
Shingle Creek Watershed Management Commission Treasurer's Report

 
2021 

Budget
April May  %age YTD 2021 YTD

20,000 (2,500.00)        5.50                         1,100.00 
363,590 100.00                 363,590.00 

Interest and Dividends 20,000 8.13                  0.27                              54.05 
Education Reimbursement 33,000 -                                     -   
Rain Garden Workshops 6,000 -                                     -   
Transfer to (from) Grants (see following pages) 56,203.99        -                           56,203.99 
Transfer to (from) CIPs                       -   
Transfer to (from) Closed Projects Account                       -   

TOTAL REVENUE 442,590 56,212.12         (2,500.00)                420,948.04 

71,000 8,382.15           5,701.87         34.28                     24,336.79 
17,000 2,048.53           793.36            23.54                       4,001.12 
1,500 45.22                9.20                31.38                          470.75 

75,000 9,488.75         30.08                     22,561.00 
11,000 2,115.00         32.24                       3,546.25 
44,000 2,715.75         13.78                       6,061.00 

TMDL 5 Year Reviews 10,000 3.45                            345.00 
5,500 284.20              466.90            18.45                       1,015.00 

7,000 369.20              1,153.10         33.25                       2,327.65 
6,500 -                                     -   
3,100 -                                     -   
5,000 -                                     -   

Stream Monitoring 36,000 4,241.37         14.83                       5,339.42 
Stream Monitoring (USGS) 4,200 -                                     -   
Lake Monitoring 24,000 1,108.25         5.22                         1,253.25 

3,800 334.75            20.16                          766.00 
Volunteer Wetland Monitoring (WHEP) 2,000 -                                     -   
Volunteer Stream Monitoring (River Watch) 1,000 -                                     -   
Annual Monitoring Report 16,000 8,340.33         89.48                     14,316.41 

Education Program 15,000 296.31              1,175.73         32.64                       4,895.36 
Education Grants 500 -                                     -   
WMWA General Programs 20,000 957.93            11.64                       2,327.07 
WMWA Implementation/Watershed Prep 24,500 -                                     -   
Rain Garden Workshops 8,000 -                                     -   

Management Plan/Amendments 0 422.99                           422.99 
Subwatershed BMP Assessment 10,000             1,015.00 
Flood Modeling and Mapping 0 553.00                           553.00 

Transfer to (from) Grants (see following pages) 25,000.00        3,464.68                  34,541.03 
Transfer to (from) CIPs                       -   
Transfer to (from) City Cost Share Fund 25,000.00                  25,000.00 
Transfer to (from) Partnership BMP Cost Share Fund           33,200.00 
Transfer to (from) Closed Projects Account                       -   
To/From Reserves 20,990

TOTAL OPERATING EXPENSE 442,590 61,425.61         43,042.96               188,294.09 

767,512.27        
Plus Revenue Received 2021 to date 435,079.02        

(197,239.85)      
(43,042.96)        

1,007,851.44         962,308.48        
Minus Claims Presented Current Month

Fund Balance

PROGRAMS

Citizen Assisted Lake Monitoring (CAMP)

Water Quality Education

CASH SUMMARY
4M Fund Balance at 12/31/20

Minus Claims Approved to Date

LEGAL - Legal Services
MISCELLANEOUS

Bookkeeping
Audit
Insurance & Bonding
Meeting Expense

Engineering Support
Project Reviews

ENGINEERING
Administration
Grant Application Writing
Project Reviews/WCA

REVENUE
Application Fees
Member Assessments

EXPENSES
ADMINISTRATION

Administrative Services
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Shingle Creek Watershed Management Commission Treasurer's Report

General 
Ledger 
Acct No

April May Total

Kennedy & Graven 466.90           
Legal - General 52001 466.90         

ECM Publishers, Inc. 235.68           
Meeting Notice Plan Amendment 53007 235.68         

West Mississippi WMO - project review fee t 31001 2,500.00      2,500.00        
Stantec (formerly Wenck) 33,911.88      

General Engineering 51001 9,488.75      
Grant Writing 51005 2,115.00      
Project Reviews 51002 2,715.75      
Flood Modeling and Mapping 51015 553.00         
Plan Amendment 51007

CAMP 56002 334.75         
Stream Monitoring 56004 4,241.37      
Lake Monitoring 56010 1,108.25      
TMDL 5-Year Reviews 56011

Education 57008 1,100.00      
Education - WMWA 57009 450.00         
Annual Water Quality Report 58002 8,340.33      
Bass/Pomerleau Alum Trmt Grant 70727 121.25         
SRP Reduction Grant 70729 576.18         
Crystal Lake Management Plan Grant 70732 2,767.25      

Judie Anderson's Secretarial Service 507.93           
WMWA General Expense 57009 507.93         
WMWA Educators/WS Prep 57011

Judie Anderson's Secretarial Service 7,920.57        
Administration 53001 5,701.87      
Project Review Support 53002 9.20             
Bookkeeping / Audit Prep 54002 1,153.10      
Education Programs 57008 75.73           
Engineering Support 53004 782.51         
Engineering Support - CIP General 53004 10.85           
Engineering Support - Plan Amendment 53007 187.31         

Total Claims 45,542.96      

Judie A Anderson, Deputy Treasurer

Claims Presented
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Shingle Creek Watershed Management Commission Treasurer's Report

Total 
Grant

April May  %age YTD YTD

GRANTS

Bass/Pomerleau Lakes Internal Load Reduction (B 267,040

Revenue -                    

Expense 121.25            121.25              

Balance -                   (121.25)           (121.25)             

2018 BWSR Watershed-Based Funding 103,571

Revenue -                    

Expense 25,000.00         25,000.00          

Balance (25,000.00)        -                  (25,000.00)        

SRP Reduction Project (MPCA) 72,170

Revenue 1,203.99           1,203.99            

Expense 576.18            3,326.58            

Balance 1,203.99           (576.18)           (2,122.59)          

Crystal Lake Management Plan (MPCA)

Revenue -                    

Expense 2,767.25         8,419.80            

Balance -                   (2,767.25)        (8,419.80)          

2021 BWSR Watershed-Based Funding 110,000

Revenue 55,000.00         55,000.00          

Expense -                    

Balance 55,000.00         -                  55,000.00          

TOTAL GRANTS

Revenue 56,203.99         -                  56,203.99          

Expense 25,000.00         3,464.68         34,541.03          

Balance 31,203.99         (3,464.68)        21,662.96          
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West Mississippi Watershed Management Commission 
Treasurer's Report

2021
Budget

April May  %age YTD 2021 YTD

18,000 4,300.00         66.67 12,000.00             

153,600 100.00 153,600.00           

7,000 6.02                0.57 39.77                    

-                       

Transfer to (from) CIPs (see CIP Tracker page) -                       

To (From) Reserve -                       

TOTAL REVENUE 178,600 4,306.02         -                165,639.77           

2020 Activity

30,000 5,068.77         2,743.81       42.41 12,721.60             

5,000 326.37            147.12          18.25 912.37                  

Project Reviews 1,500 107.67            240.90          41.20 618.05                  

31,500 4,133.75       26.37 8,305.00               

1,000 0.00 -                       

30,000 3,338.75       21.86 6,557.50               

4,000 284.20            385.70          21.82 872.90                  

3,000 174.20            200.20          23.92 717.60                  

5,500 0.00 -                       

2,800 0.00 -                       

2,700 0.00 -                       

Volunteer Wetland Monitoring (WHEP) 2,000 0.00 -                       

0 -                       

Outfall and Stream Monitoring 22,600 1,154.00         425.25          7.41 1,674.25               

Outfall and Stream Monitoring 2020 295.39            

Annual Water Quality Report 8,000 3,574.42       76.69 6,135.59               

Education 15,000 296.31            1,175.73       32.64 4,895.36               

Education Grants 500 0.00 -                       

WMWA General Programs 5,000 0.00 -                       

WMWA Implementation/Watershed Prep 6,500 0.00 -                       

Rain Garden Workshops 2,000 0.00 -                       

Management Plan/Amendments 0 181.27          181.27                  

Transfer to (from)CIPs -                       

To (from) Reserves -                       

TOTAL OPERATING EXPENSE 178,600 7,706.91         16,546.90     43,591.49             

CASH SUMMARY
4M Fund Balance at 12/31/20 602,468.51       

Plus Revenue Received to Date 165,967.38       
Minus Claims Approved to Date (66,688.53)        
Minus Claims Presented Current Month 16,546.90         

Fund Balance 734,841.16 718,294.26       

Insurance & Bonding

Meeting Expense

PROJECTS

Macroinvertebrate Monitoring (River Watch)

Water Quality Education

Project Review

LEGAL

Legal Services

MISCELLANEOUS

Bookkeeping

Audit

ADMINISTRATION

Administrative Services

Engineering Support

ENGINEERING

Administration

Grant Application Writing

REVENUE

Application Fees

Member Assessments

Interest & Dividend Income

Miscellaneous Income

EXPENSES
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West Mississippi Watershed Management Commission 
Treasurer's Report

General 
Ledger Acct 

No
April May

Total 
Kennedy & Graven 385.70              

Legal - General 52001 385.70        
ECM Publishers 101.00              

Meeting Notice - Plan Amendment 53007 101.00        
Stantec (formerly Wenck) 12,572.17         

General Engineering 51001 4,133.75     
Project Reviews 51002 3,338.75     
Grant Applica/Research 51005

Education Program 57008 1,100.00     
Water Monitoring Program 58011 425.25        
Annual Water Quality Report 58002 3,574.42     

Judie Anderson's Secretarial Service 3,488.03           
Administration 53001 2,743.81     
Bookkeeping / Audit Prep 54002 200.20        
Project Review Support 53002 240.90        
Education Programs 57008 75.73          
Engineering Support 53004 136.27        
Engineering Support  - CIPs 53004 10.85          
Engineering Support - Plan Amendment 53007 80.27          

Total Claims 16,546.90         

Judie A Anderson, Deputy Treasurer

Claims Presented
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Wenck  |  Colorado  |  Georgia  |  Minnesota  |  North Dakota  |  Wyoming 

Toll Free  800-472-2232  Web wenck.com 

 

To: Mark Ray, PE, Public Works Director/City Engineer, City of Crystal, MN 

 

From: Joel Toso, PE, Wenck Associates, Inc. 
 Eric Osterdyk, EIT, Wenck Associates, Inc. 
    

Date: August 14, 2017 

 
Subject: Becker Park Stormwater Improvements 
 

 
 

 
1.0 Introduction 

 

1.1 PURPOSE AND SCOPE 

 
A feasibility study for a concept plan to treat stormwater at Becker Park was presented in a 
technical memo to the City of Crystal in July 2015. Since then additional investigation has 

been completed to further assess the feasibility of the plan. This memo presents the results 
of the additional investigation to allow you and the City Council a more informed decision 
whether to proceed with design drawings.  
 

1.2 BACKGROUND 
 
Becker Park is located on City property at 6225-56th Avenue North. The parcel is uniquely 

positioned within the surrounding urban landscape such that it may be feasible to divert 
stormwater runoff from adjacent subwatersheds into the property for treatment prior to 
discharge into Upper Twin Lake.  
 

The Crystal Shopping Center Area Stormwater Management Plan, completed July 2015, 
proposed practical stormwater control measures for construction throughout the Crystal 
Shopping Center Area. The study aimed at reducing pollutant loads discharging to the 
impaired Upper Twin Lake as well as alleviating strain on the existing storm sewer which 

currently causes localized flooding on Bass Lake Road and Highway 81. 
 
The study identified a cost effective stormwater control measure in Becker Park. The 

conceptual design diverted flow from the trunk sewer line running through Becker Park into 
an underground infiltration trench. A preliminary feasibility study (July 2015) estimated that 
the Becker park storm sewer receives 40,700 pounds of total suspended solids (TSS) per 
year and 139 pounds of total phosphorus (TP) per year from runoff. That pollutant load is 

discharged downstream to impaired Upper Twin Lake. 
 
This study further evaluates the concept of diverting runoff into Becker Park for treatment 

including: site environmental investigation, preliminary design and layout considerations, 
estimated treatment and costs. This work is covered under Phase 1 as defined in the August 
29, 2016 proposal to the City. 
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1.3 SITE DESCRIPTION AND ENVIRONMENTAL ASSESSMENT 
 

Becker Park is a 11.3-acre property owned by the City of Crystal (Figure 1). Stormwater 
drainage from a 147-acre watershed to the southwest drains north through the park to a 
trunk line in Bass Lake Road (Figure 2). Ultimately the stormwater drains east to Upper 

Twin Lake and ultimately to Shingle Creek and the Mississippi River. 
 

Figure1: Site location map. 

 

 
A Phase I Environmental Assessment of the area revealed the potential contamination from 
nearby dry cleaners and construction/repair shop building that warranted further 
investigation. A Phase II Environmental Assessment yielded low levels of 

tetrachloroethylene (PCE) in the groundwater. However, it was determined that these low 
concentrations do not present significant risk of contamination dispersion at concentrations 
of health concern after the stormwater infiltration system is installed. 
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Figure 2: Site map . 
 
 

2.0 Stormwater Treatment 

 

2.1 STORMWATER INFILTRATION BASIN 

 

As previously discussed, approximately 147 acres of land surrounding Becker Park currently 
drains to Twin Lake and Shingle Creek largely devoid of treatment.  This section describes 
how treatment can be accomplished at Becker Park. 
  

For this preliminary feasibility analysis Wenck evaluated the opportunity to capture “first 
flush” stormwater runoff from as much of the surrounding watershed as possible.  This 
water would then be diverted and infiltrated. Figure 3 demonstrates that treatment of the 

runoff from the 0.5-inch to 1.25-inch rain events using infiltration can remove between 70 
to 90 percent of phosphorus load.  
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The design infiltration rate proposed for this basin is 1.63 inches per hour, the maximum 

design rate of the Minnesota Stormwater Manual. This rate is less than a conservative 
average of the field infiltration tests and the lab permeability tests (See Appendix). The field 
tests measured the rate of water entering unsaturated sediment from the bottom of an 

open pipe placed at the approximate infiltration gallery elevation. Ten field infiltration tests 
resulted in an average infiltration rate of 5.1 inches per hour. Five lab permeability tests 
resulted in an average conductivity of 2.4 inches per hour.  
 

The infiltration basin is proposed on the east side of Becker Park (within the east polygon 
shown in Figure 2) to take advantage of the lower groundwater levels in the area and the 
future planned open space (See Figure 4). For cost estimation purposes, approximately half 
of the east polygon shown in Figure 2 is chosen as the infiltration area footprint 

(approximately 75,000 square-feet). This allows for a retention volume of approximately 
250,000 cubic-feet and adequate space for the expected groundwater mounding because of 
the infiltration. This will capture the runoff from a 1.9-inch rainfall event. 

 
Drainage would be diverted from the existing 42” RCP storm sewer that runs south to north 
in the center of the park. The existing system has inverts of 863.07 and 861.41 at the south 
and north ends of the park, respectively. This diversion would be designed to convey low 

flows without affecting the existing systems capacity to convey high flood flows and achieve 
the 3-foot offset from existing the groundwater level recommended by the Minnesota 

Stormwater Manual (bottom of infiltration basin at ~862.0).  

 
All construction is expected to take place within the park boundaries or city right-of-way. 
The project is not expected to require private easements. 
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The widely-used water quality modeling software P8 was used to predict pollutant loading 

and transport within the Becker Park watershed. The watershed consists of mixed 
residential and commercial land uses. Hydrologic parameters [i.e. watershed area, pervious 
curve number (determined by soil type), and percent impervious] were entered in the 
model and were routed to an “infiltration basin” device to represent the proposed 

underground system. Local precipitation and temperature data was also loaded into the 
model. The model predicts the infiltration system will achieve 99.1% TSS removal and 
94.9% TP removal (Table 1). 

 

Table 1: Estimated pollutant removal from P8 model. 

Pollutant 
Inflow from Watershed 

(lbs/yr) 

Total Outflow 

(lbs/yr) 

Percent 

Removal 

TSS 51,863.5 414.4 99.1% 

TP 169.2 8.4 94.9% 

 
 

3.0 Pre-Design Cost Estimate 

 
Three subsurface stormwater management venders (StormTech, StormTrap, and Contech) 
were contacted to get approximate cost estimates. The estimates were based on the 

following preliminary design constraints: 

Figure 4: Future park concept. 
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• Approximate footprint of 80,000 sf 
• Maximize volume retention 

• Vertical restriction of approximately 7 feet 
 
Total installed cost ranged from approximately $1.12 million (StormTech) to $2.83 million 

(StormTrap). Price breakdown by vender is shown in Table 2. These estimates do not 
include costs such as site preparation, disposal of excavated material, site renovation, etc. 
The large range is due to design differences between the systems such as better access for 
maintenance, and/or minimum clearance requirements.  

 

Table 2: Pre-design cost estimate by vendor. 

Vender System 
Volume 

(cf) 
Area (sf) 

Estimated 

Installed Cost 
Cost/cf 

StormTrap 
5-8 SingleTrap 409,942 73,932  $2,830,900   $6.91  

5-8 SingleTrap Stone Base 399,476 71,514  $2,452,300   $6.14  

Contech 

48" Perforated Pipe 249,000 80,300  $1,224,000   $4.92  

60" Perforated Pipe 300,000 78,400  $1,348,000   $4.49  

72" Perforated Pipe 300,000 65,688  $1,137,000   $3.79  

StormTech MC-4500 Chambers + Cap 306,849 75,000  $1,120,000   $3.65  

 
 

All above cost estimates are based on preliminary design parameters and each system can 
be altered by the associated vender to better suit the needs of the project. Once specific 
goals (pollutant removal and volume retention) and budget have been defined, a 
vender/system can be selected and the final design can be completed. 

 
 
4.0 Recommendation 

 

This study confirms the feasibility of diverting water from the trunk sewer line to an 
underground infiltration system in Becker Park. Preliminary modeling shows pollutant 
removal for TSS and TP to be over 90%, reducing the load to the impaired Upper Twin Lake 

and Shingle Creek. Volume reduction will also help alleviate the localized flooding on Bass 
Lake Road and Highway 81. Wenck recommends continuing with detailed design as defined 
in Phase 2 of the August 29, 2016 Wenck Proposal to the City. 
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Geotechnical data 
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NOTES Screen from 16-31 feet

GROUND ELEVATION 871.653 ft

LOGGED BY EDK

DRILLING METHOD Hollow Stem Auger AT TIME OF DRILLING 17.0 ft / Elev 854.7 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 6

DRILLING CONTRACTOR Haugo Geotechnical GROUND WATER LEVELS:

CHECKED BY JMW
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WELL NUMBER PZ-2

CLIENT City of Crystal

PROJECT NUMBER 1886-0008-01

PROJECT NAME Becker Park

PROJECT LOCATION Crystal, MN
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862.7
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1
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2
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3
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4
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7
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8
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9
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10

SS
11

SS
12

SS
13

Grout Seal

2-Inch PVC
Riser Pipe

Bentonite
Seal

Sand Filter
Pack

2-Inch PVC,
10-Slot
Screen

83

100

100

100

89

83

50

100

100

83

0

11

7-5-6
(11)

3-5-5
(10)

4-7-8
(15)

3-3-4
(7)

3-2-3
(5)

2-2-3
(5)

1-1-1
(2)

3-3-3
(6)

3-6-5
(11)

5-6-6
(12)

-----

9-17-15
(32)

SM

SP-
SM

SP

SP

SP

Dark brown topsoil

Sand with silt, poorly graded, light brown to brown, fine grained,
trace gravel, moist.

Sand, poorly graded, light brown to dark brown, medium grained,
trace gravel, moist.

Sand, poorly graded, brown, medium grained, trace gravel, wet.

Sand, poorly graded, brown, coarse grained, trace gravel, wet.

Bottom of hole at 31.0 feet.

2.0

9.5

NOTES Screen from 16-31 feet

GROUND ELEVATION 872.234 ft

LOGGED BY EDK

DRILLING METHOD Hollow Stem Auger AT TIME OF DRILLING 15.0 ft / Elev 857.2 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 6

DRILLING CONTRACTOR Haugo Geotechnical GROUND WATER LEVELS:

CHECKED BY JMW

DATE STARTED 2/17/17 COMPLETED 2/17/17
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WELL NUMBER PZ-3

CLIENT City of Crystal

PROJECT NUMBER 1886-0008-01

PROJECT NAME Becker Park

PROJECT LOCATION Crystal, MN
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WELL DIAGRAM
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867.6

AU
1
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SS
13

83

100

78

100

100

50

67

33

44

44

67

44

3-4-4
(8)

1-1-1
(2)

1-1-1
(2)

2-3-4
(7)

1-1-2
(3)

1-1-1
(2)

3-3-4
(7)

4-4-3
(7)

2-2-3
(5)

2-3-4
(7)

3-3-4
(7)

7-6-6
(12)

SM

SP-
SM

SP

SP

SP

Dark brown topsoil

Sand with silt, poorly graded, light brown to dark brown, fine grained, trace gravel, moist.

Sand, poorly graded, light brown to dark brown, fine grained, trace gravel, dry.

Sand, poorly graded, brown to dark brown, medium grained, trace gravel, wet.

Sand, poorly graded, brown, coarse grained, trace gravel, some cobbles, wet.

Bottom of hole at 31.0 feet.

2.0

4.5

NOTES

GROUND ELEVATION 872.051 ft

LOGGED BY EDK

DRILLING METHOD Hollow Stem Auger AT TIME OF DRILLING 12.5 ft / Elev 859.6 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 6

DRILLING CONTRACTOR Haugo Geotechnical GROUND WATER LEVELS:

CHECKED BY JMW

DATE STARTED 2/16/17 COMPLETED 2/16/17
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BORING NUMBER SB-1

CLIENT City of Crystal

PROJECT NUMBER 1886-0008-01

PROJECT NAME Becker Park

PROJECT LOCATION Crystal, MN
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863.0

AU
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13

SS
8

78

100

100

78

56

50

44

28

11

50

11

44

4-4-5
(9)

4-3-3
(6)

3-2-3
(5)

2-2-2
(4)

1-2-3
(5)

1-1-2
(3)

2-3-4
(7)

3-5-6
(11)

10-8-5
(13)

5-7-9
(16)

10-14-15
(29)

1-1-1
(2)

SM

SP-
SM

SP

SP

SP

Dark brown topsoil

Sand with silt, poorly graded, light brown to dark brown, fine grained, trace gravel, dry.

Sand, poorly graded, light brown to brown, fine grained, trace gravel, moist.

Sand, poorly graded, brown to dark brown, medium grained, trace gravel, wet.

Sand, poorly graded, dark brown, coarse grained, trace gravel, some cobbles, wet.

Bottom of hole at 31.0 feet.

2.0

9.5

NOTES

GROUND ELEVATION 872.502 ft

LOGGED BY EDK

DRILLING METHOD Hollow Stem Auger AT TIME OF DRILLING 14.5 ft / Elev 858.0 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 6

DRILLING CONTRACTOR Haugo Geotechnical GROUND WATER LEVELS:

CHECKED BY JMW

DATE STARTED 2/16/17 COMPLETED 2/16/17
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BORING NUMBER SB-2

CLIENT City of Crystal

PROJECT NUMBER 1886-0008-01

PROJECT NAME Becker Park

PROJECT LOCATION Crystal, MN
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868.9
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13

83

89

100

22

83

78

78

100

100

67

44

44

3-3-3
(6)

2-5-5
(10)

2-3-4
(7)

2-3-3
(6)

1-1-1
(2)

3-7-9
(16)

3-7-5
(12)

3-4-5
(9)

3-2-5
(7)

4-6-7
(13)

3-5-9
(14)

27-33-17
(50)

SM

SP-
SM

SP

SP

SP

Dark brown topsoil

Sand with silt, poorly graded, light brown to dark brown, fine grained, trace gravel, dry.

Sand, poorly graded, light brown to dark brown with some mottling, fine to medium grained,
trace gravel, moist.

Sand, poorly graded, light brown to dark brown with trace black sand, medium grained, trace
gravel, wet.

Sand, poorly graded, dark brown, coarse grained, trace gravel, some cobbles, wet.

Bottom of hole at 31.0 feet.

2.0

7.0

NOTES

GROUND ELEVATION 870.933 ft

LOGGED BY EDK

DRILLING METHOD Hollow Stem Auger AT TIME OF DRILLING 14.5 ft / Elev 856.4 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 6

DRILLING CONTRACTOR Haugo Geotechnical GROUND WATER LEVELS:

CHECKED BY JMW

DATE STARTED 2/16/17 COMPLETED 2/16/17
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BORING NUMBER SB-3

CLIENT City of Crystal

PROJECT NUMBER 1886-0008-01

PROJECT NAME Becker Park

PROJECT LOCATION Crystal, MN
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869.5

867.0

864.5
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1
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11
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12

SS
13

78

100

83

67

83

50

44

33

83

67

44

67

3-5-5
(10)

3-5-5
(10)

3-2-3
(5)

1-2-3
(5)

1-1-3
(4)

2-5-4
(9)

3-4-5
(9)

3-3-4
(7)

3-4-6
(10)

3-4-7
(11)

7-4-6
(10)

4-6-7
(13)

SM

SM

SP-
SM

SP

SP

SP

Dark brown topsoil

Silty sand, reddish brown, fine grained, medium texture, dry.

Sand with silt, poorly graded, light brown with some red, fine grained, trace gravel, dry.

Sand, poorly graded, light brown to reddish brown, fine to medium grained, trace gravel,
moist.

Sand, poorly graded, light brown to reddish brown, medium grained, trace gravel, wet.

Sand, poorly graded, light brown to reddish brown with some gray, coarse grained, trace
gravel, some small cobbles, occasional trace of organic material, wet.

Bottom of hole at 31.0 feet.

2.0

4.5

7.0

NOTES

GROUND ELEVATION 871.503 ft

LOGGED BY EDK

DRILLING METHOD Hollow Stem Auger AT TIME OF DRILLING 12.8 ft / Elev 858.8 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 6

DRILLING CONTRACTOR Haugo Geotechnical GROUND WATER LEVELS:

CHECKED BY JMW

DATE STARTED 2/16/17 COMPLETED 2/16/17
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BORING NUMBER SB-4

CLIENT City of Crystal

PROJECT NUMBER 1886-0008-01

PROJECT NAME Becker Park

PROJECT LOCATION Crystal, MN
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868.1
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1
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13

78

78

83

78

83

50

17

78

22

33

83

56

3-3-2
(5)

1-1-2
(3)

1-2-2
(4)

1-2-4
(6)

1-1-2
(3)

2-4-4
(8)

2-3-4
(7)

4-4-4
(8)

4-4-3
(7)

2-3-4
(7)

4-5-7
(12)

4-4-5
(9)

SM

SP

SP

SP

Dark brown topsoil

Sand, poorly graded, brown, fine grained, trace gravel, dry.

Sand, poorly graded, brown to dark brown, medium grained, trace gravel, wet.

Sand, poorly graded, light brown to brown, coarse grained, gravelly, some small cobbles,
trace amounts of oxidation, wet.

Bottom of hole at 31.0 feet.

2.0

NOTES

GROUND ELEVATION 870.131 ft

LOGGED BY EDK

DRILLING METHOD Hollow Stem Auger AT TIME OF DRILLING 12.0 ft / Elev 858.1 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 6

DRILLING CONTRACTOR Haugo Geotechnical GROUND WATER LEVELS:

CHECKED BY JMW

DATE STARTED 2/16/17 COMPLETED 2/16/17
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BORING NUMBER SB-5

CLIENT City of Crystal

PROJECT NUMBER 1886-0008-01

PROJECT NAME Becker Park

PROJECT LOCATION Crystal, MN

G
E

N
E

R
A

L 
B

H
 / 

T
P

 / 
W

E
LL

  B
E

C
K

E
R

 P
A

R
K

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 W
E

N
C

K
.G

D
T

  2
/2

3/
1

7

1800 Pioneer Creek Center
Maple Plain, MN 55359
Telephone: 763-479-4200
Fax: 763-479-4242

R
E

C
O

V
E

R
Y

 %

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION



-3 -4 -4 -3 -3

-3 -4 -4 -3 -3

93.8

3.97

2.88

17.3%

Constant

20.7

6-10

7.0

None

4.1 x 101.3 x 10

8.0 x 107.6 x 10

4.6 x 10 3.9 x 10

2.6 x 109.0 x 10

2.88

95.3

Coefficient of Permeability

Water Content:

Sample Type:

Soil Type:

Bag

Sand, fine grained

(SP)

Dry Density (pcf):

Dia. (in):

Constant

Atterberg Limits

LL

Reconstituted

PI

Porosity:

BagBag

Sand with silt and 

an occasional 

piece of clay, fine 

grained

(SP-SM)

Reconstituted

PL

3.97

110.0 110.3

Ht. (in):

Wet Density (pcf):

Permeability Test

B
e

fo
re

 T
e

s
t 

C
o

n
d

it
io

n
s
:

15.4%

Sand, fine to 

medium grained

(SP)

90.1

3.97

89.5

2.88 2.88

110.1

Reconstituted

Sand, fine to 

medium grained

(SP)

Bag

3.97

Bag

Sand, fine grained 

(SP/SP-SM)

Reconstituted

110.0

SB-5SB-4

10-17.57.5-15

SB-3

7-12.5

Boring No.:

Sample No.:

Depth (ft):

SB-1

7.5-15

Location:

10-17.5

SB-2

Reconstituted

Hydraulic Conductivity Test Data ASTM D5856

Becker Park

Wenck Associates, Inc. Job No.:

Date: 3/14/2017

10778

Project:

Client:

22.5%

Constant

K @ 20 °C (ft/min)

15.1%

Constant

17.1

20.4

23.0%

30.5

Test Type:

Water Temp °C:

Confining press. 

(Effective-psi):

Max Head (cm):

Trial No.:

None

Notes:

% Saturation 

(After Test)

% Compaction

K @ 20 °C (cm/sec)

None

2.1 x 10

4.1 x 10

6-10

9.5 26.1

20.2 20.4

None

6-10 6-10

19.4

Constant

6-10

None

110.1

95.7

2.88

3.97



  1

9530 James Ave South Bloomington, MN 55431

.002.005

Hydrometer Analysis

Fines

 .2 .5

Sample 

Type

    .02 .05

Fine

Bag

#20  #40

20    50

Other Tests

*

5

pH

Shrinkage Limit

Penetrometer

Qu (psf)

Dry Density (pcf)

Specific Gravity

Porosity

Organic Content

Liquid Limit

Plastic Limit

Plasticity Index

Water Content

Coarse Fine Coarse Medium

SB-1

SB-2

SB-3

SandGravel

                              Grain Size Distribution ASTM D6913

3/14/17Report Date:

Test Date:

Reported To:

Project:

Job No. : 10778

3/10/17Becker Park

Wenck Associates, Inc.

Bag

Bag

 Sand, fine grained (SP)

 Sand w/silt and an occasional piece of clay, fine grained (SP-SM)

 Sand, fine grained (SP/SP-SM)

*

Sample No. Depth (ft)

7.5-15

10-17.5

7-12.5

3/8"

2

#4

Mass (g)

*

2"

1.5"

#200

983.1

#100   #200

#10

#20

#40

#100

1"

3/4"

17.9

10.7

Location / Boring No.

      2 3/4   3/8   #4

914.0

#10

13.3

100.0

97.6

80.8

100.0

99.9

98.6

82.3

97.4

Percent Passing

1319.5

3.2

1.6

99.8

99.5

100.0

99.7

4.6

81.1

*

Remarks:

D60

D30

D10

CU

CC

Soil Classification

(* = assumed)
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  1

9530 James Ave South Bloomington, MN 55431

.002.005

Hydrometer Analysis

Fines

 .2 .5

Sample 

Type

    .02 .05

Fine

Bag

#20  #40

20    50

Other Tests

*

5

pH

Shrinkage Limit

Penetrometer

Qu (psf)

Dry Density (pcf)

Specific Gravity

Porosity

Organic Content

Liquid Limit

Plastic Limit

Plasticity Index

Water Content

Coarse Fine Coarse Medium

SB-4

SB-5

SandGravel

                              Grain Size Distribution ASTM D6913

3/14/17Report Date:

Test Date:

Reported To:

Project:

Job No. : 10778

3/10/17Becker Park

Wenck Associates, Inc.

Bag

 Sand, fine to medium grained (SP)

 Sand, fine to medium grained (SP)

*

Sample No. Depth (ft)

7.5-15

10-17.5

3/8"

2

#4

Mass (g)

*

2"

1.5"

#200

1123.8

#100   #200

#10

#20

#40

#100

1"

3/4"

6.1

3.3

Location / Boring No.

      2 3/4   3/8   #4

982.5

#10

100.0

99.6

97.3

61.9

100.0

91.7

Percent Passing

7.2

3.1

99.3

98.3

64.1

*

Remarks:

D60

D30

D10

CU

CC

Soil Classification

(* = assumed)

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100 Grain Size (mm)

P
er

ce
n

t 
P

a
ss

in
g



y = -13.142x + 63.967

R² = 0.3564
0

1

2

3

4

5

6

7

8

9

4.34 4.36 4.38 4.4 4.42 4.44 4.46 4.48 4.5 4.52 4.54

P
re

ss
u

re
 H

e
a

d
 (

ft
)

Infiltration Rate (in/hr)

B-1 Test 2

B-1 Test 2 Linear (B-1 Test 2)



y = -9.1458x + 40.629

R² = 0.3993

0

1

2

3

4

5

6

7

8

9

10

3.55 3.6 3.65 3.7 3.75 3.8 3.85 3.9 3.95

P
re

ss
u

re
 H

e
a

d
 (

ft
)

Infiltration Rate (in/hr)

B-2 Test 2

B-2 Test 2 Linear (B-2 Test 2)



y = -7.491x + 34.494

R² = 0.4562

0

1

2

3

4

5

6

7

8

3.75 3.8 3.85 3.9 3.95 4 4.05 4.1 4.15 4.2

P
re

ss
u

re
 H

e
a

d
 (

ft
)

Infiltration Rate (in/hr)

B-3 Test 2

B-3 Test 2 Linear (B-3 Test 2)



y = 3.2351x + 3.0609

R² = 0.9483

0

1

2

3

4

5

6

7

8

9

0.9 1 1.1 1.2 1.3 1.4 1.5 1.6

P
re

ss
u

re
 H

e
a

d
 (

ft
)

Infiltration Rate (in/hr)

B-4 Test 1

B-4 Test 1 Linear (B-4 Test 1)



y = 5.4341x - 28.436

R² = 0.9549

0

1

2

3

4

5

6

7

8

9

10

5.8 5.9 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8

P
re

ss
u

re
 H

e
a

d
 (

ft
)

Infiltration Rate (in/hr)

B-5 Test 3

B-5 Test 3 Linear (B-5 Test 3)



 

LIABILITY COVERAGE – WAIVER FORM 
 
 

Members who obtain liability coverage through the League of Minnesota Cities Insurance Trust 
(LMCIT) must complete and return this form to LMCIT before the member’s effective date of 
coverage. Return completed form to your underwriter or email to pstech@lmc.org. 
 
 

The decision to waive or not waive the statutory tort limits must be made annually by the  
member’s governing body, in consultation with its attorney if necessary. 

 
Members who obtain liability coverage from LMCIT must decide whether to waive the statutory tort 
liability limits to the extent of the coverage purchased.  The decision has the following effects: 
 

• If the member does not waive the statutory tort limits, an individual claimant could recover no more 
than $500,000 on any claim to which the statutory tort limits apply.  The total all claimants could 
recover for a single occurrence to which the statutory tort limits apply would be limited to $1,500,000.  
These statutory tort limits would apply regardless of whether the member purchases the optional 
LMCIT excess liability coverage. 
 
 

• If the member waives the statutory tort limits and does not purchase excess liability coverage, a single 
claimant could recover up to $2,000,000 for a single occurrence (under the waive option, the tort cap 
liability limits are only waived to the extent of the member’s liability coverage limits, and the LMCIT 
per occurrence limit is $2,000,000). The total all claimants could recover for a single occurrence to 
which the statutory tort limits apply would also be limited to $2,000,000, regardless of the number of 
claimants. 
 
 

• If the member waives the statutory tort limits and purchases excess liability coverage, a single claimant 
could potentially recover an amount up to the limit of the coverage purchased.  The total all claimants 
could recover for a single occurrence to which the statutory tort limits apply would also be limited to 
the amount of coverage purchased, regardless of the number of claimants. 
 
 
Claims to which the statutory municipal tort limits do not apply are not affected by this decision.  
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LMCIT Member Name: 
__________________________________________________________________________ 

Check one: 
o The member DOES NOT WAIVE the monetary limits on municipal tort liability established by Minn.

Stat. § 466.04.

o The member WAIVES the monetary limits on municipal tort liability established by Minn. Stat. §
466.04, to the extent of the limits of the liability coverage obtained from LMCIT.

Date of member’s governing body meeting: _____________________________________________

Signature:        Position: ________________________________
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