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A. Painter Creek 

 

A.1.  General Description 

 

The Painter Creek watershed is located in the north western portion of the MCWD and within the 

cities of Medina, Maple Plain, Orono, Minnetrista and Independence (Figure IV.A.1-1).  The 

Painter Creek watershed is 8,667 acres (about 13.5 square miles) in size, and includes 26 

subwatershed units (designated PC-1 through PC-26).  Figure IV.A.1-2 shows the subwatersheds 

and their drainage configuration.   

 

Drainage in the northern portion of the watershed, including Thies Lake (PC-1), part of Maple 

Plain, and the Baker Park Reserve (PC-3, 4, 5,7, and 8) flows into Katrina Lake (PC-8), a large 

Type 5 wetland (deep, open water marsh), which forms the headwaters of Painter Creek.  Painter 

Creek, which is approximately 6.6 miles long, outlets from the south end of Katrina Lake 

through a control weir and then flows under US Highway 12 and the BNSF railroad tracks.  Past 

the railroad tracks, the creek continues to flow in a southwesterly direction at a low gradient 

through a series of large ditched wetlands including South Katrina Marsh (PC- 9), Painter Marsh 

(PC-21) and the wetland (PC-22) immediately south of Painter Marsh.  The creek gradient then 

slowly increases as it turns southeasterly and drops into a small ravine before discharging under 

County Road 110 (PC-26) and into the north end of Jennings Bay.    
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A.2.  Physical Features 

 

The following sections detail the MLCCS, geology, soils, and groundwater of the Painter Creek 

watershed. 

 

A.2.a.  Land Cover/Land Use 

 

For comparison purposes, the various MLCCS land cover classifications have been combined 

into five impervious surface area categories and six vegetative cover type categories (Figures 

IV.A.2-1 and IV.A.2-2). Although not shown here, each of the impervious surface area 

categories was further broken down with respect to type of land use and vegetative cover found 

on non-impervious surface areas.  A more detailed map showing MLCCS cover types to Level 3 

for the entire MCWD is included in Appendix 3 (Figure IV.Appendix.3-1).  A description of all 

MLCCS cover types is also included in Appendix 3 and is incorporated into the District's 

interactive GIS tool. 

 

The landscape in the Painter Creek watershed is composed of moderately steep to rolling hills in 

upland areas and extensive wetlands in low-lying areas surrounding the creek and its tributaries.  

The exception to this is in the extreme lower portion of the watershed where the creek becomes 

increasingly entrenched before flowing into Jennings Bay of Lake Minnetonka.   

 

Currently in the Painter Creek watershed, wetlands dominate the landscape; making up over 25% 

of the landscape.  Agricultural land (15%), forests and woodlands (13%), and grasslands (16%) 

are also prominent land cover types, along with “11% to 25% impervious cover” (14%).  Under 

2020 land use conditions, wetlands are still the most dominant category (26%), followed by 

“11% to 25% impervious cover” (23%), grasslands (16%), and then 11% to 25% impervious 

cover” (23%).  The biggest percent increase (Table IV.A.2-1) was in the “0% to 10% impervious 

cover category.  The biggest percent decreases were found in the agricultural land and forests 

and woodlands categories. 
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Figure IV.D.2-2 
Painter Creek Watershed Land Cover 
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Table IV.A.2-1 
Painter Creek Watershed Land Cover Percent Change 

Land Cover Category 
Percent Change 

(from existing to 2020 conditions) 

0% to 10% impervious cover  232% 

11% to 25% impervious cover  61% 

26% to 50% impervious cover 0% 

51% to 75% impervious cover 0% 

76% to 100% impervious cover 0% 

Agricultural Land -66% 

Forests & Woodlands -44% 

Grasslands -2% 

Lakes & Open Water Wetlands 0% 

Maintained Natural Areas 0% 

Wetlands 0% 

 

 

A.2.b.  Geology 

The St. Lawrence-Franconia Formation is the uppermost bedrock unit within the majority of 

Painter Creek watershed.  The Jordan Sandstone and St. Peter Sandstone are present in the far 

eastern portion of the watershed, but have been eroded away in the west.  There is a deep 

bedrock valley that begins in the southwest of the watershed and trends to the southwest.  The 

valley cuts down to the Eau Claire Sandstone. 

 

The Quaternary deposits are associated with the Des Moines Lobe glaciation.  They are 

composed primarily of loamy till in hummocky and irregular topography.  Other deposits of peat 

and muck are located around Katrina Lake in the east and other marshlands and ponds 

throughout the watershed.  Peat and muck are organic soils comprised of partially decomposed 

plant matter. 

 

(See Volume II: Framework and Methodology, D. Groundwater for a description of 

methodology for sections A.2.b through A.2.d.) 
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A.2.c.  Soils 

Soil Hydrologic Groups are shown on Figure IV.A.2-3.  The predominant hydrologic groups are 

B (moderate infiltration rate when wet) and D (very slow infiltration rate).  The group D soils are 

found in low-lying areas that have a seasonably high water table or in areas with clayey soils.  

Group B soils have moderately fine to moderately coarse texture.  Some group C (slow 

infiltration rate) soils are present and are composed of fine-grained material.  The soil figure 

should be used as a guide for further soil examination at the site of inquiry. 

 

A.2.d.  Groundwater 

Water table elevation contours are shown on Figure IV.A.2-4.  Shallow groundwater flow is 

generally from the north and west towards Painter Marsh, and from Painter Marsh towards Lake 

Minnetonka.  The water table elevation contours also show that shallow groundwater flow 

generally parallels Painter Creek in areas adjacent to the creek.  The creek likely changes from 

gaining to losing along different stretches. 

 

There are large changes in elevation between bodies of water in this watershed, so there are 

many water table elevation contours shown on the Figure IV.A.2-4.  This change in topography  

also accounts for the large variation in the depth to water table shown on Figure IV.A.2-5. 

 

Infiltration potential for the watershed is represented on Figure IV.A.2-6 and is generally 

medium to low.  Much of the area is medium due to the presence of group B soils.  Due to the 

variable composition of soils that have been classified as organic; areas that contain these soils 

have variable infiltration potential as well. 

 

Further geology and groundwater maps and discussion can be found in Volume V:  Watershed 

Issues Integration. 
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A.3.  Water Quantity 

 

A.3.a. Watershed Hydrology 

 

A description of the watershed morphology, drainage, land use, land cover, and soils is provided 

under Painter Creek watershed sections A.1. and A.2.  For labeling of modeled features and XP-

SWMM diagram, refer to the Painter Creek watershed Figure IV.Appendix.1-A1 in the 

Appendix.   

 

Input Parameters: 

 

The hydrology of the Painter Creek watershed is influenced primarily by large lot rural 

residential, agricultural, lake, and large wetland areas.  The most concentrated development of 

the Painter Creek watershed is along Highway 12 in the City of Maple Plain (Figure IV.A.1-1).    

Hydrologic input parameters include:  area, slope, width, percent impervious, depression storage, 

hydraulic conductivity, capillary suction, and initial soil moisture deficit.  The methodology used 

to generate these parameters is described under the model methodology section (II.F.1).   The 

input parameter values for the Painter Creek subwatersheds are shown on Table IV.Appendix.1-

A1. 

 

Subwatershed Boundaries: 

 

The Painter Creek watershed was subdivided into a total of 26 subwatersheds.  The average 

subwatershed size in the Painter Creek watershed is about 333 acres.   

 

The largest subwatershed, with a total area of about 1176 acres, contains Painter Marsh, DNR ID 

27-923W (PC-22).  The second largest subwatershed (PC-8) containing Katrina Lake, DNR ID 

27-154P, is approximately 1068 acres.  Approximately 29% of the total area in subwatershed 
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PC-8 is composed of lake surface.   The total area drained by Painter Creek into Jennings Bay of 

Lake Minnetonka is about 8652 acres.   

 

The subwatershed boundaries drawn were aided by the use of: 

•  new MCWD 2 foot topographic contours along the creek corridor 

•  new MCWD topography (10 foot resolution, generated with 5 foot interpolated 

intervals),  

• 2 foot topography from the City of Orono 

• 2 foot topography along the County Road 110 corridor from Hennepin County 

• USGS 10 foot topography 

• Stormsewer/structure locations from Minnetrista and Orono.   

 

Where applicable and reasonable, subwatershed boundaries were matched with those already in 

use by others (i.e. city subwatershed boundaries).  The areas with expansive wetlands and 

without detailed 2 foot topography were more difficult to define.   

  

Boundary considerations: 

• PC-13:  Part of the city of Maple Plain lies within this subwatershed.  Complete city 

stormsewer mapping was not available at the time this portion of the model was being 

constructed.  Field inspection verified the location and presence of several influential 

culverts. However, information received at a later date shows that approximately 18 

additional acres from the City of Maple Plain may be within the Painter Creek watershed.   

 

Subwatershed growth: 

 

The subwatershed area and percent impervious for all Painter Creek (PC) subwatersheds for 

existing and 2020 conditions are listed in Table IV.A.3-1. 

 

Highlighted by the last column of Table IV.A.3-1, the greatest increases of impervious surfaces 

are predicted in subwatersheds PC-2, 7, 12, and 25.  The overall predicted increase of percent 

impervious by the year 2020 for the entire Painter Creek watershed is 1.2 percent. 
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As these areas develop, care should be taken to ensure that development does not negatively 

impact the watershed resources.  Specific recommendations concerning development in the 

Painter Creek watershed are located in section A.6: Recommendations. 

Table IV.A.3-1 
Painter Creek Growth by Subwatershed 

Subwatershed 
I.D. 

Area 
(acres) 

Percent 
Impervious* (%) 

2020 Percent 
Impervious* (%) 

Change in Percent 
Impervious (%) 

PC-1 449 28 31 2 

PC-2 261 21 25 4 

PC-3 151 19 19 0 

PC-4 758 36 37 1 

PC-5 157 32 32 1 

PC-6 197 57 59 2 

PC-7 155 34 38 4 

PC-8 1068 58 58 0 

PC-9 583 48 50 2 

PC-10 64 19 21 2 

PC-11 706 36 37 0 

PC-12 56 13 17 4 

PC-13 338 30 30 0 

PC-14 100 38 40 2 

PC-15 51 21 22 2 

PC-16 578 37 39 2 

PC-17 284 37 37 0 

PC-18 344 23 23 0 

PC-19 106 25 25 0 

PC-20 357 32 33 1 

PC-21 1176 38 39 1 

PC-22 195 44 44 0 

PC-23 31 35 35 0 

PC-24 175 15 17 1 

PC-25 267 26 32 6 

PC-26 47 32 34 1 

Average ** 333 37.2 38.4 1.2 

Total Area 8,652  

*   Includes open water and saturated wetlands.  

**  Percent impervious average is weighted by area.  
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A.3.b. Watershed Hydraulics 

 

Input Parameters: 

 

Table IV.Appendix.1-A2 in the Appendix shows a summary of the hydraulic input parameters 

for all the modeled links.  More specific input information like cross section slopes, friction 

coefficients, or entrance/exit conduit losses (minor losses) can be found under the hydraulic 

mode of the XP-SWMM model. 

 

Stage/area information for all the storage nodes modeled (lakes, wetlands, ponds, road crossings, 

etc.) are also available in the model. 

 

Drainage Routing: 

 

Surface flows in the Painter Creek watershed are routed overland primarily though a system of 

culverts to the nearest wetland.  Nearly all wetlands in the Painter Creek watershed are connected 

either directly to or tributary to Painter Creek by means of ditching.  Flows are eventually 

discharged under County Road 110 and into the north end of Jennings Bay of Lake Minnetonka. 

 

A.3.c. Water Quantity Findings and Discussion 

 

A summary of subwatershed findings and notes resulting from the modeling effort are compiled 

in Table IV.A.3-2.  Additional modeling specific comments pertaining to the individual 

subwatershed basins are in Table IV.Appendix.1-A5.   

 

Results Summary:  

 

The normal water level (NWL), high water level (HWL), peak discharge, and peak velocities 

predicted for the 100-year events are listed in Table IV.Appendix.1-A3 and Table 

IV.Appendix.1-A4 of this volume.  Hydrographs and time dependent stages and velocities for 

continuous simulations and other event runs can be found in the provided XP-SWMM models.  
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Figure IV.Appendix.1-A1 in the Appendix shows the XP-SWMM model diagram depicting the 

names of the links and nodes representing the hydraulics (water routing) of the watershed. 
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Table IV.A.3-2 
Summary of Water Quantity Findings for Painter Creek Watershed 
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PC-1      Snowmelt               Thies Lake 27-156W low  

PC-2      Snowmelt                 medium  

PC-3 Rainfall                   medium  

PC-4 Snowmelt             Unnamed Wetland 27-521P  low  

PC-5 Rainfall  aging wood slat weir          Unnamed Wetland 27-408P  medium  

PC-6 Snowmelt              Unnamed Wetland 27-396W  low  

PC-7 Rainfall                medium  

PC-8 Snowmelt   cattail choked outlet weir           Katrina Lake 27-154P high   

PC-9 Snowmelt               South Katrina Lake 27-918W  high  

PC-10 Rainfall                  high   

PC-11 Rainfall                   high  

PC-12 Rainfall                  high   

PC-13 Rainfall             Unnamed Wetland 27-922W  high   

PC-14 Rainfall                   medium   

PC-15 Rainfall                   medium   

PC-16 Rainfall              Unnamed Wetland 27-921W  medium   

PC-17 Rainfall                   medium   

PC-18 Rainfall                   medium  
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Table IV.A.3-2 
Summary of Water Quantity Findings for Painter Creek Watershed 
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PC-19 Rainfall                   medium  

PC-20 Rainfall                medium  

PC-21 Snowmelt             Painter Marsh 27-923W high   

PC-22 Snowmelt   channel circumventing weir         Unnamed Wetland 27-937W high  

PC-23 Snowmelt                 high   

PC-24 Snowmelt                  high  

PC-25 Rainfall                  high  

PC-26 Snowmelt                 high  
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Subwatershed Critical Event: 

 

The modeled 100-year event that produced the “critical” or greater HWLs in the watershed 

basins varied.  Table IV.A.3-2 and Table IV.Appendix.1-A3 should be referenced for each 

subwatershed’s “critical” event and HWL. 

 

The 100-year 10-day snowmelt event resulted in the greater HWL in Katrina Lake (PC-8), South 

Katrina Lake (PC-9), and Painter Marsh (PC-21).  

 

2020 Impacts: 

 

High water levels are not predicted to be significantly impacted as a result of 2020 land use 

changes.    However, discharge increases resulting from 2020 land use changes are predicted to 

increase more than 10 cfs above existing conditions in multiple locations (indicated in Table 

IV.A.3-2).  The greatest increases in flow rate are predicted to occur in subwatersheds PC-25 and 

PC-26 near Painter Creek’s outlet to Jennings Bay. 

 

Increased flow rates, volumes and water levels may have detrimental effects on Painter Creek.  

Special measures to protect the creek from additional development impacts will help minimize 

erosion and the subsequent sediment transport to Jennings Bay of Lake Minnetonka.  Sediment 

transport should be minimized for water quality purposes as well as quantity.   For further 

discussion of Painter Creek water quality, refer to section A.5.  

 

Emphasis should be placed on rate control and potentially volume control within developing 

areas to minimize erosion in Painter Creek, and sediment transport into Jennings Bay.     

 

Special Subwatershed Issues: 

 

Infrastructure: 

The outlet control structure of Katrina Lake (PC-8) has a history of clogging due to beaver 

activity and aggressive cattail growth.  Water levels on Katrina Lake resulting from storm events 
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are dependent upon the initial water level and the condition of the outlet structure at the time of 

the event.  Even though anecdotal evidence exists suggesting that Katrina Lake does not 

regularly discharge during summer months, regular structure inspection and maintenance is 

strongly recommended to ensure the outlet functions as designed.    

 

Field investigation of the outlet control structure for unnamed wetland (DNR ID 27-937W) in 

subwatershed PC-23 revealed that a small channel has formed that allows flows to circumvent 

the structure.  Review of design plans indicates that the bypass channel was not part of the outlet 

structure design.  To maintain existing hydrology and to limit creek discharge and erosion 

downstream of the structure, maintenance should be performed eliminating the bypass channel.  

 

Sediment transport: 

Historic ditching and alteration of area wetlands has resulted in a much flashier, more responsive 

creek than likely existed prior to settlement in the watershed.  The increased connectivity of 

wetlands and straightening of the channel has resulted in a faster delivery and increased quantity 

of stormwater being routed through Painter Creek.  This, in turn, has increased channel erosion 

and sediment transport within the channel and has increased the sediment load received by 

Jennings Bay.  Increased erosion and sediment load in Painter Creek has negative impacts from 

both a water quantity as well as water quality aspect.  For further discussion of Painter Creek 

water quality, refer to section A.5.  

 

Increased erosion and sedimentation processes within a channel result in a channel that attempts 

to restore balance by increasing its sinuosity and decreasing its slope.  In other words, the 

channel will attempt to re-meander.  This it a natural process;  however, it can lead to problems if 

a meander infringes on an adjacent landowner’s buildings, lawns or agricultural fields.  

Engineered re-meandering of the creek using bio-restoration techniques will minimize erosive 

energy and sediment transport within the channel and into Jennings Bay.   

 

In addition to slowing channel velocities by re-meandering, limiting stormwater volumes 

delivered to the channel and reducing the delivery speed will also mitigate erosive energy in the 

channel.  By re-establishing the historic hydroperiod of tributary wetlands, stormwater delivery 
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to Painter Creek will be slowed and minimized, improving the quality of the channel, as well as 

improving and restoring lost wetland function in the area.   

 

Several areas of bank erosion and gully formation were observed in the Painter Creek watershed.  

Local erosion on the landscape delivers additional sediment to the Painter Creek channel and to 

wetlands surrounding Painter Creek.  Local bank erosion and gullies should be stabilized to 

minimize the transport of additional sediment to Painter Creek and Jennings Bay.  Areas where 

localized erosion was observed include: 

• Small channel in PC-7 carrying flow from the old Maple Plain sewage wetland to 

Katrina Lake. 

• Gully formation and slope erosion in PC-13 where runoff from Maple Plain 

crosses through a cattle/horse field. 
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Flow Velocities/Erosion Issues: 

 

The following Table IV.A.3-3 highlights pipes showing high velocities for the modeled events.  

It is recommended that inlet and outlet erosion control measures or energy dissipation designs 

are implemented in these areas.  Section A.4 provides additional information on erosion prone 

areas in the Painter Creek watershed. 

 

Table IV.A.3-3 
Significant Conduit Velocities in Painter Creek Watershed 

Peak Velocity (ft/s) 

Existing 2020 
Description 

Link or 
Multi Link 

Name 1.5-year, 
24-hour 

100-year, 
24-hour 

100-year, 
24-hour 

Snow-
melt 

Event 
100-year, 

10-day 

County Road 6 box culvert (cattle pass) PC-17 CR6 0.0 11.0 11.0 0.0 

County Road 6 culvert PC-17CR6a 11.1 14.6 14.6 11.6 

County Road 6 culvert PC-18 CR6 11.9 17.4 17.5 15.7 

Inglewood Road PC-20 Ing1 8.9 10.8 10.8 9.4 

      

Where: Velocity Range    

   10 to 11.9    

   12 to 14.9    

   15+    

 

Flooding Issues: 

 

Modeling of the Painter Creek watershed predicted that several crossings will overtop.  Areas 

predicted to flood during 100-year events are shown in Figure IV.A.3-1. 

 

A private driveway and the low point of Ingerson Road are predicted to overtop during large 

storm events.  The first driveway encountered downstream of the Painter Marsh weir and 

upstream of County Road 26 is also predicted to overtop.     
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There are also a number of roads and trails modeled under existing and proposed conditions that 

show 100-year water levels close to overtopping the roads and within the freeboard (2 feet) 

required by the district.  This information can be obtained using Table IV.Appendix.1-A3 and 

the road overtopping elevation found in the model as a multi-link. 

 

A.3.d.   Watershed Recommendations 

 

Recommendations specific to water quantity issues can be found in A.6: Recommendations, 

along with recommendations relevant to other aspects of Painter Creek water resources. 

 

A.3.e.   Watershed References 

 

Pertinent information available to aid model construction and to compare and contrast XP-

SWMM model results included: 

∗ MCWD hydrodata 

∗ MCWD Water Resource Plan 

 TR-20 Model results 

∗ MCWD Operation and Maintenance Manual 

 MCWD Upper Watershed Improvement Project CP-5 Painter Creek, As-built 

April 1986 

 Specifications for Painter Creek Channel Maintenance Project, December 1999 

(as-built notes hand written on sheet 3, dated 3-13-2000) 

 Wet Detention Basins Pond 937 Plan, May 1997 

 Record Drawings for MCWD Painter Creek Maintenance and Improvement 

Project C.I.P.-5, signed 3-18-1997 

∗ Hydraulic Structure Inventory – Painter Creek (from Appendix D of Upper 

Watershed Improvement Project CP-5 Painter Creek Engineers Report, October 1982.  

Hickok and Assoc.) 

∗ MNDNR historical water elevations 

 Katrina Lake 27-154P (PC-8) 

 South Katrina Lake 27-918W (PC-9) 
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 Painter Marsh 27-923W (PC-21) 

 Unnamed Wetland 27-937  (PC-22) 

∗ MNDNR (Engineering Department) Luce Line profile (hand drawn, no date) 

∗ Surface Water Management Plans 

 City of Minnetrista:  Surface Water Management Plan (Draft 3, September 1998)  

 City of Orono Surface Water Management Plan (Final Draft, May 2001) 

∗ Development Plans 

 Painter Creek Preserve (July 1997), Sketch Plan (2 foot topographic contours) 

∗ Hennepin County structure inventory (bridges) and BRINFO data (Mn/DOT bridge 

inspection report database housed at County) 

 Bridge # 27J09 

 Bridge # 90481 

 Bridge # 91943 

 Bridge # 91941 

 Bridge # 91942 

 Bridge # 90627 

 Bridge # 27588 

∗ Mn/DOT / Hennepin County Road Plans 

 Hennepin County Project No. 9323, May 2001 (CSAH 110) 

 Hennepin County Project No. 9444, September 1997 (CSAH 6, Bridge # 27J09) 

 Hennepin County Project No. 8939, May 1996 (CSAH 6) 

 Hennepin County Project No. 8939, May 1996 (CSAH 6) 

∗ USGS Quadrangle Maps  

∗ Models by others 

 MFR HydroCAD model for City of Minnetrista (1998) 

 

This information was used to aid model construction and also for model validation where 

applicable.   Engineering and modeling judgment was used to assess and resolve conflicting 

information.  Additional field information was gathered when necessary to fill in gaps,  and 

update and/or resolve conflicting information.   
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The XP-SWMM model results were calibrated against measured data and compared to other 

models for general results validation.   
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A.4.  Scour and Erosion-Prone Areas 

 

A.4.a.  Streams 

 

A scour analysis was performed on Painter Creek for the 1.5-yr (2.6 inch) event based on creek 

flow velocity and soil composition in and around the channel.   

 

Based on the soil reports from the Soil Survey Geographic (SSURGO) database for Hennepin 

County, Minnesota, the soil composition of the Painter Creek area is mostly made up of silty clay 

loam with some sections of loam. The permissible velocity for these compositions, based on 

Table II.F.4-1 (in Volume II: Framework and Methodology), ranges between 2.25 and 2.50 feet 

per second (fps).  A complete analysis of the smaller tributaries to the main creek channel is 

beyond the scope of this report;  alternatively, soil composition of these areas was assumed to be 

silty clay loam with a permissible creek velocity of 2.25 fps.  Six sections of the creek ranging 

from 200 to 2600 feet in length were found to have velocities greater than that permissible by the 

soil composition, as detailed in Table IV.A.4-1 and Figure IV.A.4-1.  Five sections of Painter 

Creek were found to have velocities greater than 1.5 fps, which may result in scour occurring 

where lenses of very fine and/or non-cohesive grains are present.   

 

Regional Team 9 identified areas of known scour issues in the Painter Creek watershed.  These 

areas are represented by a green dot on Figure IV.A.4-1.  
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Table IV.A.4-1 
Painter Creek channel links with velocities greater than 1.5 fps for the 1.5-yr event 

Link Name Link 
Length (ft) 

1.5-yr Velocity 
(fps) Soil Type Soil Permissible 

Velocity (fps) 
Erosive potential 

ranking 

PC-20xsec1 800 4.1 Silty Clay Loam 2.25 High 

PC-25xsec1 200 4.3 Loam 2.5 High 

PC-7xsec1 2000 3.0 Loam 2.5 Medium 

PC-11xsec3 1100 2.4 Loam 2.5 Low 

PC-21xsec7 2600 2.3 Silty Clay Loam 2.25 Low 

PC-3xsec1 2222 2.3 Silty Clay Loam 2.25 Low 

PC-12xsec4 1704 2.0 Loam Clay Loam 2.75 Very low 

PC-21xsec6 1200 2.2 Silty Clay Loam 2.25 Very low 

PC-26xsec1 1919 1.5 Loam 2.5 Very low 

PC-4xsec1 300 1.7 Silty Clay Loam 2.25 Very low 

PC-5xsec1 300 1.9 Silty Clay Loam 2.25 Very low 

 

 

A.4.b  Lakeshore 

 

The identification of lakeshore erosion areas was conducted primarily at the Regional Team 

meetings, when participants were asked to locate any known erosion areas on a map of the area 

represented.   The RT 4, 8, and 9 meetings did not identify any locations.  This, however, does 

not necessarily mean that none exist; rather, it indicates that the members have not seen specific 

problems.  The District should remain vigilant in locating lakeshore erosion because of the direct 

threat that these problems present through sediment delivery into lakes. 
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A.5.  Water Quality 

 

A.5.a.  Watershed Pollutant Load Analysis 

 

Background – Maple Plain Wastewater Treatment Plant 

A wastewater treatment plant (WWTP) operated in Maple Plain from 1952 until 1986.  Problems 

with water quality were first noticed in the 1960s when it was noted that Jennings Bay was 

suffering from the input of phosphorus from the plant.  The Metropolitan Waste Control 

Commission (MWCC; currently the Metropolitan Council Environmental Services, MCES) took 

over the plant in the 1970s.  A Section 201 (Clean Water Act) wastewater study done in the late 

1970s resulted in the closing of the plant and the routing of the wastewater to another location 

outside of the Minnehaha Creek watershed.  At the time of its closing, the plant operated at a 

capacity of 0.22 million gallons per day (MGD).  The wastewater treatment method used a high 

rate trickling filter and lagoon system. 

 

The largest impact of this plant in the watershed was the high phosphorus load that it 

contributed.  The average total phosphorus (TP) effluent concentration was 2.8 mg/l.  Documents 

available at MCES are a bit inconsistent, indicating the previously mentioned discharge and 

concentration (totaling about 1,800 pounds of phosphorus per year), but referencing a load of 

“about a ton and a half” (or about 3,000 pounds) of phosphorus.  The total load, therefore, was 

most likely somewhere between the two numbers. 

 

MCES references indicate that the wastewater plant was responsible for 45% of the phosphorus 

load to Jennings Bay while it operated.  Potentially impacted parts of the watershed include the 

main Painter Creek channel, Katrina Lake (immediately downstream from the waste lagoon), 

South Katrina Wetland, Painter Marsh and Jennings Bay.  Remaining phosphorus possibly exists 

in the sediment of wetlands and water courses, but comprehensive sediment data do not exist. 

Data from this system is being collected as part of the Watershed District’s Painter Creek 

Feasibility Study being conducted during 2003. The hydrology of the wetland and creek/ditch 

system was altered long before the WWTP discharges occurred, so it is also possible that the 

enriched wastewater did not have an opportunity to contact much of the area beyond the 
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conveyance system.   The sediment study of the area downstream of the WWTP should yield a 

tremendous amount of information about the occurrence and possibility for remnant phosphorus 

release from sediment.  In addition to phosphorus, other parameters being sampled would 

include organic carbon, iron, and aluminum.  These data will assist in developing a management 

strategy relative to control of sediment release, if indeed it does surface as a significant part of 

the problem. 

 

Pollutant Loads 

Painter Creek outlets into Jennings Bay of Lake Minnetonka.  Jennings Bay has a history of poor 

water quality and, since Painter Creek contributes the majority of the phosphorus load to the 

Bay, Painter Creek water quality has been targeted as a substantial pollutant source.  A Value 

Methodology (VM) study was conducted in February 2002 to evaluate alternative approaches to 

management of Jennings Bay (Value Methodology Study Expert Panel Report:  Lake 

Minnetonka, Jennings Bay/Painter Creek Water Quality, HDR Engineering, 2002).  A multi-

disciplinary panel discussed several scenarios, and evaluated management alternatives for these 

scenarios.  This evaluation will be used by the MCWD Board as a tool in helping it to make 

decisions regarding water quality management in the Jennings Bay watershed. 

 

The pollutant loads (TP, TN, and TSS, in lbs/ac-yr) for the Painter Creek watershed are 

illustrated in Figures IV.A.5-1 through -3.  The remaining model results, including runoff 

volume and pollutant loads (lbs/yr), are listed in Appendix 2 of this volume. 

 

As the Painter Creek watershed develops, increases are expected in the pollutant loads generated 

from the changing land uses, as summarized in Table IV.A.5-1.  In order to maintain current 

pollutant loading rates, about 497 lbs. per year of phosphorus will need to be removed in the 

watershed.  Similar relative increases in total nitrogen and total suspended solids will also have 

to be eliminated.  These load reduction targets should be spread out over the entire watershed to 

avoid the detrimental cumulative effects of development. 

 



MCWD H/H and Pollutant Loading Study – 2003 A-35 
Emmons and Olivier Resources, Inc. Volume IV:  Watershed Modeling and Discussion 

Table IV.A.5-1 
Painter Creek Watershed Pollutant Load Summary 

TP load (lbs/yr) TN load (lbs/yr) TSS load (lbs/yr) 

Existing 2020 Increase % 
Increase 

Existing 2020 Increase % 
Increase 

Existing 2020 In-
crease 

% 
Increase 

1,590 2,087 497 31% 14,240 17,865 3,625 25% 481,588 557,483 75,895 16% 

 

 

The highest TP loads (per unit area) in the Painter Creek watershed originate from the urbanized 

portion of Maple Plain (Figure IV.A.5-1).  This area is more developed than the rest of the 

watershed, and therefore has higher levels of imperviousness.  Maple Plain will experience 

moderate growth by 2020, and the predicted phosphorus increase in this area is due to future 

planned development. 

 

The areas of lowest loading rates are in the northern portion of the watershed, where Baker Park 

Reserve is located.  Phosphorus loads in this area are not predicted to substantially increase. 

 

The TN and TSS loads follow a similar pattern (Figures IV.A.5-2 and IV.A.5-3), with higher 

loads centered around Maple Plain and the lower portion of the watershed.  Management 

implications for these modeling results are discussed in Section A.6: Recommendations. 
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A.5.b.  Lake Modeling and Associated Goals 

 

There were no modeled lakes within the Painter Creek watershed.  However, the basis for the 

load reduction scenario discussed in the following section is the in-lake model for Jennings Bay.  

This model is discussed in Section J of this volume (IV.J: Lake Minnetonka Direct Drainage).  

The recommended (by RT 9 and VM Panel) in-lake total phosphorus goal for Jennings Bay is 60 

µg/L. 

 

Total phosphorus loading goals for Painter Creek were derived from the in-lake total phosphorus 

concentration goal for Jennings Bay.  The MCWD Board recommended continued discussion 

(2002) on a water quality goal in Jennings Bay of 60 µg/l.  To achieve this goal, external 

phosphorus loading to the Bay must be limited to an annual average of 1,305 pounds from 

Painter Creek, Dutch Lake Creek and direct inflow combined (using predicted 2020 runoff 

volume estimates; see Figure IV.Appendix.1-1 for a map of the entire district and flow 

directions).  If a 70% reduction in internal loading is achieved (as suggested by the VM panel), 

the remaining external load allowable is 1,190 lbs.  Distributed among the watersheds according 

to current percentages, this identifies the Painter Creek load goal at 1,012 lbs/yr (Table IV.A.5-

2).  Because of the uncertainties in water quality modeling based upon very limited field data, 

these numbers and the ones that follow should be considered general load goals.  Collection of 

further data will help in adjusting these numbers on an on-going basis until the goals are 

achieved. 

Table IV.A.5-2 
Derivation of Phosphorus Load Goals for Painter Creek 

Source Current 
estimated TP 
load (lbs/yr) 

Percentage of 
total external 

load 

Load Goal, lbs/yr (based 
on in-lake Jennings TP of 

60 µg/l) 

Reduction 
necessary 

(lbs/yr) 

Painter 1,590 85 1,012 578 

Dutch 144 8 95 49 

L. Minnetonka 
Direct 

128 7 83 45 

Unknown (internal) 382  115* 267 

Total 2,244 100 1,305** 939 

*Based on a 70% reduction in internal load 

**The load that would result in Jennings Bay in-lake concentration of 60 µg/l (WiLMS model) 
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Achieving this reduction of 578 lbs/yr would represent a 36% reduction from current levels.  

Also, modeling for the year 2020 indicates that total Painter Creek load will likely increase by 

31%, from the current level of 1,590 pounds to 2,087 pounds (Table IV.A.5-1).  Methods will 

need to be in place to assure that the maximum load to Jennings Bay remains at 1,305 pounds 

even though load generated within the watershed will increase.  These numbers differ from those 

reported by the VM panel because the panel based its findings on data on a 1997 Wenck report 

that used 1996 data.  The EOR modeling for the HHPLS study used 1998-2000 data for 

calibration, which reflects the current available database and relates better to current conditions 

in Jennings Bay.  Putting the two reduction targets together would result in a load reduction goal 

ranging from 25% (VM panel) to 33% (RT9, HHPLS). 

 

“Optimum” management strategy 

To address the need for load reduction, an “optimum” management strategy was developed that 

examined the maximum load reduction that appeared feasible from a technical standpoint.  This 

does not mean, however, that it is feasible from a cost standpoint.  It is merely an exercise to test 

the theoretical maximum level of contaminant reduction that could be expected.  The results of 

this exercise are in Appendix 4 of this volume.  The total reduction in TP in this exercise was 

50% for both existing and 2020 loads.  Selecting a combination of the possible management 

approaches in the “optimum” strategy could yield the 36% watershed load reduction needed to 

assure that the Jennings Bay goal is met.  However, this reduction is only an estimate because of 

the uncertainties introduced by limited water quality data, modeling and BMP performance.  

 

A.5.c.  MPCA Impaired Waters and Point Source Permits 

 

Within the Painter Creek watershed, there are no water bodies on the MPCA’s 303(d) list of 

impaired waters.  Today, very few point source discharges of any treated material occur in the 

Minnehaha Creek Watershed.  Of the six discharges that currently exist, none are located in the 

Painter Creek watershed. 
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A.6.  Recommendations 

 

Painter Creek has served as a “pilot” area for much of the HHPLS work from the beginning of 

the project.  The reason for this is the amount of data collection and study that have occurred in 

the past.  The subwatersheds draining to Jennings Bay, including Painter Creek as the largest 

drainage area, have also been of interest to the Watershed District because of degraded water 

quality and the possibility of undertaking a corrective program. 

 

In addition to focusing on this subwatershed as a pilot for HHPLS work, the MCWD also 

initiated a Value Methodology Study - Expert Panel process in early 2002.  This VM process 

assembled a group of experts who had not previously been involved in the Painter Creek 

discussion, and asked them to review the issues, examine available data, and come up with a set 

of recommendations to improve Jennings Bay and Painter Creek.  The recommendations of the 

HHPLS and the VM panel are very consistent with each other, as reflected later in this section 

(in Table IV.A.6-3). 

 

To address the load reduction needs discussed in the previous section and to incorporate the 

management alternatives in Table III.I-2 (Volume III. Public Involvement, I. Regional Team 9), 

the management scheme outlined in Table IV.A.6-1 is proposed for the Painter Creek watershed.  

Details of the recommendations follow the table.  Recommendations applicable to the entire 

MCWD are discussed in Volume V: Watershed Issues Integration. 
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Table IV.A.6-1 
Painter Creek Watershed Recommended Actions 

Category 

Recommended Action 
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1) Restore key reaches of 
the  Painter Creek 
channel 

Painter Creek, 
Jennings Bay 

H X X X X X 
A, B, 
C, D 

2) Study of phosphorus 
movement through the 
watershed 

Painter Creek, 
Jennings Bay 

H**   X  X A 

3) Control of surface 
water runoff 

Painter Creek, 
Jennings Bay 

H X   X  A, B 

4) Development of 
comprehensive corridor 
management plan 

Painter Creek, 
Jennings Bay 

H X     A, D, 
E 

5) Explore alum 
treatment alternatives for 
Jennings Bay (part of 
Feasibility Study) 

Jennings Bay H** X     A 

6)  Evaluate Katrina 
Lake outlet 

Painter Creek, 
Jennings Bay 

H X     A, C 

7) Perform regular 
control structure 
maintenance 

Katrina Lake, 
Painter Creek, 
Painter Marsh, 
wetland 27-937 

M  X    A 

8)  Carp control, 
installation of fish gate 

Painter Creek, 
Jennings Bay 

M X     A, E 

9) Energy dissipation at 
culverts under Co. Rd. 6 
and Ingerson Road 

Painter Creek, 
Painter Marsh 

L X     A, B 

10) Horse waste 
management 

Painter Creek, 
Jennings Bay 

L   X   A, D, 
F 

*Responsible party:  A – MCWD, B – City, C – Three Rivers Park District, D – Private Landowners, E – 
DNR, F – U of M 
** Painter Creek Feasibility Study funded by MCWD for 2003 
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1)  Restore key reaches of the Painter Creek channel. 

Several reaches of Painter Creek are subject to channel scour and erosion.  These reaches 

may contribute additional sediment and phosphorus to Jennings Bay as well as wetlands 

along Painter Creek.  As part of the comprehensive corridor management plan 

(recommendation #4), key reaches of Painter Creek should be restored using the following 

strategies: 

• Restore floodplain functions of riparian zones 

• Control stormwater rate and volume 

• Where appropriate, convert ditches to naturally meandering stream channels 

• Restore banks and stabilize channel at culver crossings. 

 

2) Study of phosphorus movement through the watershed. 

The District should begin immediately to address the data gaps preventing it from fully 

understanding the way in which phosphorus moves through the watershed.  Specific data 

needs include wetland soil character, water quality changes in the creek as it flows from 

Katrina Lake to the outlet at Jennings Bay, ditched wetland hydraulic behavior/retention 

times, and wetland phosphorus source vs. sink dynamics.  The groundwork has been laid for 

a pilot project at the Carlson wetland restoration site.  Although this site is small relative to 

the area draining to it, it could provide some insight into how a floodplain wetland in Painter 

Creek functions.  A monitoring program at this location could provide some of the data 

needed to answer the questions noted above pertaining to vegetated treatment systems.  Some 

aspects of this recommendation are under way with the 2003 Painter Creek Feasibility Study. 

 

3) Control of surface water runoff. 

Surface water runoff from developed (Maple Plain) and developing (Medina and 

Minnetonka) areas needs to be controlled to prevent severe erosion, water quality 

degradation and excess volume problems.  District cooperation with the cities on local 

surface water management and technical guidance on BMPs are the best ways to implement 

this approach.  This would take advantage of existing institutional and regulatory approaches. 
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4)  Development of comprehensive corridor management plan. 

Both the Regional Teams and the VM panel recognized the fact that the Painter Creek 

watershed’s wetlands and floodplain could play a more significant role in runoff treatment 

than they currently do in their ditched forms.  The concept of a linear series of vegetative 

treatment cells, with more efficient use of the wetlands and floodplains for the multiple 

benefits they offer, seems particularly attractive.  A comprehensive corridor management 

plan could provide numerous public benefits, including ecological restoration, effective water 

management, habitat connectivity and an opportunity for hydroperiod reintroduction to the 

natural drainage system.  Of further interest, the Painter Creek corridor has been identified by 

the DNR Greenway Program as a corridor of interest. 

 

Figure IV.A.6-1 illustrates the corridor management concept that would use a natural 

drainage approach to take advantage of the numerous wetlands and the floodplain within the 

watershed.  This “Painter Creek Green Corridor” incorporates a number of wetland, 

floodplain and vegetative restoration management practices directly in the linear creek 

corridor.  In addition, it incorporates a number of tributary management practices, such as 

concentrated urban runoff detention, intended to reduce pollution loads entering the “Green 

Corridor”.  It would also include the land protection framework via local comprehensive plan 

implementation and development review conducted by both local units and the MCWD. 

 

Monitoring of effectiveness should be part of the implementation of this corridor concept.  

The additional water quality monitoring stations proposed by the MCWD are an essential 

first step.  Possible additional information could be gathered at the Carlson site if the District 

determines that this site provides some water quality benefit.  Monitoring water quality 

before and after connecting the site to the hydrology of the creek would provide an 

opportunity to test a pilot situation prior to proceeding with other sites.  Feelings of Regional 

Team 9 on the likelihood for success at this site were mixed because of its small size relative 

to the area drained. 
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5)  Explore alum treatment alternatives for Jennings Bay (part of 2003 Feasibility Study). 

One of the options that is consistently proposed for improvement of Jennings Bay is the 

addition of alum to tie-up phosphorus in the bottom sediments, thus reducing internal 

phosphorus loading.  The HHPLS and the VM panel, as well as previous District studies, 

have all identified this option, but data for final design have not been assembled.  MCWD 

recognized this need, and included in the Painter Creek Feasibility Study an evaluation of 

sediment cores from the bay, as well as a more in-depth exploration of the alum dosage 

required to effectively seal the bottom sediment.  After this information is assembled, the 

District will be in a better position to judge the likely effectiveness of an alum addition. 

 

6)  Evaluate Katrina Lake outlet  

Modification of the outlet structure controlling Katrina Lake such that it operates only during 

high water conditions will help reduce downstream erosion, minimize sediment transport, 

and improve water quality in Painter Creek.  The District should work with Three Rivers 

Park District to review how the Katrina Lake outlet is functioning and how flows out of 

Katrina may be further reduced without negatively impacting the water quality or wetland 

communities of Lake Katrina.  Katrina Lake, located in the Baker Park Reserve, is an ideal 

location for stormwater retention. 

 

7) Perform regular control structure maintenance 

Proper function of control structures, such as the outlet of Katrina Lake (PC-8) and the weir 

structure controlling flow from wetland 27-937 (PC-22), should be maintained such that the 

designed operation is achieved.  Removal of clogging vegetation and repair of circumventing 

channels at these structures will restore District control of channel flows in Painter Creek and 

allow for better model calibration.   

 

8)  Carp control, installation of fish gate. 

Control of the large numbers of carp thriving in the Painter Creek system must be controlled 

so that they do not undo the effects of a management program.  The first step in this control 

is to stop immigration to the creek by installing a flexible fish gate that would stop the carp, 

but allow desirable fish to spawn.  The VM panel thought it was possible to accomplish this.  
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Subsequent efforts would then be dictated by the success of the gate and the gradual 

reduction in carp through winterkill; netting and chemical eradication is only needed if more 

passive methods are not successful. 

 

9) Energy dissipation at culverts under County Road 6 and Ingerson Road. 

High pipe velocities are predicted in the culverts passing flow under County Road 6 and 

Ingerson Road in subwatersheds PC-17, 18, and 20.   

 

10) Horse waste management 

A good start has been made on education efforts in horse waste management.  This should be 

effective in addressing problems thought to result from the numerous horse farms in the 

watershed.  MCWD cooperation and support of these efforts would increase the effectiveness 

of this approach. 

 

Table IV.A.6-3 outlines more specific recommendations for a Painter Creek implementation 

strategy.  Each of these recommendations was also discussed in the Value Methodology Study 

Expert Panel Report (MCWD, 2002);  the relationship to the Value Methodology panel 

recommendation is referenced in the table.  
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Table IV.A.6-3 
RT9 Recommended Implementation Strategy  

Component Objective Timeframe Relationship to Value 
Methodology Panel 
Recommendation 

Collect data needed to 
make management 
decisions 

-collect soil samples at 15-20 locations to “type” likely wetland 
treatment role in overall basin loading 
-continue to implement creek monitoring update at select sites 

-2003  
 
-2003 

-Scenario 1, item 2 
 
-Scenario 1, item 1 

Develop wetland runoff 
management role after 
data from above clarifies 
source/sink behavior 

-examine specific sites for alteration if evaluation looks like wetland 
treatment a viable option, ex. “potato farm” (PC-13), South Katrina 
Wetland and Painter Marsh 
-design prototype test of effectiveness on Carlson Site (PC-11)  (one 
year pre-connect, 2 years post-connect)* 
-implement most effective wetland treatment option(s) based on 
results from above analyses  

-2004 
 
 
-2004-2007 
 
-2007 > 

-Scenario 1, item 3 
 
 
-Scenario 1, items           
1 and 3 
-Scenario 1, item 3 

Develop set of BMP 
guidance documents  

-create guidance documents for new development, “natural” 
treatment, public works, shoreland restoration, surface water 
management, animal and goose waste management, construction 

- 2003-2004 -Scenario 1, items 4 
and 5 

Implement fish 
management program 

-study design needs and install time-flexible fish gate to stop carp but 
let desirable fish through 
-evaluate the success of the gate while surveying the extent and 
location of carp and the natural attenuation from winterkills 
-undertake any eradication needed by netting and/or chemical 
treatment 

-2003 
 
-2004-2006 
 
-2006 
 

-Scenario 3, items 13 
and 14 
-Scenario3, item 13 
 
-Scenario 3, item 13 

Address major surface 
water management 
problems 

-identify areas within watershed where concentrated urban runoff 
causing erosion and/or excess flow and work with local unit of 
government to control volumes 
-explore the manner through which District surface water 
management guidelines would be incorporated into local plans 

-2003-2004 
 
 
-post-3rd 
generation WMP 

-Scenario 1, items 4 
and 5 
 
-Scenario 1, item 4 

Explore methods to 
preserve open space that 
benefits water quality 

-document effective methods of easement control (purchase, PDR, 
conservation easement, etc.) for corridor/floodplain/wetland projects 
in conjunction with feasibility evaluation of these approaches 

-2004 
 

-Scenario 1, items 5 
and 6 
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-coordinate with City of Independence open space planning efforts  
-2002 

Implement suggested 
detention element of 
recommended BMPs to 
reduce solids input 

-install detention component of systems at PC-4, west Katrina Lake, 
PC-9, western Painter Marsh 
 
-install permeable weirs along PC-25 linear wetland 

-2003-2007 
 
 
-2003-2007 

-Scenario 1, item 4 and 
scenario 3, item 21 
-Scenario 1, item 3 

Evaluate impact of 
watershed load reduction 
on Jennings Bay 

-collect and examine data to see if 25% TP load reduction in Painter 
Creek impacts Bay as thought 
-implement in-lake controls based on total load reduction findings 
 
-assess curly leaf pondweed infestation 

-2003-2007 
 
-2007 
 
-2003-2007 

-Scenario 1, item 1 
 
-Scenarios 2 and 3, 
several items 
-Scenario 3, item 20 

*One Team member questions the benefit of proceeding with any testing of the Carlson site because of the relatively small size of the site 
compared to the flow likely to flow through it.  Other members have either supported the research or remained silent on the point.  EOR has been a 
proponent of testing this site as a prototype of a floodplain, “green corridor” type of installation that could incrementally begin to improve the 
quality of Painter Creek.  Any work undertaken by the MCWD on the Carlson site should be carefully evaluated prior to initiation to assure that 
the conduct of the study advances the overall knowledge of how wetlands work in the watershed.
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These recommendations emerged out of discussions as part of the Regional Team 9 public 

involvement process.  Additional issues and management recommendations were identified as 

part of this process.  A complete presentation of the recommendations can be found in Volume 

III: Public Involvement, H. Regional Team 8, and I. Regional Team 9, which includes 

information regarding the priority of each issue, who would be responsible for undertaking each 

suggested management approach, and a recommendation of when the approach should be 

undertaken.  Even though only a portion of the Painter Creek watershed is located within RT9, 

this team chose to focus on the Painter Creek watershed, in order to maintain a watershed-based 

approach to water resources management.  Portions of the Painter Creek watershed are also 

located in Regional Teams 4 and 8.  RT4 chose not to focus on Painter Creek; however, RT8 did 

incorporate their portion of Painter Creek into their discussion and recommendations.   RT6 

covers part of Jennings Bay, which it addressed in its findings (discussed under the Lake 

Minnetonka Direct Drainage section.) 
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