
Kirsten Pauly, PE/PG, Principal 
Brian H. Mundstock, PE, Principal 

Mike Kettler, PE, Principal 
 

 
 
Consulting Civil Engineers 
 

       
 

January 15, 2008 
 
Steve Thorp 
Scandia Code Official 
City of Scandia 
14727 209th Street North 
Scandia, MN 55073 
 
Re:  Tiller Corporation  Application Submittal 
 
Dear Mr. Thorp: 
 
Please find the enclosed additional information that you requested upon review of the 
Tiller Corporation application for a permit to mine sand and gravel in Scandia. We are 
providing you with two complete full sized sets of the plans and twenty copies of 
11X17’s which were revised in response to your request for additional information.   
Tiller Corporation will be submitting additional information under separate cover which 
will further describe the revisions that were made. 
 
If you have any questions or require any additional information, please do not hesitate 
to give me a call.  
 
Sincerely, 
 

 
 
Kirsten Pauly, PE/PG 
SUNDE ENGINEERING, PLLC 
 
cc: Mike Caron 
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April 23, 2008 
 
Sherri Buss 
City of Scandia Planner 
TKDA 
444 Cedar Street Suite 1500 
Saint Paul, MN 551010-2140 
 
 
Attached please find the additional information regarding Tiller Corporation’s   
CUP for mining and processing operations requested in your March 27, 2008 
memo. 
 
1. Concept Ultimate Use Plan:  
 

This plan illustrates one potential use of the property after reclamation.  This 
plan was prepared under Washington County’s guidelines for cluster 
developments in conjunction with the preparation of an application a couple 
of years ago.  While the City of Scandia’s cluster requirements may vary from 
the County’s, the plan does illustrate a feasible ultimate use of the site.  It is 
understood this plan is conceptual and any final development will need to 
meet the requirements and obtain appropriate approvals in effect at that 
time.  

 
1a. Reclamation Sequencing C-3A:  Attached is a reclamation sequencing plan 
that illustrates where slope stabilization has occurred and the areas of future 
reclamation.  Backfilling and stabilization of sideslopes cannot occur until 
mining has progressed to the perimeter of the mining limits.  The floor of the 
mining area will continue to be mined and be utilized for processing and 
stockpiling.  Perimeter berms will be utilized in final restoration grading work.  
This plan will be reviewed and updated as needed as part of the annual 
operator’s permit.  

 
2. Soil Balance calculation: 
 

The volume of material to backfill the perimeter slopes from 1.5:1 excavation 
slopes to 4:1 in accordance with the reclamation plan is 1.77 million cubic 
yards mcy.    
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This material will come from overburden on areas which remain to be 
stripped, existing perimeter berms consisting of topsoil and overburden and 
reject material encountered through the normal course of excavation.  
(Reject materials are excess sand and material that contains too many fines 
to be incorporated into a final product.)  Overburden ranges in thickness from 
3-15’.  An estimated 1.0 mcy of overburden remains on the site in future 
mining areas that have not yet been stripped.  This is based on an average 
overburden depth of 9’ and 62 acres of stripping remaining.  On site 
stockpiles of overburden contain approximately 125,000 cy of material to be 
used in final reclamation.  Reject material for this site typically runs at 10%.  
With 8-9 mcy of reserve remaining this will result in an additional 800,000-
900,000 cy of material available for reclamation.  Additional clean fill may be 
brought to the site for shaping and grading to establish final restoration 
grades and prepare for ultimate development.  

 
3. Seed Mixtures: 
 

The Mining and Reclamation Plan, C-3 has been revised to include seed 
mixture, seeding requirements and maintenance information. 

 
4. Traffic Information: 
 

The table illustrates below the estimated average daily traffic from the Tiller 
site based on both 300,000 and 400,000 cy of production per year.  An 
additional 113 truck trips per day are generated to supply materials necessary 
for the production of asphalt.  These additional truck trips are reflected in the 
table below.   
 
The maximum daily truck traffic is estimated to be 750 truck trips per day 

 

 
Volume 

CY Tons 
Truck 

loads/yr 
Truck 

loads/day
Truck 

trips/day 
Truck 

loads/hour 
Truck 
trips/hr 

 
      
300,000  

         
420,000  31,150 173 346 15 28

 
      
400,000  

         
560,000  

    
38.150  212 424 18 35

        
Average traffic is based on an 8 month construction season    

5 days a week, 180 working days, 12 hours/day 
Avg of 20 tons/truck     

 
 

Traffic patterns vary depending upon the location of particular jobs.  
However, based on past years activities, an estimated 70% of the traffic uses 
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Manning Avenue with  5% of these trucks heading north and 95% traveling 
South on Manning.  Of the 30% that use Lofton Avenue, approximately 50% 
travel north and 50% travel south on Lofton.  These numbers are based on 
the past several years’ worth of activity.  In any given year, a large project 
can skew these numbers considerably.  

 
Approximately 30 trips are generated per day during the construction season 
from employees, service vehicles, etc.   

 
5. Hydrogeologic information:   
 
     This information is submitted under separate cover.    
 
 
 
 

 
Kirsten Pauly, PE 
Reg. No 21842 
 
SUNDE ENGINEERING, PLLC 
   
 
 
 
 
 



Tiller 
 

1) Please provide well logs for the Production Well, Scale House Well, PZ-1, PZ-2, and PZ-
3.  What are their MN Unique ID #s? 

 
The logs of the test borings and the well logs on file at the MN Department of Health for 
PZ-1, PZ-2 and PZ-3 are attached.  The unique numbers are: 
 
PZ-1: 436181 
PZ-2: 436182 
PZ-3: 436183 
 
Note that the location of the piezometers is incorrect on the County Well Index map. 
 
The log of the production well is attached.  The MN Unique Well No. is 168714 
 
We do not have a copy of the scale house well.  Both the production well and scale 
house well were installed by a previous property owner.   

  
 
2) What is the proposed well construction and expected depths of PZ-4, PZ-5, and PZ-6?  

Are these to be completed in the sand and gravel?  Bedrock?  
 

The wells are proposed to be 2” Sch 40 pvc wells and 10 foot slotted pvc screens with a 
plugged end.  Filter pack will be installed around the screen to two feet above the top of 
screen, followed by a bentonite plug and cement grout.  A protective casing set in neat 
cement with locking cap will be placed over the capped well.  If any of the monitoring 
wells are in excess of fifty feet then a stainless steel screen may be used.  

 
We would propose to finish these wells in the Quaternary Drift, with ten foot screens 
intersecting the groundwater table.  Because of the fluctuation of the groundwater table 
we would try to finish each well so that it intersects the upper two thirds of the ten foot 
screen.  That way if the water table drops five feet due to seasonal fluctuations, water 
level measurements and samples would still be feasible.  The depth will depend upon the 
final location of the wells, the surface elevation and estimated groundwater depths at the 
locations.    

 
3) Are any of the existing wells completed in the bedrock or are they in sand and gravel? 

 
The piezometers and the production well are all completed in the sand and gravel.  We 
do not know what the scale house well is finished in.  
 
Two wells that were associated with the homestead in the eastern portion of the property 
were sealed in accordance with Minnesota Department of Health rules.  Both of these 
wells were bedrock wells.  Copies of the sealing records are attached (H243537 and 
H175503). 

 
4) Section O, page 9, 3rd paragraph states that Figure 5 illustrates locations of 

wells/piezometers and soil borings.  The soil borings are not shown on Figure 5.  Please 
provide a map showing the locations of the soil borings and provide the boring logs. 

 
A copy of Figure 5 is attached. The fourth soil boring is now shown.  The soil boring 
locations are shown on this figure.  The location or elevation of SB 11 was not surveyed 
in at the time it was drilled, therefore the water table elevation is approximate only and 
the water table recorded to the nearest five foot interval.  Information from the previous 
permit applications from the Dresel site indicated a water level of 916 feet above mean 



sea level (msl) at the Dresel site, so the information from SB 11 is consistent with other 
available data.     
 
A copy of the boring log for SB 11 is attached.  
 

5) Are the buildings on Figure 5, midway between the Production Well and PZ-1, the 
refueling area and asphalt plant?  If not, please provide a map showing these site 
features and identify them as such. 

 
The buildings referred to above are associated with the asphalt plant.  Figure 5 has been 
revised to label the plant area.  

 
6) Please provide historical groundwater level measurements from observation wells on site 

or adjacent to the site that have monitored by Tiller.  Tabulated values or well 
hydrographs would be sufficient. 

 
We are attaching a pdf of a 1988 groundwater investigation by Dr. Hans-Olaf Pfannkuch.  
This study was conducted in conjunction with the conversion of the wet scrubber pollution 
control system associated with the asphalt plant to a baghouse system which eliminated 
any wastewater discharge.  As part of the conversion, the wet scrubber discharge pond 
was removed under guidance from the Minnesota Pollution Control Agency (MPCA).  An 
investigation and the technical report was prepared and approved by the MPCA.  The 
study contains historic groundwater level data from the three piezometers.  The technical 
report concludes that flow directions near the plant area are in the northwesterly 
direction.  As part of the study soil samples were taken to obtain laboratory values of 
hydraulic conductivity.  Average bulk flow velocities were shown to be on the order of 35 -
50ft/year corresponding to bulk travel time for 1 mile of 100-150 years.  Based on this 
information, it is clear that an on-site monitoring well network with properly located 
monitoring wells will be able to detect impacts to groundwater quality long before any off-
site migration or impacts to residential wells could occur.   
 
The county permit did not require water level readings so a continuum of water level 
readings does not exist.  The production well was fitted with a port in 2006 to allow static 
water level reading.  The scale house well could not be modified.  Water level 
measurements of the production well and PZ-3 have been taken since September 2006.  
It should be noted that during the active mining season, the production well is utilized for 
dust control pumping anywhere from 15,000-25,000 gallons per day.  This may have 
influenced some of the water level readings.  Copies of the more recent water level 
readings are attached.  
 

7) Are there survey data for the soil borings (i.e., grade elevation at the boring location when 
it was drilled)?  If so, please provide.  This will help determine/verify the accuracy of the 
groundwater elevations used to estimate flow direction. 

 
The location and elevation of the measuring point of the piezometers was surveyed at the 
time of the Pfannkuch report.  I could not find any information relative to the surface 
elevation.  Construction logs are included and the length of pipe above ground is noted, 
so a reasonable estimation can be made.   
 
Tiller also surveyed PZ-3, the production well and the scale house well more recently as 
part of starting to take water level readings in 2006.  The survey information in 
Washington County Coordinates is as follows: 

 
 
 
 



PZ-3: 
X = 489110 
Y=292899 
Z= 952.23 (at measuring point) 
 
Production well:  
X=488770 
Y=292904 
Z=942.98 (at measuring point) 
 
Scale house well 
X=488986 
Y=292681 
Z=940.47  (top of well) 
 

 
 

8) The EAW (Aug, 1999; Section 13) indicates the DNR Appropriations Permit Number for a 
16” onsite well (Permit No. 86-6193, MN Unique ID #168714).  Is this for the Production 
Well or Scale House Well?  Is there a permit for the other well?  If so, please provide the 
permit number.  Also, as indicated above, please provide the MN Unique ID #s.  The well 
log for CWI Unique ID # 168714 does not indicate the name of the well (Production Well 
or Scale House Well). 

 
The water appropriations permit is for the production well (unique # 168714).  The scale 
house well is a potable well that does not meet requirements for an appropriations permit.  

 
9) Are the drift and Prairie du Chien – Jordan aquifers hydraulically separated?  If so, 

provide any site-specific data stratigraphic data and /or head data to indicate separation 
of the two flow systems. 

 
 We do not have site specific data to determine whether or not the two aquifers are 
 connected or not.  Review of well log data in the area is inconclusive.  

 
10) The Carnelian-Marine Watershed District (CMWD) completed a study of German Lake 

(indicated on page 4 of the April 21, 2006 letter from Barr to Ann Terwedo, Washington 
County).  If this is available, please provide a copy?  Were there any concluding 
statements as to the hydraulic connection between German Lake and the water table 
aquifer in this report? 

 
The CMWD should be able to provide you with a copy of their study.  Attached is a memo 
from Stu Grubb, with Emmons & Olivier Resources, Inc., consultants for the CMWD.  His 
memo indicates that German Lake is perched.  We know that the elevation of the 
groundwater table in the active mining area is around an elevation of 916 feet above msl.  
The elevation of German Lake, approximately 2,300 feet to the west, is at an elevation of 
approximately 954.  For the two systems to be connected a rather strong west to east 
gradient would be expected.  The Pfannkuch study did not find this to be the case.  
Hopefully the installation of PZ-5 will be able to confirm the configuration of the water 
table in this area.  In any event, the Barr study which evaluated the impact of mining 
below the water table on German Lake assumed that the two systems were connected.  
This would be the conservative assumption to use in analysis of this nature.  If German 
lake is in fact perched, the impacts would be even less.   
 
There are several isolated wetland basins it the area between the active mining limits and 
German Lake.  These basins are perched above the regional water table.  
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Summary 
 
Tiller Corporation operates an existing aggregate mining facility in the 
northwestern portion of the City of Scandia.  The mining operation is situated on 
approximately 395 acres, of which a total of 155 acres will be mined and 
reclaimed at the conclusion of the mining operation.  The site is located within 
two separate watershed districts, the Carnellian-Marine-St. Croix WD, which 
covers the western portion of the site and the Forest Lake-Comfort Lake WD, 
which covers the eastern portion of the site.  The boundary between the two 
watershed districts is not based on a watershed divide.  It is established based 
on parcel boundary lines. 
 
Hydrologic computations have been prepared which evaluate the current 
condition of the site as well as the final reclamation condition of the site.  
Essentially the current condition also represents the interim or operating 
condition of the site.  Past mining has redirected original site drainage to an 
internally drained condition over portions of the site that have been mined.  The 
interim condition will continue to change as the remaining portion of the site is 
mined to completion.  The final reclamation condition represents the biggest 
change to existing conditions, thus these two conditions were the only two for 
which hydrologic analysis was performed.  
 
Existing (Interim) Condition:  
 
The site has been actively mined since at least 1966.  Ultimately the area to be 
disturbed by mining will encompasses 155 acres.  Currently, the majority of the 
disturbed area drains internally to low areas within the site.  Collected water 
infiltrates and evaporates and is not discharged from the site.  The locations of 
these collection areas move throughout the site as mining activity progresses 
throughout the site.   
 
Screening berms have been established around the perimeter of the site.  The 
outer portions of these berms drain off-site.  Existing berms are stabilized with 
well established vegetation.  Several drainage areas around the perimeter of the 
site drain off-site.  These are designated as drainage areas 5, 7, 12, 14, 17, 19, 
20, 22, 29, 30, and 31 on the Existing Conditions Plan.  The majority of these 
drainage areas (5, 7, 17, 20, 22 and 30) are located entirely outside of the 
mining limits.  There will be no change in the hydrologic condition of these 
drainage areas during the remainder of the mining or final reclamation condition 
of the site.  All or a portion of the remaining drainage areas (12, 14, 19 and 31) 
will be converted from draining off site to draining internally.  The magnitude of 
these changes can be seen on Table 1, Existing/Proposed Conditions.    
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There are also areas around the perimeter of the site which currently drain onto 
Tiller property. These are identified as drainage areas 11, 18, 23 and 26 on the 
existing conditions plan.  Future mining or reclamation activities will not impact 
or disrupt the current drainage patterns within these drainage areas.     
 
Portions of the site that have been mined above the water table and some 
perimeter slopes have been stabilized and vegetation has been established.  
 
The calculations illustrate the current watersheds/drainage areas and evaluate 
stormwater runoff entering the site, leaving the site, and remaining within the 
site.  Drainage areas 21 and 23 were divided into sub-drainage areas in order to 
better model each wetland shown on the Existing and Proposed Conditions 
maps.  Curve numbers of the mapped soil types per the Natural Resources 
Conservation Service were used for all drainage areas flowing offsite or that will 
be changed because of mining.  Please refer to the Drainage Area Key exhibit.  
Drainage areas that do not change because of mining were assumed to have 
Type “A” soils and a curve number (CN) of 30 .  
 
The pit, which includes the mine floor and stockpile area, (Drainage Area 27) in 
the Existing/Interim condition was assumed to be type “A” soils and a newly 
graded area which has a CN of 77.  For the Final (Restoration) Condition, type 
“B” soils were assumed for a grassed area with greater than 75% grass cover 
(CN 61). 
 
Final (Restoration) Condition: 
 
Final reclamation will leave the site as open space with a lake which will have an 
approximate NWL = 916.00 feet above mean sea level.  The perimeter slopes 
and floor of the mining operation will be stabilized with established vegetation.  
There will be no increase in rates of runoff leaving the site at any of the areas 
which currently drain off-site (Table 2).  There will be no hard surfaces 
associated with the reclamation condition; therefore no permanent stormwater 
management facilities will remain on-site after reclamation.  A portion of the 
Dresel site will be graded so as to drain towards the Tiller site.  
 
When final development eventually occurs on this site, appropriate stormwater 
management, sedimentation and erosion control plans will be prepared in 
accordance with Watershed District rules and requirements in effect at that time.  
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Table 1 Existing/Proposed Conditions 
  

DA Area (A) Drainage Area (A) Drainage 2 Yr 5 Yr 10 Yr 100 Yr 2 Yr 5 Yr 10 Yr 100 Yr

1 4.60 internal 4.60 internal 0.00 0.00 0.01 0.13 0.00 0.00 0.01 0.13
2 8.23 internal 8.23 internal 0.00 0.02 0.08 1.42 0.00 0.02 0.08 1.42
3 5.77 internal 5.77 internal 0.00 0.00 0.02 0.33 0.00 0.00 0.02 0.33
4 6.42 internal 6.42 internal 0.00 0.01 0.03 0.97 0.00 0.01 0.03 0.97
5 5.24 offsite 5.24 offsite 0.57 1.51 2.80 7.06 0.57 1.51 2.80 7.06
6 14.60 internal 14.60 internal 0.00 0.04 0.14 2.58 0.00 0.04 0.14 2.58
7 4.58 offsite 5.04 offsite 1.47 3.52 6.00 13.64 1.38 3.50 6.14 14.35
8 8.16 internal 6.44 internal 2.45 4.12 5.99 11.28 5.26 8.60 12.24 22.38
9 2.99 internal 0.00 0.00 0.00 0.02
10 20.58 internal 10.20 internal 0.01 0.11 0.47 5.64 0.11 0.73 2.13 8.41
11 8.26 internal 7.81 internal 0.42 1.59 3.42 10.11 0.53 1.82 3.76 10.59
12 11.94 offsite 8.51 offsite 3.57 7.50 12.21 26.56 2.24 4.90 8.16 18.19
13 12.50 internal 0.00 0.00 0.00 0.18
14 39.51 internal/offsite 20.21 internal/offsite 30.00 46.91 65.08 114.86 17.14 26.76 37.14 65.43
15 7.98 internal 7.98 internal 0.00 0.00 0.03 0.47 0.00 0.00 0.03 0.47
16 1.68 internal 1.68 internal 0.00 0.02 0.10 1.27 0.00 0.02 0.10 1.27
17 26.08 internal/offsite 26.08 internal/offsite 20.36 31.39 43.16 75.20 20.36 31.39 43.16 75.20
18 4.13 into/through 4.13 into/through 0.65 1.96 3.71 9.37 0.65 1.96 3.71 9.37
19 8.12 offsite 0.00 0.00 0.00 0.06
20 14.35 offsite 14.35 offsite 0.45 1.65 3.43 9.47 0.45 1.65 3.43 9.47

21a 4.17 internal 4.03 internal 1.61 3.71 6.29 14.14 1.56 3.59 6.08 13.67
21b 11.96 internal 11.96 internal 1.06 3.94 8.12 22.39 1.06 3.94 8.12 22.39
21c 4.30 internal 4.30 internal 0.01 0.05 0.31 2.87 0.01 0.05 0.31 2.87
21d 6.76 internal 6.76 internal 4.67 8.59 13.03 25.91 4.67 8.59 13.03 25.91
22 2.24 offsite 2.24 offsite 0.54 1.39 2.45 5.77 0.54 1.39 2.45 5.77

23a 6.23 into 6.23 into 0.00 0.00 0.03 0.47 0.00 0.00 0.03 0.47
23b 22.41 into 22.41 into 0.00 0.00 0.00 0.23 0.00 0.00 0.00 0.23
24 4.24 internal 4.24 internal 0.06 0.36 0.96 3.50 0.06 0.36 0.96 3.50
25 17.08 internal 15.44 internal 4.98 11.87 20.34 46.54 4.51 10.75 18.42 42.15
26 47.63 into/through 47.63 into/through 0.00 0.12 0.45 13.04 0.00 0.12 0.45 13.04
27 90.26 internal 160.11 internal 73.08 116.17 162.65 290.88 73.33 128.77 190.97 369.76

27a 39.72 into 20.73 33.58 47.60 86.70
28 12.17 internal 12.17 internal 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.17
29 29.99 offsite 29.99 offsite 17.24 30.09 44.44 85.48 17.24 30.09 44.44 85.48
30 1.33 offsite 1.33 offsite 5.55 6.97 8.39 12.02 5.55 6.97 8.39 12.02
31 4.43 offsite 2.18 offsite 0.01 0.04 0.31 4.14 0.15 0.95 2.16 6.23

Total 480.92 528.03 168.76 283.65 414.45 818.17 178.10 312.06 466.49 937.98

Peak  Flows (cfs)
Existing Reclamation EXISITNG RECLAMATION

 
*See Attached Existing and Proposed Conditions Map for Details 
**See Attached HydroCAD Output for Details 
 
Type “A” soils (CN=30) were assumed over the entire site for the Existing Conditions per a letter from 
Daniel Fabian dated January 24, 2008.  For areas draining directly offsite and drainage areas that would 
change in area from the existing to proposed conditions, mapped soil groups were used.  
 
Type “A” soils for a newly graded area (CN=77) were assumed for Drainage Area 27 for the Existing 
Conditions.  Type “B” soils for > 75% grass cover (CN=61) were assumed for Drainage Area 27 
(Reclaimed Gravel Pit) for the Proposed/Reclamation Conditions. 
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Table 2 Offsite Drainage 
 

DA 2 Yr 5 Yr 10 Yr 100 Yr 2 Yr 5 Yr 10 Yr 100 Yr

5 0.57 1.51 2.80 7.06 0.57 1.51 2.80 7.06
7 1.47 3.52 6.00 13.64 1.38 3.50 6.14 14.35
12 3.57 7.50 12.21 26.56 2.24 4.90 8.16 18.19
14 30.00 46.91 65.08 114.86 17.14 26.76 37.14 65.43
17 20.36 31.39 43.16 75.20 20.36 31.39 43.16 75.20
19 0.00 0.00 0.00 0.06
20 0.45 1.65 3.43 9.47 0.45 1.65 3.43 9.47
22 0.54 1.39 2.45 5.77 0.54 1.39 2.45 5.77
29 17.24 30.09 44.44 85.48 17.24 30.09 44.44 85.48
30 5.55 6.97 8.39 12.02 5.55 6.97 8.39 12.02
31 0.01 0.04 0.31 4.14 0.15 0.95 2.16 6.23

Total 79.76 130.97 188.27 354.26 65.62 109.11 158.27 299.20

EXISITNG RECLAMATION

 
 
Proposed/Reclamation conditions offsite drainage does not exceed pre-
development/existing conditions offsite drainage.  
 
 
Wetlands:  
 
There are 22 wetland basins located entirely or partially on the site.  Mining 
limits have been developed to minimize direct and indirect impacts to the 
wetland basins.  Of the 22 basins located on site, mining will result in a minor 
decrease in drainage area to four of the basins.   One of these basins (8) is 
located within the Carnellian-Marine-St. Croix Watershed District.  Three of the 
basins, (9, 10 and 11) are located within the Forest Lake Comfort Lake 
Watershed District.  
 
In order to assess the impacts to these wetlands basins the existing and final 
conditions were modeled.  The majority of the soils removed from the drainage 
area were type A soils which result in very little runoff for the day to day storm 
events.  Therefore, removal of drainage areas with permeable soils has very little 
impact during frequent day to day type rainstorm events.  It is during less 
frequent (i.e. 100 yr) events where soils become saturated that there begins to 
be a substantial difference between the existing and proposed conditions.   
 
The analysis shows that for frequent rainstorm events, the impacts to wetlands 
8, 9, and 10, will not be significant.  Because the more frequent events sustain 
the wetlands, there will be no substantial indirect impact to the wetland basins 
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as a result of the mining operation.  Although basin 11 runoff conditions change 
substantially between existing and reclamation conditions, there is actually an 
increase in runoff towards the basin between pre-settlement and reclamation 
conditions.  The curve number for the drainage area to basin 11 under current 
conditions is higher than pre-settlement conditions because of the current 
agricultural land use.  Comparing pre-settlement conditions to reclamation 
conditions actually results in higher volumes of runoff in the reclaimed condition, 
even though the drainage area has been reduced.  This is due to continuation of 
agricultural practices within this drainage area after reclamation is complete. 
Table 3 summarizes the changes in runoff to the wetland basins as a result of 
the mining operation.   
 
 
 
Table 3 Wetlands Impacted by Mining 
 

 
 
 
 
Conclusions regarding wetland impacts are further substantiated by past review 
of the mining limits with respect to wetland impacts conducted by Washington 
County. As part of the 2000 repermitting with Washington County, which 

         
Wetland Drainage Drainage Volume of 

Runoff (cf) 
 Volume of Runoff 

(cf) 
 Volume of 

Runoff (cf) 
 

 Area (A) Area (A) 2 Yr Event  5 Yr Event  10 Yr Event  
 Existing Reclaimed Existing Reclaimed Existing Reclaimed Existing Reclaimed

         
8 8.16 6.44 30,531 26,339 43,457 36,636 57,642 47,862 
         

9 20.58 10.2 12,879 11,540 20,771 18,296 29,644 25,798 
         

10 8.26 7.81 7,885 7,772 14,252 14,010 21,918 21,513 
         

11 39.51 20.21 141,746 72,478 214,688 109,781 293,581 150,129 
         

         
         
         

Wetland Drainage Drainage Volume of 
Runoff (cf) 

 Volume of Runoff 
(cf) 

 Volume of 
Runoff (cf) 

 

 Area (A) Area (A) 2 Yr Event  5 Yr Event  10 Yr Event  
 Existing Reclaimed Pre-Settlement Reclaimed Pre-Settlement Reclaimed Pre-Settlement Reclaimed
         

11 39.51 20.21 31,162 72,478 65,868 109,781 109,790 150,129 
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included environmental review in the form of an Environmental Assessment 
Worksheet (1999 EAW), mining limits were adjusted to minimize impacts to 
western portion of the site where several high value resources exist.  As a result 
mining limits adjacent to wetland 10 and 11 were adjusted as well.  The revised 
limits (which are the same limits presented in the City application) were reviewed 
as part of the 1999 EAW.  This document was distributed to all of the agencies 
on the EQB distribution list for review and comment.   
 
The 1999 EAW review concluded that the project did not present a potential for 
significant environmental impact and the Washington County Planning 
Commission authorized approval of the 2000 Conditional Use Permit.  A Motion 
for Reconsideration was filed with the Washington County Board of 
Commissioners listing concerns over the sustainability of the wetlands given the 
revised mining limits.  The issue was reviewed by Jon Michels, Senior 
Environmental Specialist for Washington County, who concluded that due to the 
high infiltration rates of the soils associated with the area, the wetlands located 
immediately to the southeast  of the proposed operation (Wetlands 9 and 10) 
should not be significantly effected by the mining operation.   Based upon Mr. 
Michel's opinion and information supplied by Sunde Engineering, Inc. on Tiller’s 
behalf, the County Board affirmed the Planning Commission’s approval including 
the revised mining limits.  These limits are identical to what is presented in the 
City application.  
 
The following information addresses specific comments presented by the 
Comfort Lake Forest Lake Watershed District in their January 23, 2008 letter to 
the City of Scandia.  
 
1) There is very little information provided in order to evaluate the site’s overall 

impact on the surrounding environment with respect to the goals and policies 
in the Comfort Lake – Forest Lake Watershed District’s Watershed 
Management Plan: 

 
With respect to the policies of the Comfort Lake Watershed District, the site 
has operated and will continue to operate in a manner to protect adjacent 
wetlands and waters from significant degradation and to protect wetlands 
and waters from significant wetland alteration, to maintain existing water 
uses, aquatic and wetland habitats and the level of water quality.   

 
Specific District goals relevant to this site include water management and 
wetland management. Water management goals include preservation and 
use of natural storage and retention areas to control excess volumes and 
rates of runoff, and preservation of groundwater recharge areas, measures to 
protect surface and groundwater quality, and monitoring of groundwater 
quantity and quality throughout the duration of mining operations.  
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The site operates under a Stormwater Pollution Prevention Plan.  This plan 
has been developed to prevent stormwater that has contacted stripped areas 
or exposed soils from discharging from the site untreated.  The mining 
operation creates storage and retention areas helping to control excess 
volumes and rates of runoff.  The majority of stormwater is infiltrated, 
preserving groundwater recharge areas.  Groundwater monitoring will be 
conducted to insure protection of groundwater quality.   

 
Wetland goals include protection of District wetlands in accordance with 
existing rules and regulations.  

 
2) The site operates on two parcels on 395 acres of which 155 acres are 

proposed to be mined and eventually reclaimed.  Two EAW’s reviews have 
been completed for the mining facility, one in 1987 and one in 1999.  The 
District has not been supplied either of the EAW’s.   

 
The EAW’s were distributed for review and comment to all applicable 
agencies during the EAW public comment period in accordance with EQB 
rules in effect at the time.  The City has created pdf’s of the EAW’s which are 
included in this submittal on a disk.  The City also has hard copies of the EAW 
available at the city hall for review.  

 
3) Because none of the on-site wetlands have been field delineated.  In order to 

determine the types, sensitivities, and overall values of the wetlands on site, 
they all should be field delineated.  Further, CLFLWD recommends that all 
wetlands be protected with buffer zone to be maintained outside the outer 
wetland boundary.  The site maps do not indicate buffer zones. 

 
Mining will not impact the majority of wetlands or their drainage areas.  Four 
of the 22 wetlands will be impacted.  Basin 10 was field delineated as part of 
past County permitting work.   The other three basins will be field delineated 
in the spring once conditions are appropriate.  A minimum of a twenty foot 
wetland buffer will be established for the four basins that will have modified 
drainage areas.  Vegetation will not be disturbed within the buffer area.  
Please refer to the Drainage and Erosion Control Plan for additional buffer 
information. 

 
4) There is no stormwater rate and volume modeling completed for the site.  In 

order fulfill goals included within the District’s Watershed Management Plan, 
interim and post-use (reclaimed) stormwater rates from the site for a 24-hour 
precipitation event with a return frequency of 2, 5, 10, or 100 years should 
not increase from pre-use conditions. 
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Further, increased runoff volumes can cause downstream flooding or 
exacerbate existing flooding concerns and can alter the hydrology of 
downstream wetlands.  In order to alleviate these concerns and fulfill goals 
included within the District’s Watershed Management Plan, the project site 
(existing, interim and reclaimed) should be designed to maintain existing 
runoff volumes for the 2-year event (2.8 inches). 
 
Stormwater rate and volume calculations have been performed.  The results 
are presented in the Existing/Proposed Conditions section of this report.  
There is no increase in volume of runoff leaving the site.  Summary 
information is provided above, HydroCad results include detailed information. 
 

5) There are no water quality models in order to determine pre-use, interim and 
post-use (reclaimed) phosphorus loads from the site.  Submittal of a water 
quality modeling analysis of the site (using a model such as P8 or a method 
found in Appendix L of the Minnesota Stormwater Manual “Simple Method of 
Determining Phosphorus Export,” for determining the pre-use and post-use 
nutrient loads from the site) would specifically address this concern. 
 
Currently there are no water quality models modeling phosphorus removal 
and loads because modeling them is based on ponding.  There is no ponding 
proposed for the interim and post-use conditions for offsite drainage areas, 
therefore phosphorus loads are not able to be modeled.  Off-site runoff is 
reduced between the existing and reclamation conditions.  
 
What can be said generally about the phosphorus loads from the site are that 
as mining continues to the south and east phosphorus loads leaving the site 
will be reduced as the drainage areas are reduced in size.  Ultimately the 
reclamation condition will have less of a phosphorus load leaving the site than 
the pre-mining and interim conditions.  
 

6) The site proposes the use of two stormwater ponds to control stormwater 
runoff rates and volume, as well as provide water quality treatment.  There 
is, however, no design of the ponds in order to determine function and 
effectiveness, or no maintenance, monitoring, or inspection schedule for the 
proposed stormwater systems.   
 
Please see attached Stormwater Ponding Details.  Maintenance and 
inspection is covered in the site’s SWPPP as part of the NPDES permit. 

 
7) The watershed will also request design and construction details for the 

proposed BMP’s mentioned in N. as well as detail as to where and when the 
BMP’s will be used. 
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Please see attached Stormwater Ponding Details plan for details regarding the 
design of the two stormwater ponds.  Also, please refer to the Drainage and 
Erosion Control Plan for erosion and sedimentation control locations.  
 

8) In order to review the sites groundwater component/interaction, the 
watershed will request a copy of the groundwater monitoring plan, spill 
response and emergency response plans, and results of past groundwater 
monitoring that have been conducted. 
 
For Groundwater Protection and Groundwater Monitoring please refer to pages 
9 to 13 in the Conditional Use Permit Application.  Copies of the Spill response 
plan and past groundwater monitoring results will be forwarded under separate 
cover. Also, please refer to page 19 Contingency Response Plan. 

  
9) While the actively mined area of the site is not within the boundary of the 

Comfort Lake – Forest Lake Watershed District, future phases to the east are 
and the eventual mining of the “common mining border with the Dresel pit to 
the south could cause a hydraulic connection with the watershed.   
 
In the reclamation condition for both the Tiller site and the Dresel site, the 
Dresel site will ultimately drain into the Tiller property.  The Dresel site is 
currently located in both Watershed Districts.  The district lines are not 
watershed divides.  We are unclear as to what is meant by “…could cause a 
hydraulic connection with the watershed.”  A hydraulic connection between 
the two watersheds?  

 
With respect to specific items in the January 24, 2008 comment letter from the 
Carnelian – Marine – St. Croix Watershed District the following information is 
provided: 
 
3) The submittal information received on January 18, 2008, is acceptable as far as 

general information on proposed operations and narrative requirements but 
lacks the specific information and detailed plans and design information the 
District will need to evaluate the project. 

 
a. Provide wetland buffer plan.  It was noted that the wetlands have 

not been field delineated.  The District has inventoried most or all of 
the wetlands located within it’s boundaries for this site.  That 
inventory did not include an actual field delineation.  This 
information typically required for a development and recommended 
by the District.  If wetland delineation is not required by the City for 
this specific project the wetlands closest to the mining areas will still 
need to be field delineated at a minimum. 
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Mining will not impact the majority of wetlands or their drainage 
areas.  Four of the 22 wetlands will be impacted.  Basin 10 was field 
delineated as part of past County permitting work.   The other three 
basins will be delineated in the field in the spring once conditions are 
appropriate.  A minimum of a twenty foot wetland buffer will be 
established for the four basins that will have modified drainage 
areas.  Vegetation will not be disturbed within the buffer area.  
Please refer to the Drainage and Erosion Control Plan for additional 
buffer information. 

 
b. Provide detailed drainage plan and supporting computations 

documenting that rates and volumes discharge off site are not 
increased over pre-settlement conditions; for the interim mining 
phases and final site at completion of mining activity.  To estimate 
pre-settlement conditions district will accept assumption of 2005 
existing conditions topography, “A” soils or mapped existing soil 
types.  A native prairie land cover should be assumed for the areas 
that are currently being mined.  Drainage plan subwatershed maps 
and computations need to include off-site areas that drain to 
property.  

 
Stormwater rate and volume calculations have been performed. 
There is no increase in volume of runoff leaving the site.  Summary 
information is provided above, HydroCad results include detailed 
information. Assumptions are described in this summary and 
throughout the report. 
 

c. Design information for water quality features needs to be provided. 
 

Please refer to Stormwater Ponding Details for more information.  
Please note that these are features that were constructed without 
formal design plans.  

 
d. District will expect drainage plan and models to be of sufficient detail 

to also evaluate expected impact to on-site wetlands.  
 

Please refer to the following stormwater management calculations, 
exhibits and HydroCAD modeling. 

 
e. Drainage and erosion control plans need to include construction 

details for installation of stormwater management and erosion 
control practices (proposed BMP’s).  Design information on size of 
proposed practices and when they will be placed and how they will 
be maintained will also be required. 
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Please refer to the Drainage and Erosion Control Plan.  Currently 
screening berms are in place.  Also, as mining progresses through 
the phases silt fence will be added per the Drainage and Erosion 
Control Plan. 

 
f. German Lake Area has several groundwater dependent natural 

resources including German Lake itself.  Provide copies of the 
groundwater monitoring plan (include reports on past monitoring 
activities under previous County permit), spill response plan and 
emergency response plan. 

 
For Groundwater Protection and Groundwater Monitoring please 
refer to pages 9 to 13 in the Conditional Use Permit Application.  
Also, please refer to page 19 Contingency Response Plan. The 
SWPPP Plan and past groundwater monitoring results will be 
submitted under separate cover.  

 
 
Tiller Corporation has been in contact with the Washington County Conservation 
District regarding development of a program to protect and enhance the quality of 
the wetlands located in the eastern portion of the site that are adjacent to existing 
agricultural practices.  Tiller Corporation will work with the Conservation District in 
developing a program and will implement BMP’s suggested by them in order to 
reduce the impact of agricultural practices on adjacent wetlands and downstream 
water bodies.   
 
 
 































































































































































Minnesota Unique Well No.  

  

168714  
County Washington
Quad Forest Lake
Quad ID 134C

MINNESOTA DEPARTMENT OF HEALTH 
WELL AND BORING 

RECORD 
Minnesota Statutes Chapter 103I 

 
Entry Date 03/01/1989
Update Date 05/06/1996
Received Date

  Well Name H & S ASPHALT 
 Township Range Dir Section Subsections Elevation 958  ft. 

32 20 W 7 ADDCAB Elevation Method 
7.5 minute 
topographic map 
(+/- 5 feet) 

Well Depth Depth Completed Date Well Completed 
98 ft.   98 ft. 05/02/1980 

  Drilling Method  Cable Tool

  Well Address
        
    SCANDIA MN 

 
 Geological Material Color Hardness From To
  SAND & GRAVEL BROWN 0 98

  Drilling Fluid 
  --

  Well Hydrofractured?   Yes   No 
  From  Ft.  to  Ft. 

  Use    Commercial    

  Casing Type   Steel (black or low carbon)   Joint  Welded   Drive Shoe?    

Yes   No   Above/Below  1  ft. 
  Casing Diameter  Weight     Hole Diameter

    16   in. to     69  ft.      lbs./ft.   
    
  Open Hole    from   ft.    to      ft. 
  Screen YES        Make  JOHNSON      Type  stainless steel 
 
  Diameter   Slot/Gauze Length Set Between
   10    30   31    69   ft.    and   98    ft.

  
  
  Static Water Level 
  20  ft.    from Land surface    Date Measured   05/02/1980  
  PUMPING LEVEL (below land surface) 
  42  ft.   after     hrs. pumping  800   g.p.m.  
 
  Well Head Completion 
  Pitless adapter manufacturer          Model    

  Casing Protection        12 in. above grade 

   At-grade (Environmental Wells and Borings ONLY)  
  R E M A R K S 
  M.G.S. NO. 1549.  
   
 
 Located  Minnesota Geological Survey Method  Digitized - scale 1:24,000 or larger 

(Digitizing Table)
 Unique Number 
Verification  Information from owner Date  N/A

 System  UTM - Nad83, Zone15, Meters X:  509586    Y:  5013590

  Grouting Information    Well Grouted?     Yes    No 
   
  Grout Material:  Bentonite from   0  to    ft.   0   

   
   
  Nearest Known Source of Contamination 
     feet      direction       type 

   Well disinfected upon completion?       Yes       No  
  Pump         Not Installed   Date Installed 06/20/1980 
   Manufacturer's name JACUZZI           Model number 10MSA5         HP 40     Volts 230 
   Length of drop Pipe 50   ft.    Capacity 600   g.p.m       Type  Turbine   Material  Steel 
(black or low carbon) 

  
 Cuttings  Yes
 First Bedrock   
 Last Strat  Sand & larger-brown 

Aquifer  Quat. Water Table Aquifer  
Depth to Bedrock    ft.

  Abandoned Wells  Does property have any not in use and not sealed well(s)?      

Yes       No  
  Variance  Was a variance granted from the MDH for this well?      Yes       No  
  Well Contractor Certification 

Renner E.h. & Sons  02015 LEDBETRTER, B
License Business Name  Lic. Or Reg. No. Name of Driller

  County Well Index Online Report 168714 Printed 4/21/2008  
HE-01205-07    

Page 1 of 1Well Log Report - 00168714

4/21/2008mhtml:file://\\kirstenspc\my documents\Tiller - all\Tiller New Scandia\Well PDF's\Well L...



Ground Water Elevations for Scandia - Pit #741

Production Well Monitoring Well
Top of Casing (TOC) Elevation= 942.98 Top of Casing (TOC) Elevation= 952.23

Date Time

Depth to 
Water   

(ft btoc)
 

Ground- 
water 

Elevation 
(feet) Date Time

Depth to 
Water    

(ft btoc)

Ground- 
water 

Elevation 
(feet)

6-Sep-06 NM 27.31 915.67 6-Sep-06 NM 36.43 915.80
2-May-07 15:00 28.12 914.86 2-May-07 15:05 37.22 915.01

13-Jun-07 11:44 28.33 914.65 13-Jun-07 11:44 37.42 914.81
19-Jul-07 11:15 28.41 914.57 19-Jul-07 11:20 37.51 914.72

11-Sep-07 11:00 28.58 914.40 11-Sep-07 11:05 37.69 914.54
11-Oct-07 9:45 28.54 914.44 11-Oct-07 9:50 37.65 914.58
8-Nov-07 11:15 28.48 914.50 8-Nov-07 11:20 37.59 914.64

12-Dec-07 13:30 28.70 914.28 12-Dec-07 13:35 NM --
9-Jan-08 9:15 28.88 914.10 9-Jan-08 9:20 NM --

22-Feb-08 9:15 29.02 913.96 22-Feb-08 9:20 38.15 914.08
28-Mar-08 10:30 29.11 913.87 28-Mar-08 10:35 38.22 914.01

NM = Not Measured (due to obstruction)
ft btoc = Feet Below Top Of Casing
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