
 

 

Permit Application No.: 16-022                                                          Rules: Erosion Control,   

                                                                                                                         Floodplain Alteration, and                 

                                                                                                                         Waterbody Crossings &                

                                                                                                                          Structures 

Applicant:         Minnehaha Creek Watershed District (on behalf   

                          of Dale & Jonmari Olsen; and Kevin & Lori Bjork)         

Project:             Painter Creek Culvert Replacement                                                  Received:  1-13-16 

Location:          4680 & 4650 Creekwood Tr., Orono                                                  Complete: 1-15-16 

                                                                                                                                            Noticed: 1-19-16 

   
Recommendation: 
Approval with conditions:   

 Submission of a draft Declaration for maintenance of Waterbody Crossings & Structures for MCWD 

approval, then signing by the relevant property owner(s) and recordation; 

  

Background:   

The Minnehaha Creek Watershed District, on behalf of Dale & Jonmari Olsen and Kevin & Lori Bjork, has applied 

for a Minnehaha Creek Watershed District permit for Erosion Control, Floodplain Alteration, and Waterbody 

Crossings & Structures for the redesign and replacement of two culverts within Painter Creek, located at 4680 & 

4650 Creekwood Trail in the City of Orono.  The project will result in no change in floodplain storage capacity. 

 

In June 2014, flooding and inundation around South Katrina Marsh prompted several property owners to approach 

the District, seeking relief from possible future flooding.  The District was requested to investigate the cause of the 

flooding along the Painter Creek and South Katrina Marsh corridor (Corridor).  Upon analysis of the area, four 

culverts were identified as relevant to the analysis of flooding in the Corridor (Table 1).  Of the four culverts 

present, two culverts underlying private driveways were identified as potential flow constricting points within the 

Corridor (Attachment 2, Survey Points 3-6).  Initial investigation revealed that the culverts in place beneath the 

private drives had been installed in the late 1980’s to early 1990’s, by an unknown party, with no record of 

authorization from the District, the Department of Natural Resources, or the City of Orono. 

 

The District Engineer conducted a modeling analysis, concluding that the 18-inch diameter culverts currently in 

place underneath the private driveways were significantly undersized.  In effort to re-establish the natural hydraulic 

condition of Painter Creek, the District Engineer recommended the inclusion of larger culverts, properly sized on the 

basis of hydraulic analysis.  The District is pursuing the redesign and replacement of these culverts in collaboration 

with the property owners as part of a Land Conservation initiative, in which the District will replace the culverts in 

exchange for conservation easements over proximate land interests.   

 

Erosion Control: 

The District exercises regulatory authority for erosion control in the City of Orono. 

 

The District’s Erosion Control rule is applicable for any project exceeding 5,000 square feet of land disturbance or 

50 cubic yards of excavation.  Because the proposed project involves approximately 6,904 square feet of disturbance 

and 50 cubic yards of excavation within the City of Orono, the rule is triggered.  The erosion and sediment control 

practices proposed for the project meet District standards.  Erosion and sediment control best management practices 

(BMPs) provided include: floating silt curtain, construction entrance, seeding, and vegetation protection, where 

applicable.   

 

The proposed erosion control plan includes detail consistent with requirements for such plans in Section 5 of the 

District’s Erosion Control rule, including: identification of onsite water features; location of trees and vegetation on-

site; location of all structures; existing and proposed grading; erosion control measures; existing and proposed 

stormwater management features; and conforms to all criteria outlined in Section 5(b).  The proposed erosion 

control plan meets the District’s Erosion Control rule. 

 

 

 

 



 

 

  

Floodplain Alteration: 

The District exercises regulatory authority for Floodplain Alteration in the City or Orono. 

 

The District’s Floodplain Alteration rule is triggered for any project proposing disturbance or fill below the 

projected 100-year high water elevation of a waterbody.  The proposed project involves disturbance below the 100-

year high water elevation of Painter Creek within the City of Orono, therefore, the rule is triggered.  The applicant 

has provided all the information necessary to evaluate conformance with the District’s rule criteria. 

 

All disturbance and grade stabilization occurring within the floodplain of Painter Creek is undertaken to restore 

previously existing floodplain, lost as a result of scour damage, to pre-2014 flood conditions.  Therefore, no net 

increase of fill below the 100-year flood elevation of Painter Creek will occur, and the restoration to pre-flood 

conditions will not cause a decrease in flood-storage capacity for the 100-year flood elevation. 

 

All bituminous surface to be removed during the replacement of the culverts will be replaced in kind.  Therefore, 

District Staff & Engineer have concluded that no new impervious surface will be created within the 10-year 

floodplain, nor within 25 feet of the centerline of Painter Creek.   

 

The proposed project conforms to all applicable criteria of the District’s Floodplain Alteration rule. 

 

Waterbody Crossings & Structures: 

The District exercises regulatory authority for Waterbody Crossings & Structures in the City of Orono. 

 

The District’s Waterbody Crossings & Structures rule is applicable for any project proposing a road, highway, 

utility, or associated structure in contact with the bed or bank of a waterbody.  The proposed project involves 

resizing and replacing two culvert conveyances in contact with the bed of Painter Creek, therefore, the rule is 

triggered.   

 

On request of MCWD project staff, MCWD regulatory staff have determined that evaluation of the proposed work 

under the waterbody-crossings-specific exception in section 4 is appropriate. MCWD project staff have provided all 

the information necessary to evaluate conformance with the exception. Section 4 requires that an applicant show that 

the waterbody in question has been significantly altered from its natural condition and degraded, and that the 

proposed work will provide ecological restoration and a greater degree of resource protection than would be 

achieved from strict compliance with the otherwise-applicable criteria in section 3 of the rule.  

 

The District Engineer analyzed the applicant’s XPSWMM hydrologic and hydraulic modeling.  The goal of the 

review was to verify the modeling utilized by the applicant to support modification of the culvert sizes beneath the 

private driveways; and, to assess the effects the proposed larger culvert sizes would have on future flooding events.  

The XPSWMM model that was used for the applicant’s analysis and the Engineer’s review was taken from the 

Watershed District’s FEMA approved XPSWMM model, and was refined with data collected during an October 

2014 survey of the driveway culverts and culvert associated with County Road 6 (Attachment 2).   

 

Table 1 below shows the sizes and elevations of the four culverts described above, which were analyzed in the 

applicants’ modeling and the Engineer’s review. The culvert at PC-8 is upstream of the culverts proposed to be 

replaced. The culverts at PC-9 PD2 (north driveway) and PC-9 PD1 (south driveway) are those proposed to be 

replaced.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Existing 

Culvert Description Type Dia. (in) Length US Elev. DS Elev. Driveway Elev. 

PC-8 Bike Bike path culvert, N. of US 12 RCP-Arch 30* 48* 959.2* 959.14* N/A 

PC-9 PD2 North Driveway culvert RCP 18^ 26* 
956.721
^ 956.427^ 964.7* 

PC-9 PD1 South Driveway Culvert RCP 18^ 62* 
956.064
^ 955.655^ 967.04^ 

PC-10 
CR6 CR 6 Culvert RCP-Arch 54-A* 191* 

955.536
^ 955.429^ N/A 

*From FEMA XPSWMM Model             

^From Survey               

 
Table 1: XPSWMM Inputs for Culverts along Painter Creek 

 

Based on this analysis, and the size of culverts upstream and downstream of the private drives, District Staff & the 

Engineer have concluded that the culverts underneath the private drives, are undersized (Table 2).  As noted above, 

the 18-inch culverts were installed without record of authorization from the City of Orono, the DNR, or the MCWD 

sometime during the late 1980s and early 1990s.  The 18-inch culverts act as a flow constricting point, and have 

diminished the natural hydraulic capacity of Painter Creek, which is shown in the ‘Various Scenarios’ in Table 2, 

below.  Therefore, Painter Creek has been significantly altered from its natural, hydraulic state. 

 

As noted, the driveway culverts restrict the flow through Painter’s Creek, causing impoundment of water in the 

Corridor.  High water events have led to extensive public and private infrastructure damage upstream, and restricted 

access to nearby homes during flood events.  Flood events, particularly in the spring and summer of 2014, have led 

to unstable streambanks, and erosion near the outfall of the private drive culverts.  Under flood conditions, the flow 

through the 18-private drive culverts is restricted, causing eddies to form near inlets and outlets.  The swirling action 

of the streamflow has caused streambank erosion both upstream and downstream of the driveway culverts.  If left 

unaddressed, the 18-inch private drive culverts will continue to impound water upstream, possibly causing property 

damage, and erode the streambanks upstream and downstream of the culverts.   If left unaddressed, the streambank 

will continue to degrade under the current condition.    

 

To restore hydraulic capacity to Painter Creek, the applicant has proposed to replace the 18” reinforced concrete 

pipe (RCP) culverts with, in each case, a 36” RCP, which is the hydraulic equivalent to the upstream 30” arch 

culvert.  Table 1 shows the modeled water levels upstream and downstream of the driveway culverts, the various 

sizes of culverts within the Painter Creek system, culvert lengths, and driveway elevations. The driveway culverts to 

be replaced are located immediately downstream of the Katrina Marsh complex, and ultimately drain to wetlands 

southwest of County Road 6 and County Road 19 (PC-11 & PC-12, Table 2).  Table 2 shows that by increasing the 

driveway culverts from 18 inches in diameter to 36 inches in diameter, the high water level upstream of the culverts 

drops approximately 8 inches, from an elevation of 963.2 to 962.5.  The applicant also provided modeling analysis 

showing that replacing the driveway culverts with 42-inch culverts produces a drop in the upstream high water level 

from 963.2 to 962.3, while eliminating the culverts would produce a drop in the upstream HWL from 963.2 to 961.5 

(and of course would leave the property owners without access to their homes). The no-culvert option significantly 

increases the downstream HWL at CR 6, raising it by roughly 18 inches. Thus the alternatives to replacement with 

36-inch culverts would greatly increase the downstream flood stage, beyond the hydraulic capacity of the channel.  

Under the no-build scenario, the regional flooding issues would persist under high water conditions.   

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Culvert  

Atlas 14, 100-yr Results for Various Scenarios 

Natural (No  Driveway Culverts) 18" Driveway Culverts 36" Driveway Culverts 

HWL 
(ft) 

Flow 
(cfs) 

Inundation 
(d) 

HWL 
(ft) 

Flow 
(cfs) 

Inundation 
(d) 

HWL 
(ft) 

Flow 
(cfs) 

Inundation 
(d) 

Bike Trail  
(PC-8 Bike)  

963.3 62.5 9 
963.5 24.8 33 

963.4 57.8 15 

Driveway 1 
(PC-9 PD2)  

961.5 196.5 2 
963.2 16.6 >40 

962.5 59.7 12 

Driveway 2 
(PC-9 PD1)  960.8 16.6 >40 

960.8 59.7 13 

CR 6 (PC-10 
CR6) 

960.9 208.9 2 
959.4 142.5 1 

959.7 159.9 10 

Wetland (PC-
11) 

953.6 320.7 2 
953.0 288.7 1 

953.1 296.4 1 

PC-12 (DS of 
CR 19) 

952.2 334.3 2 
951.8 327.5 1 

951.9 331.9 1 

* All flows represent the crossing and all HWLs are the nodes upstream 

 
Table 2: XPSWMM Modeling Results for Various Size Driveway Culverts 

Per the District Engineer’s review, the installation of the 36” RCP culverts will result in a decrease in the upstream 

flood stage.  Additionally, the Engineer has concluded that the upstream and downstream culvert sizes, combined 

with the analysis performed by the applicant show the current 18” culverts are undersized.  The downstream flood 

stage will increase when the 18” culverts are replaced by the 36” RCP culverts.  However, the installation of the 36” 

RCP culverts will be restoring the natural hydraulic capacity of the channel.  The increases noted in Table 2 for PC-

11 and PC-12 from the 18” culvert scenario to the 36” culvert scenario are within modeling error and not considered 

statistically significant.  Therefore, the downstream flood stage will not increase beyond the hydraulic capacity of 

the channel under the no-culvert or natural scenario, which contained no private drives or culverts.   

 

Thus, all additional flow moving through the proposed 36” RCP culverts will be contained within the banks of the 

ditch under the Atlas-14 100-year scenario.  With the 100-year flow contained within the channel under the 36” RCP 

culvert condition, no change in water quality or aquatic habitat will occur. The flow result of the change in culvert 

diameter will be contained within drainage-way, and ditch authority controlled and administered by the District, and 

will not adversely impact privately owned property outside these easements or authority. The engineer and staff 

concluded that replacing the existing driveway culverts with 36-inch RCP decreases flooding upstream without 

increasing downstream flood stages beyond the capacity of the downstream system. This benefit could not be 

obtained through strict application of the section 3 criteria, paragraph (b)(1) of which would require that existing 

upstream and downstream flood stages be maintained. 

 

The culvert replacement project will result in: no change to navigational capacity of the channel; impacts or changes 

to water quality; nor will it impact aquatic and upland wildlife passage along the banks of the waterbody.   

 

The engineer and staff’s analysis of the ecological benefit of the proposed replacement of the driveway culverts with 

properly sized the project also focused on the need to reduce upstream flooding and associated degradation of the 

Painter Creek system. Under existing conditions, the 18-inch culverts currently in place beneath the private drives 

are significantly undersized, and contribute to the impoundment of water upstream in the Katrina Marsh area, 

beyond the natural conditions of the system.  High water events in the spring and summer of 2014 led to major 

flooding on Starkey Road and along Hunt Farm Rd., and resulted in large-scale road repairs/replacements, and loss 

of access to homes.  In consideration of the regional nature of these impacts, Staff & the Engineer conclude that the 

redesign and replacement project provides flood relief that constitutes an ecological benefit.    

 

It is Staff and the District Engineer’s recommendation that this waterbody be considered altered and degraded from 

the natural state, per Section 4 of the Waterbody Crossing & Structures rule.  The proposed project will restore the 

natural hydraulic condition, reduce upstream flood stage, and minimize bank erosion due to flow constriction.  Thus, 

the proposed project offers a greater degree of natural resource protection and ecological restoration than would 

strict adherence to this rule. 



 

 

 

Summary: 
Minnehaha Creek Watershed District, on behalf of Dale & Jonmari Olsen; and Kevin & Lori Bjork, have proposed a 

culvert replacement project that will trigger the District’s Erosion Control, Floodplain Alteration, and Waterbody 

Crossings & Structures rules.  The project as proposed meets applicable requirements under each of these District 

rules.  Staff recommends approval of this application with the conditions provided above. 

 

Attachments: 

1. Permit Application 

2. Painter Creek Survey   

3. Site Plan 

 

 

______________________________________________________________________________ 

Tom Dietrich                                                                                                        Date: 1/28/2016 
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