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Dear Mr. Lowery: 
 
SCS Engineers (SCS) is providing the following well inventory summary for the Keck Farm 
project.  The inventory included well inspection and labeling, lock installation, well surveying, 
preparation of an updated site plan, and this inventory summary report with recommendations for 
well repairs. 
 
The inventory was performed consistent with the Wisconsin Department of Natural Resources’ 
(WDNR’s) March 2018 Statement of Work (SOW) with the following exceptions: 
 

• Top of casing (TOC) and ground elevations for wells INJ-6, INJ-7, MW-35D, 
MW-36, MW-36D, MW-37D, MW-38D, MW-44D, and MW-45D could not be 
measured within the required 0.01- and 0.1-foot limits, respectively.  The height of 
the corn surrounding these wells prohibited use of a level (i.e., line of sight) to 
determine the elevations to the specified accuracy.  The elevations were instead 
acquired using a global positioning system (GPS) with an accuracy of approximately 
0.2 foot.  SCS plans to complete the surveying work in the fall of 2018 during the 
second round of groundwater sampling and after the corn has been harvested. 

• New well locks were not installed at wells MW-12D, MW-13C, MW-30D, INJ-1, and 
INJ-4 as the protective casings were damaged, or parts needed to secure the caps were 
missing. 

M E TH OD S  

Table 1 from the SOW (attached) shows the list of wells to inventory and survey.  Well locations 
are shown on the updated Site Plan, Figure 1 (attached). 
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W e l l  I n s p e c t i o n ,  L o c k s ,  a n d  L a b e l i n g  

SCS conducted the well inventory from July 10, to July 12, 2018.  The depth to water and total 
well depth were measured, and visual inspections were made for each well.  The wells were 
labeled using a waterproof paint marker, and with the exceptions noted herein, new keyed alike 
locks were installed on each well.  Well condition information is provided on Well Condition 
Summary Forms and well photos included in Attachment A.   
 
Each of the 58 wells identified for inventory in Table 1 was secured with a new lock as of 
August 1, 2018, except for: 
 

• MW-12D – Top of protective casing and/or cap damaged 
• MW-13C – Top of protective casing and cap damaged 
• MW-30D – No locking tab on casing and/or cap (6-inch casing)  
• INJ-1 – Well and protective casing loose/broken at ground surface 
• INJ-4 – No locking tab on casing 

 
The lock was replaced on the gate in the perimeter fencing at RW-2, and RW-1 is located inside 
the perimeter fence at the site; thus, these wells are not individually locked but access to the 
wells is restricted by fencing.  
 
W e l l  S u r v e y  

Burse Surveying and Engineering, Inc. (Burse) performed well surveying from July 11, to 
July 13, 2018.  Survey information is provided in Attachment B.  Burse surveyed well locations 
to the nearest foot, TOC elevations to the nearest 0.01 foot, and ground surface elevations to the 
nearest 0.1 foot.  As noted above, the height of the corn prohibited surveying some well TOC 
and ground elevations to the 0.01 and 0.1 limits.  All other wells in the inventory were surveyed 
for elevations and location consistent with the SOW. 
 
Attachment B will be revised and updated by SCS in the fall of 2018, after the elevations are 
obtained from the wells in the cornfield.  A copy of the updated document will be transmitted to 
WDNR when available.    
 
F I ND I N GS  

G e n e r a l   

The monitoring wells (MW) are generally 2-inch-diameter steel or stainless steel.  The injection 
wells (INJ) are generally 2-inch PVC.  The recovery wells (RW) are generally 6-inch steel with 
submersible pumps installed.  Well TW-1 is a 6-inch-diameter steel well.   
 
Sections of polyethylene tubing were present in many of the wells.  The tubing was apparently 
utilized in the past for sampling and is generally in good condition.  Dedicated bladder pumps 
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(i.e., QED/Well Wizard) were present in several of the wells.  The pumps appeared to be 
functional, but were not tested. 
 
The protective casings on the monitoring and injection wells generally included slip-on steel 
caps.  In many cases, the caps were corroded so that a hammer was needed to remove them, and 
in some cases they could not be replaced.  The cap was generally secured to the casing by a lock 
which connects tabs on the two pieces.   
 
P o t e n t i a l  I s s u e s  

As noted on the Well Condition Summary Forms, there were a number of potential issues 
identified with the wells.  Several wells exhibited discrepancies between the measured well depth 
and the anticipated (e.g., as-built) depth.  Wells with greater than 1-foot depth discrepancies or 
other issues are note below. 
 
Wells to be Redeveloped and Sampled 
 

• MW-6 – Total depth (TD) approximately 1.5 feet shallower than anticipated 
• MW-9 – TD approximately 3 feet deeper than anticipated 
• MW-11D – TD approximately 1.5 feet shallower than anticipated  
• MW-19C – TD approximately 6 feet shallower than anticipated 
• MW-26C – TD approximately 2 feet deeper than anticipated 
• MW-35D – TD approximately 2 feet deeper than anticipated 
• MW-45D – The concrete surface seal apparently heaved and the soil below is eroded. 
• MW-46D – TD approximately 2 feet deeper than anticipated  

Wells Which Require Only Depth to Groundwater Measurement 
 

• MW-12D – Obstruction at 20.4 feet below TOC; unable to measure water level.  Top 
of protective casing and/or cap damaged. 

• MW-13C – Obstruction at approximately 2 feet below TOC; unable to measure water 
level.  Top of protective casing and cap damaged. 

• MW-15 – An animal has apparently burrowed a hole in the soil near the well. 
• MW-22C – TD approximately 4.5 feet shallower than anticipated 
• MW-25C – TD 20.9 feet shallower than anticipated 
• MW-27 – TD 6.3 feet shallower than anticipated 
• MW-29 – TD approximately 4 feet shallower than anticipated 
• MW-30D – No locking tab on casing and/or cap (6-inch casing) 
• MW-33D – TD approximately 26 feet shallower than anticipated 
• MW-41D – TD approximately 4.5 feet shallower than anticipated 
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Wells Not in the Proposed Monitoring Program 
 

• INJ-1 – Both PVC well and steel casing can be moved; TD approximately 21 feet 
shallower than anticipated 

• INJ-2 – Unable to obtain TD or depth to water; obstruction at approximately 6 inches 
below TOC.  Reducing fitting and smaller piping could not be removed from inside 
the well. 

• INJ-3 – TD approximately 18 feet shallower than anticipated 
• INJ-4 – Protective casing is dented and has cracks in it.  No locking tab on casing. 
• INJ-5 – Animal burrow hole next to well 

R EC OM M END A T I O NS  

G e n e r a l  

All wells which are damaged or determined to be no longer needed should be permanently 
abandoned in accordance with NR 141.  Wells which are not maintained can may become “lost” 
or destroyed, and may act as a preferential pathway for contaminant migration.  An example 
would be INJ-1 where the well and protective casing move freely inside the metal casing above 
ground surface indicating that the well and protective casing are not intact.  Repairs are possible, 
but would be difficult in that a section of the casing would have to be removed below the ground 
surface.  It is likely more cost effective to abandon the well, especially if the monitoring location 
is not necessary and does not need to be replaced. 
 
If requested, SCS will develop a scope of work and cost estimate for well abandonment or other 
tasks summarized below.  
 
Although the well labeling described herein is expected to be sufficient for the duration of this 
project, more permanent well identification tags could be created and affixed to the outside of the 
protective casings of the monitoring wells at the site.   
 
Wells to be Redeveloped and Sampled 
 

• Repair the surface seal at well MW-45D.  The repair at MW-45D would be 
completed by removing the concrete above the ground surface and placing an 
approximate 6-inch layer of bentonite chips within 4 inches of the outside of the well 
casing.  Any soil removed from the around the outside of the casing would be 
relocated atop the bentonite chips.  There were no significant issues identified at any 
of the other 19 wells that are proposed to be redeveloped and sampled. 
 

• Further evaluate wells with depth discrepancies as necessary.  Although there was 
some difference in the measured and anticipated well depth at some wells, the 
variations are not consistent and may not indicate a problem with the well 
construction.  The total depths will be evaluated after redevelopment.  
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Wells Which Require Only Depth to Groundwater Measurement 
 

• Add caps and locking mechanisms to MW-12D, MW-13C, and MW-30D. 
 

• Fill the animal hole adjacent to well MW-15 with soil as it is a trip hazard. 
 

• Evaluate obstructions at wells MW-12D and MW-13C as necessary.  The steel well 
casing was obstructed at the ground surface at MW-13C and at approximately 20 feet 
below ground surface (bgs) at MW-12D.  While the well with the shallow obstruction 
may be repairable, the repair of the blockage at 20 feet bgs may not be practical.  
There are other nested wells at these locations; thus, water level data from these two 
points may not be critical in compilation of shallow or deep groundwater flow maps. 
 

• Evaluate obstructions or depth discrepancies at other wells as necessary.  Although 
there were some significant differences in the measured and anticipated well depth at 
some wells (i.e., up to 26 feet at MW-33D), and the variations consistently indicated 
that the wells were shallower than anticipated, specific actions may not be necessary 
at this time. 

 
Wells Not in the Proposed Monitoring Program 
 

• Add cap and locking mechanism to well INJ-4 
• Fill in animal hole adjacent to well INJ-5 
• Evaluate INJ wells with obstruction/depth discrepancies as necessary 

 
Please contact Robert Langdon at (608) 216-7329 if you have any questions concerning this 
report.   
 
Sincerely,   

 

 
 

Robert Langdon  Mike Prattke 
Senior Project Manager  Senior Project Manager 
S C S  E N G I N E E R S   S C S  E N G I N E E R S  
 
REL/lmh/MP 
 
Attachments: Table 1 – Keck Farm Monitoring Well Tasks 
 Figure 1 – Site Plan 
 Attachment A – Well Condition Summary Forms and Photos 
 Attachment B – Survey Information 
 
I:\25218118.00\Deliverables\Monitoring Well Inventory Summary\180808_Lowrey_Monitoring Well Inventory Summary_Final.docx 
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ATTACHMENT A 
 

Well Condition Summary Forms and Photos 
  

































































































































































































































































































































































 

ATTACHMENT B 
 

Survey Information 



Well Latitude Longitude Northing Easting Casing Elevation Leveled Ground Elevation
INJ1 43ｰ09'44.51062"N 88ｰ49'03.07142"W 615968.0148 852654.5961 864.72 862.0
INJ2 43ｰ09'43.14931"N 88ｰ49'03.02504"W 615830.1806 852657.9639 861.83 858.9
INJ3 43ｰ09'43.05978"N 88ｰ49'03.79894"W 615821.1449 852600.5989 864.37 861.6
INJ4 43ｰ09'43.70231"N 88ｰ49'03.82763"W 615886.2028 852598.5055 863.38 861.8
INJ5 43ｰ09'44.43490"N 88ｰ49'03.79687"W 615960.376 852600.8231 867.80 862.7
INJ8 43ｰ09'43.74032"N 88ｰ49'05.88934"W 615890.1291 852445.6966 869.48 867.1
INJ9 43ｰ09'44.99299"N 88ｰ49'05.68010"W 616016.9542 852461.2702 869.90 867.7
MW10D 43ｰ09'45.05810"N 88ｰ49'05.47735"W 616023.5388 852476.3016 870.89 868.7
MW11D 43ｰ09'43.91599"N 88ｰ49'06.08401"W 615907.9235 852431.2769 868.84 866.3
MW12D 43ｰ09'44.93290"N 88ｰ49'03.38652"W 616010.7828 852631.2634 865.99 863.9
MW13C 43ｰ09'44.96575"N 88ｰ48'52.75611"W 616013.7217 853419.1719 884.12 881.7
MW14D 43ｰ09'44.97875"N 88ｰ48'52.85760"W 616015.0422 853411.6504 883.49 881.8
MW15 43ｰ09'45.36740"N 88ｰ48'52.87762"W 616054.3929 853410.1854 884.09 882.0
MW16C 43ｰ09'45.28477"N 88ｰ48'52.94141"W 616046.0288 853405.4536 884.21 881.6
MW17 43ｰ09'44.96976"N 88ｰ48'52.66339"W 616014.1247 853426.0442 884.36 882.2
MW18D 43ｰ09'45.38999"N 88ｰ48'52.78566"W 616056.6776 853417.0019 884.37 881.8
MW19C 43ｰ09'44.84399"N 88ｰ49'03.28575"W 616001.7773 852638.7278 865.71 863.6
MW1C 43ｰ09'44.87677"N 88ｰ49'05.50145"W 616005.1799 852474.5054 870.79 868.8
MW2 43ｰ09'42.78357"N 88ｰ49'06.14537"W 615793.2682 852426.6694 868.85 867.0
MW20C 43ｰ09'43.90190"N 88ｰ49'05.93828"W 615906.4913 852442.0773 869.96 867.6
MW21D 43ｰ09'37.44776"N 88ｰ48'58.20038"W 615252.7204 853015.2785 863.51 861.9
MW22C 43ｰ09'43.40880"N 88ｰ49'09.97283"W 615856.722 852143.016 832.34 831.2
MW23D 43ｰ09'43.41848"N 88ｰ49'10.03312"W 615857.7045 852138.5478 832.75 830.7
MW24 43ｰ09'43.42722"N 88ｰ49'10.10628"W 615858.5919 852133.1258 832.50 830.4
MW25C 43ｰ09'38.45226"N 88ｰ48'45.99841"W 615354 853919.7431 854.83 853.3
MW26C 43ｰ09'46.02629"N 88ｰ48'45.09369"W 616120.8401 853987.1449 848.10 846.1
MW27 43ｰ09'45.03019"N 88ｰ49'03.42142"W 616020.6351 852628.682 866.00 864.2
MW28D 43ｰ09'43.93626"N 88ｰ49'05.85490"W 615909.9672 852448.2591 870.41 867.9
MW29 43ｰ09'43.93148"N 88ｰ49'05.81896"W 615909.4811 852450.923 870.07 868.1
MW3 43ｰ09'44.22149"N 88ｰ49'07.92047"W 615938.926 852295.1772 847.06 845.5
MW30D 43ｰ09'44.65295"N 88ｰ49'03.23629"W 615982.4324 852642.3837 865.14 862.8
MW32D 43ｰ09'45.83061"N 88ｰ48'42.12625"W 616100.9304 854207.0763 819.53 817.2
MW33D 43ｰ09'39.94804"N 88ｰ48'41.64812"W 615505.3046 854242.2544 817.09 815.6
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Well Latitude Longitude Northing Easting Casing Elevation Leveled Ground Elevation
MW34D 43ｰ09'37.22776"N 88ｰ48'41.60276"W 615229.8748 854245.4965 822.57 821.2
MW39D 43ｰ09'40.13513"N 88ｰ48'45.83809"W 615524.3851 853931.703 852.75 850.3
MW4 43ｰ09'43.72243"N 88ｰ49'03.59806"W 615888.2309 852615.522 863.42 861.6
MW40D 43ｰ09'44.26076"N 88ｰ49'02.35947"W 615942.6898 852707.3523 863.82 861.3
MW40D 43ｰ09'44.26186"N 88ｰ49'02.35905"W 615942.8019 852707.3836 863.82 861.3
MW41D 43ｰ09'43.14106"N 88ｰ49'02.33366"W 615829.3195 852709.2077 860.63 858.1
MW42D 43ｰ09'42.54744"N 88ｰ49'03.32000"W 615769.2524 852636.0713 861.81 859.1
MW43D 43ｰ09'44.99115"N 88ｰ49'07.92453"W 616016.8542 852294.9171 848.99 846.6
MW46D 43ｰ09'44.35802"N 88ｰ49'09.29151"W 615952.8033 852193.5656 836.24 834.4
MW5 43ｰ09'44.70483"N 88ｰ49'03.86542"W 615987.7088 852595.7567 865.21 864.0
MW6 43ｰ09'43.88559"N 88ｰ49'05.79115"W 615904.8344 852452.982 869.75 868.0
MW7 43ｰ09'38.35479"N 88ｰ48'46.49214"W 615344.1481 853883.1433 861.03 859.3
MW8 43ｰ09'40.52803"N 88ｰ48'47.82277"W 615564.2332 853784.6172 883.01 881.2*
MW9 43ｰ09'46.17470"N 88ｰ48'47.45379"W 616135.9454 853812.2262 886.57 885.6
RW1 43ｰ09'43.81276"N 88ｰ49'02.65065"W 615897.3413 852685.7476 861.60 859.6
RW2 43ｰ09'38.83816"N 88ｰ48'45.97867"W 615393.0718 853921.224 854.24 852.4
TW1 43ｰ09'45.26114"N 88ｰ48'52.74808"W 616043.6301 853419.7812 884.70 882.6

Data from survey by Burse Survey and Engineering, Inc. (July 2018) except where indicated.
* - determined by measurement (1.80 feet) from casing elevation by SCS (8/1/18)
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Latitude Longitude Casing Elevation Leveled (GPS Shot)Casing Elevation Ground Elevation
INJ6 43ｰ09'44.65000"N 88ｰ49'01.89146"W 615982.0836 852742.0601 CORN FIELD 863.97 861.3
MW44D 43ｰ09'44.97830"N 88ｰ49'01.73253"W 616015.3177 852753.8569 CORN FIELD 864.41 861.8
INJ7 43ｰ09'45.08744"N 88ｰ49'01.86853"W 616026.3732 852743.7822 CORN FIELD 864.36 861.6
MW35D 43ｰ09'44.44745"N 88ｰ49'00.86542"W 615961.5372 852818.0982 CORN FIELD 861.74 858.9
MW45D 43ｰ09'43.76074"N 88ｰ48'59.06162"W 615891.9407 852951.7586 CORN FIELD 860.69 857.1
MW36 43ｰ09'43.37242"N 88ｰ49'00.87393"W 615852.6906 852817.4133 CORN FIELD 860.52 857.9
MW36D 43ｰ09'43.37664"N 88ｰ49'00.98472"W 615853.1217 852809.2015 CORN FIELD 860.12* 858.1
MW37D 43ｰ09'41.75675"N 88ｰ49'01.30982"W 615689.1206 852785.0231 CORN FIELD 858.36 855.5
MW38D 43ｰ09'41.70871"N 88ｰ49'02.66208"W 615684.3064 852684.7925 CORN FIELD 859.47 856.7

Data from survey by Burse Survey and Engineering, Inc. (July 2018) except where indicated.
* - determined by measurement (2.05 feet) from ground surface by SCS (8/1/18)
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