a single GIS 
Registry (Super ERP Site).  Response 
documentation paperwork (NR 708 and/or NR 
716) and GIS fee will be sent to WDNR (NR 726)

Soil is greater than calculated SSRCL for 
groundwater and the calculated SSRCL for 
Industrial Direct Contact and a structural 
impediment limits further remediation or 
investigation

Spill becomes one of the Superior Terminal 
release sites registered under a single GIS 
Registry (Super ERP Site) and continuing 
obligations (NR 720 - NR 726) will be imposed on 
the specific release location to minimize the risk  
of direct contact.  Response documentation 
paperwork (NR 708 and/or NR 716)and GIS fee 
will be submitted to WDNR (NR 726).

Soil remains that is greater than the Calculated 
SSRCL for Industrial Direct Contact Standard 
and/or the WDNR requires additional investigaton to 
determine if the hydrogeologic performace standard 
is appropriate for the release. 

Spill becomes a separate ERP site, requiring 
additional investigation (NR 716) and remediation 
(NR 720 - 724) and individual Soil and/or GW GIS 
registration paperwork and fee (NR 726).

2

Initial Response

3
Site Classification and Pathway 

to Closure

Determine Pathway to 
Closure for Release 

based on Soil 
Concentrations withn 4 

feet of the ground 
surface

Coordinate initial response plan with 
OPERATIONS and CONSULTANT (NR 708).

1
Discovery of New Release or 

Historical Release Unknown or 
Not Previously Reported 

Release Response and Site 
Assessment
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MOA Comparison Document 
Enbridge Superior Terminal 

 
The Memorandum of Agreement (MOA) was initiated to streamline the release response actions at 
Superior Terminal from discovery to closure.  The primary goal of the MOA is to establish guidelines for 
conducting release response on an incident basis and for meeting cleanup criteria on a facility‐wide 
basis consistent with Wis. Admin. Code chs. NR 700 ‐754.  This document provides a comparison of 
actions conducted for each release prior to MOA and under provisions of the MOA. 
 

Initial Response Actions Upon Discovery 

Key Comparison – Under the MOA soil excavation is not required to be conducted to depths greater 

than 4 feet if free product is not present, and soil samples for laboratory analysis are not required if field 

screening did not detect residual petroleum in soil (PID < 10 ppm).  Initial response actions steps prior to 

vs. under the MOA are summarized in the table below.   

 

Prior to MOA  Under MOA 

 Recovery of free product. 

 Excavate soil with field observable levels 
of petroleum impacts to the extent 
possible.  Some exemptions to full soil 
excavation were made if working in areas 
of historically known release areas where 
case closure was granted by WDNR. 

 Excavation was conducted to observed 
depth of petroleum impacts and there was 
no pre‐described limits to the potential 
depth of excavation. 

 Soil samples were collected for laboratory 
analysis from base and sidewalls of all 
release locations upon conclusion of 
excavation activities. 

 Recovery of free product. 

 Excavate soil with field observable levels 
of petroleum impacts (PID headspace 
reading >10ppm) to the extent possible ‐
down to depths of 4 feet. 

 Excavation below depths of 4 feet below 
ground surface not required unless 
needed to remove free product. 

 Collect soil samples for laboratory analysis 
from sidewalls or base of completed 
excavation only if field screening indicated 
residual petroleum impacts remained (PID 
headspace reading >10ppm). 
 

 
 
No Further Action Following Initial Response  
 
Key Comparison – Under the MOA analytical samples are not required if field screening results indicate 
no residual petroleum is left in soil (>10 ppm headspace).  This is significant as the RCL for benzene for 
the groundwater pathway is 0.005 mg/kg, so any detection of benzene in a soil sample indicating the 
RCL had been exceeded would not allow the release to receive a no further action (NFA) closure.  
Concentrations this low are generally not detectable with PIDs or by visual observation.  Instead of 
receiving a NFA, the site was enrolled in the BRRTS program and additional investigation, cleanup (if 
required) and formal closure request would have been required.  Now with the MOA, to obtain closure 
following the initial spill response, the individual release site does need to be enrolled in BRRTS or 
entered into a separate GIS database.  The table below summarizes how the closure could be achieved 
following initial response actions prior to vs. under the MOA.   



 

 

 

Prior to MOA  Under MOA 

If no residual petroleum impacts remained in soil 
based on field screening AND laboratory analytical 
results were less than RCLs. 
 

If no residual petroleum impacts remained in soil 
above 4 feet based on field screening. 
 

 

Follow up if Residual Petroleum is Present in Soil After Initial Response 

Key Comparison – Under MOA, the direct contract pathway is addressed (within removal of impacted 

soil within 4 feet of ground surface) and no further investigation is required, and no case closeout 

reports are required to be prepared for routine release response activities.  The groundwater pathway is 

addressed through a facility‐wide hydrogeologic performance standard.  Therefore, the investigation, 

risk evaluation, and case closure requirements are satisfied by the SI/RAP and continued groundwater 

monitoring. 

Prior to MOA  Under MOA 

 Conduct soil investigation under NR 
716 to determine vertical and lateral 
extents of residual petroleum impacts.

 Conduct risk assessment to evaluate 
potential receptors. 

 Evaluate remediation options and 
prepare case closeout form to submit 
to WDNR, which will be forwarded to 
a committee for review NR‐726. 

 Enter release site into GIS database if 
case closure is granted. 

 Each individual release is a separate 
listing and dot on the WDNR RR site 
map. 

 Site is closed based on facility wide soil 
performance standard for groundwater 
pathway which is provided by SI/RAP and 
semi‐annual groundwater monitoring. 

 The facility‐wide GIS database is updated 
with the release information. 

 The facility‐wide BRRTs site is a single listing 
and represents a single dot on the RR site 
map which will be continually updated with 
closure information from each release at the 
facility.  
 

 

Benefits of the Facility‐Wide Approach  

Both Enbridge and the WDNR will benefit from this MOA process.  Enbridge will realize cost saving 

related to a reduction in laboratory analytical costs from fewer samples, a reduction in drilling cost from 

fewer required borings and a reduction in consulting costs related to fewer releases requiring redundant 

characterizations, risk evaluations and groundwater pathway evaluations.  In addition, individual release 

sites will not require full closure requests, GIS packets and WDNR technical review fees.   

The WDNR will have fewer BRRTs sites to manage and fewer full closure committee reviews.  In 

addition, the groundwater performance standard requires continued groundwater monitoring of the 

groundwater pathway for the entire facility which, in the end, will be more protective of human health 

and environment, especially in instances when the presence of buried infrastructure limits full 

excavation and/or hinders release specific investigation.  Under the MOA the WDNR reserves the right 

to open any release site as a separate BRRTs site, require full characterization, additional remediation (if 

required) and formal site closure.      



DOCUMENTED SITE

CONDITIONS, 

SITE CLASSIFICATION, 

FURTHER RESPONSE 

ACTION

BRRTS = Bureau for Remediation and Redevelopment Tracking System

SERTS = Spills Electronic Reporting and Tracking System

WDNR = Wisconsin Department of Natural Resources

SI/RAP = Site Investigation and Response Action Plan

FW = Facility-wide

GIS = Geographic Information Systems

DC = Direct Contact

GW = Groundwater

RCL = Residual Contaminant Level

PM = Project Manager

Form 4400-225 = Notification For Hazardous Substance Discharge

NR### = Wisconsin Administrative Code chapter number

NR708 = Environmental Response “Immediate and Interim Actions” 

NR716 = Environmental “Site Investigations”

NR726 = Environmental Site “Case Closure”

CLOSURE

PATHWAYS

NOTIFICATION

and RESPONSE ACTION 

CONTAMINATED

SITE SCENARIOS

DISCOVERY OF 

PETROLEUM CONTAMINATION

NEW SPILL or 

UNKNOWN HISTORICAL SOURCE

Enbridge Superior Terminal 

Petroleum Contaminated Sites  

Regulatory Notification, Classification and Pathways to Closure

KNOWN HISTORICAL RELEASE 

w/ ASSOCIATED BRRTS # 

NEW SPILL
Spill on an impervious surface or spill 

<1 gallon gasoline, <5 gallons other 

petroleum product, 

promptly cleaned up; 

no impacts to surface water)

NEW SPILL 
(>1 gallon gasoline, >5 gallons other 

petroleum product OR

smaller spill volume with residual 

contamination and/or 

impacts to surface water)

HISTORICAL RELEASE 
Unknown source, no BRRTS #

HISTORICAL RELEASE 
Known, closed or active BRRTS #

No notification required.

No SRRTS # or BRRTS # assigned.

No formal regulatory closure.

Immediately notify WDNR Spill 

Hotline (1-800-943-0003). 

SERTS # will be assigned.

Report site via Form 4400-225 

within 24 hours of discovery.

Pending-BRRTS # will be assigned.

Send preliminary site update email to WDNR PM 

(observations, anticipated classification, response and technical report schedule)

SERTS # or Pending-BRRTS # will be referenced.

Send preliminary site update email to WDNR PM 

(observations, response and technical reporting schedule)

Existing BRRTS # and status will be referenced.

BRRTS site in FW GIS 

Registry. Residual 

contamination is OUTSIDE 

of the previously defined 

release boundary.

BRRTS site with unique 

GIS Registry. Residual 

contamination is INSIDE 

of the previously defined 

release boundary.

BRRTS site with unique 

GIS Registry. Residual 

contamination is OUTSIDE 

of the previously defined 

release boundary.

BRRTS site in FW GIS 

Registry. Residual 

contamination is INSIDE 

of the previously defined 

release boundary.

BRRTS site is closed and 

has NO GIS Registry.

Submit Technical Memorandum Report.  No 

additional file changes or GIS Registry update 

required.

Technical Memorandum Report is prepared.  

Existing BRRTS file is updated with new 

information. A GIS Registry update is prepared 

and the site is transferred to the FW GIS 

registry.

Site cleaned-up below

field screening criteria 

established in SI/RAP 

and/or below GW RCLs.

Residual contamination 

greater than GW RCLs and 

less than DC RCLs. No GW 

impacts identified.

Residual contamination 

greater than DC RCLs w/ 

structural impediment 

present. No GW impacts 

identified.

Residual contamination 

greater than DC RCLs w/ 

NO existing structural 

impediment present.

Submit Technical 

Memorandum Report 

requesting Closure via 

NR708.

Submit Technical Memorandum Report requesting transfer to 

FW BRRTS # with an updated GIS Registry.

A unique BRRTS # is established OR the 

existing BRRTS Site is removed from the FW 

GIS Registry. A NR716 investigation is 

initiated. Site is closed under NR726.

Initiate Response Action

Initiate Response Action

Residual contamination less than DC RCLs or greater 

than DC RCLs w/ new structural impediment 

encountered, and no GW impacts remain.

Residual soil contamination 

greater than DC RCLs and/or 

GW impacts identified.

Residual contamination greater than DC RCLs and/or 

GW impacts remaining.

Evaluate and conduct, if warranted, additional response actions.



 

 

Enbridge Superior Terminal  
Facility-Wide GIS Registry Update Checklist 

 
SUBMITTAL DATE:  
RELEASE OR ACTIVITY NAME:  
ORIGINAL BRRTS /SRRTS # (if applicable):  

 
GIS UPDATE FEE 

☐ WDNR Technical Assistance, Environmental Liability Clarification or Post-Closure Modification 

Request (Form 4400-237) – Post-Closure Modification Fee 

CLOSURE DOCUMENTS 
☐ WDNR Response Action Approval and Continuing Obligation Cover Letter 

SITE INFORMATION 
☐  Date of discovery or rediscovery, if associated with known historical release site. 

☐ Site Coordinates (deg. min. sec. or WTM).  

☐ Enbridge and Consultant contacts.  

☐ List of previous reports associated with identified contamination (if applicable). 

☐ Release description, relevant infrastructure, source of contamination (new or historical) and 

associated response activity, if applicable (i.e. release date, release source and substance, release 
volume, emergency and remedial response, release reporting actions). 

RESPONSE ACTION SUMMARY 
☐ Date of excavation, extents and soil disposal. 

☐ Groundwater depth in excavation and nearest terminal monitoring well.  

☐ Soil field screening activities and results summary. 

☐ Analytical sampling activities and results summary. 

RISK ASSESSMENT DISCUSSION 
☐ Direct contact  

☐ Surface Water receptor  

☐ Groundwater receptor  

☐ Vapor receptor  

RESIDUAL CONTAMINATION AND FACILITY-WIDE ELIGIBILTY DISCUSSION 
☐ Area of identified residual contamination and structural impediments (if applicable). 

☐ Response action approval and continuing obligations 

Attachments 
☐ Table 1  Field Screening Results / Field Screening Log 

☐ Table 2   Analytical Results 

☐ Figure 1  Site Location Map 

☐ Figure 2  Site Layout Map (w/ location of samples and residual contamination) 

☐ Attachment A Historical Field Documentation (Figures, tables), (if applicable) 



Enbridge Superior Terminal  
Facility-Wide GIS Registry Update BRRTS#: 02-16-560657 

SUBMITTAL DATE: August 15, 2017 

RELEASE OR ACTIVITY NAME:  ENBRIDGE SUPERIOR TERMINAL - MANIFOLD 224

ORIGINAL BRRTS / SRRTS # (if applicable): 02-16-577680 

SITE INFORMATION 
Date of Discovery      
(if applicable) 

NA Date of Rediscovery 
(if applicable) 

6/22/2016 

WDNR 
Notification/ Start 
Date 

8/16/2016 WDNR Closure Date  
(if applicable) 

Open 

Coordinates of 
Current Activity 
(deg. min. sec.) 

Lat: 46°41'26.90"N,  

Long: 92°3'2.04"W 

Enbridge Contact 
and Email 

Alex Smith 

Alex.smith@enbridge.com 

Consultant Contact 
and Email 

Ryan Erickson 

rerickson@barr.com 

Previous Report 
and Memorandum 
References   
(if applicable) 

Barr, 2016. “Manifold 224 Contaminated Soil Response”. Technical 
Memorandum. August 18, 2016. 

Release Description 
and Notification 

On June 22, 2016, evidence of hydrocarbon contamination was identified near a 
valve within the Manifold 224 structure at the Enbridge Superior Terminal 
(Figures 1 and 2). Enbridge personnel responded to the site to identify the 
contamination source and conduct repair and remediation activities. The site 
was not initially reported to the Wisconsin Department of Natural Resources 
(WDNR) based on the estimated release volume (<5 gallons); however, the site 
was later reported (8/16/2016) after remedial activities based on the presence 
of residual contamination in the final excavation extents, as described below. 

[Notification] 

E
X
A
M

P
LE



Site Name:  Enbridge Superior Terminal – Manifold 224 
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Response Action Summary 

Date of Excavation, 
extent and soil 
disposal  

On June 22 and 23, 2016 Enbridge excavated soil around the valve for 
inspection and remediation purposes. No active release source was identified; 
however, valve maintenance was conducted to update the small-diameter 
piping and potentially prevent future releases at this location. Contaminated 
soil excavated during the maintenance and remediation activity was temporarily 
stockpiled at the terminal Soil Management Area (SMA) until off-site disposal at 
the VONCO V landfill in Duluth, Minnesota was approved.  

Enbridge personnel excavated soil with evidence of residual contamination (e.g. 
hydrocarbon sheen, odor, headspace) when it was identified and accessible. 
Excavation in this location was limited by the presence of pipeline infrastructure. 
The final excavation was approximately 12 feet in diameter and 5 feet in depth.  
Sediment observed in the excavation sidewalls consisted primarily of sand 
construction fill with gravel fill on the ground surface. 

Groundwater 
Depth and Nearest 
Monitoring Well 

The observed groundwater table was approximately 5 feet below ground 
surface (bgs) and recent (May 2016) nearby permanent monitoring well data 
(wells MW-12 and MW-17) indicate the groundwater depth was approximately 
3-5 feet bgs.  

Soil Field Screening 
Results Summary 

On June 23, Barr collected eight field screening samples from the final 
excavation extents to determine if residual contamination was present. 
Headspace reading from sidewall samples in the direct contact zone (0-4 ft. 
bgs) were between 2.9 and 8.0 parts per million (ppm) and no other evidence of 
residual contamination was identified from 0-4 ft. bgs. A headspace reading of 
14.3 ppm was detected from a bottom sample collected at a depth of 5 ft. bgs.   

Analytical 
Sampling Results 
Summary 

Two soil samples were collected for laboratory analysis of petroleum volatile 
organic compound (PVOC) plus naphthalene.  One was collected from the 
bottom of the excavation (Manifold 224 B-1) to document conditions where the 
elevated headspace reading was detected at 5 ft. bgs.  The other sample was 
collected from the northeast sidewall (Manifold 224 S-1) at a depth of 2.0 ft. bgs 
to document conditions in the direct contact zone.  Analyte concentrations 
were below WDNR groundwater residual contaminant levels (GW RCLs) except 
for a benzene concentration of 0.100 mg/kg detected in the bottom sample 
(Manifold 224 B-1).  The excavation was backfilled with clean fill upon 
completion of remedial excavation. 

 

Risk Assessment Discussion 

Direct Contact  
Receptor 

There is little to no direct contact risk based on the field assessment results, the 
presence of clean backfill, and, Enbridge employee awareness and safety 
requirements.  

Surface Water 
Receptor 

There is no risk to surface water receptors based on the field assessment results, 
the excavation location, and the presence of clean backfill. 
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Groundwater 
Receptor 

There are no nearby groundwater receptors and the Superior Terminal 
monitoring well network is sampled on a semi-annual basis and the data is 
provided to WDNR. 

Vapor Receptor A pipeline facility building is approximately 40 feet south of the site; but it is not 
a vapor receptor because it is built above ground and has limited human 
occupancy. Employees are also required to wear atmospheric monitor while at 
the facility that would identify a potentially hazardous atmosphere. 

Residual Contamination and Facility-Wide Eligibility Discussion

Residual 
Contamination and 
Structural 
Impediments 

Based on field screening and analytical sampling, there is no evidence of 
residual contamination remaining within the direct contact zone (0-4 ft.).  Some 
residual contamination remains at 5 ft. bgs based on a headspace reading of 
14.3 ppm and a benzene concentration (0.1 mg/kg), which exceeds the GW RCL 
criteria.  However, additional excavation was not feasible due to presence 
pipeline infrastructure. The excavation was backfilled with clean fill. 

Response Action 
Approval and 
Continuing 
Obligations 

There are no direct contact, surface water, or vapor receptors associated with 
the residual contamination associated with this release.  The risk to 
groundwater from residual contamination documented at a depth of 5 ft. bgs 
with be addressed through the facility-wide hydrogeologic performance 
standard established facility-wide for the Superior Terminal through a 
memorandum of agreement (MOA) with the WDNR.    

The WDNR will be notified about any identified change in environmental 
conditions at the site. As part of this hydrogeologic performance standard 
Enbridge will continue to monitor groundwater conditions of the site and, if 
evidence of contamination is identified, it will be reported to the WDNR and 
managed in accordance with the MOA.    

Based on the above observations, the site is being added to the Facility-wide 
GIS registry (BRRTS#: 02-16-560657).  

Attachments: 
Table 1 Site Investigation Field Sampling and Screening Logs 
Table 2 Soil Sample Analytical Results 
Figure 1  Site Location  
Figure 2   Site Layout  
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Table 2 
Confirmation Soil Sample Analytical Results 

(all analyte concentrations in mg/kg) 
 

Sample ID 
Sample 

Date 

Sample 

Depth 

(feet) 

1,2,4‐

Trimethyl 

benzene  

1,3,5‐

Trimethyl 

benzene 

Benzene 
Ethyl 

benzene 
Toluene  Xylenes  Naphthalene 

WDNR Groundwater RCLs  1.3793  1.3793  0.0051  0.785  0.5536  1.97  0.3294 

WDNR Industrial Direct Contact RCLs  219  182  7.41  37  818  258  26 

Manifold‐224‐S‐1  6/23/2016  2  <0.0066  <0.014  <0.007  <0.008  <0.011  <0.025  <0.0056 

Manifold‐224‐B‐1  6/23/2016  5  <0.0085  <0.019  0.100  0.020  0.160  0.083  <0.0072 

Notes: BOLD = WDNR Groundwater RCL exceedance 
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