
 

 

 

18681 Lake Drive East 
Chanhassen, MN 55317 
952-607-6512 
www.rpbcwd.org 

protect. manage. restore. 
 

Riley Purgatory Bluff Creek Watershed District Permit Application Review 

Permit No: 2024-013  
Considered at Board of Managers Meeting: May 8, 2024  
Received complete: April 8, 2024  
Applicant: City of Chanhassen 
Representative: Kimley Horn – Adam Tjaden 
Project: The applicant proposes a combination of street reconstruction and rehabilitation for the 

roadways in the Chan View neighborhood. Stormwater management will be provided by a 
regional reuse system, four biofiltration basins, two rain gardens, and an existing 
manufactured treatment device (EcoStorm 3) to provide volume control, water quality, and 
rate control. 

Location: South of Santa Fe Trail, north of Chan View, west of Laredo Drive and east of Great Plains 
Boulevard in Chanhassen, MN.  

Reviewer: Scott Sobiech, P.E., Barr Engineering Co.  

Potential Board Variance Action  

Manager ______________ moved and Manager ____________ seconded adoption of the following 
resolution based on the permit report that follows, the presentation of the matter at the May 8, 2024, 
meeting of the managers and the managers’ findings, as well as the factual findings in the permit report 
that follows:  

Resolved that the variance requests for Permit 2024-013 from compliance with Rule J, subsection 3.6b and 
the need to provide stormwater management within the permit term are approved, based on the facts 
and analysis provided by the RPBCWD engineer below and placed in the record at the May 8, 2024 
meeting of the managers, and the managers’ findings in the record of the May 8 meeting, and subject to 
the following conditions: 1. [CONDITION(S)] 

Proposed Board Action  

Manager ______________ moved and Manager ____________ seconded adoption of the following 
resolutions based on the permit report that follows and the presentation of the matter at the May 4, 2022 
meeting of the managers:  

Resolved that the application for Permit 2024-013 is approved, subject to the conditions and stipulations 
set forth in the Recommendations section of the attached report; 

Resolved that on determination by the RPBCWD administrator that the conditions of approval of the 
permit have been affirmatively resolved, the RPBCWD president or administrator is authorized and 
directed to sign and deliver to the applicant, Permit 2024-013 on behalf of RPBCWD. 

Upon vote, the resolutions were adopted, ______ [VOTE TALLY].   
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Applicable Rule Conformance Summary 

Rule Issue Conforms to 
Rule? 

Comments 

C Erosion Control Plan See comment. See rule-specific permit condition C1 related to 
providing name and contact information for 
the individual responsible for erosion control. 

J Stormwater 
Management 

Rate Yes  
Volume See Comment See stipulation #5 related in infiltration testing 

during construction. 
Water Quality See Comment See Rule Specific Permit Condition J1 related 

to providing updated plans 
Low Floor Elev. No See Rule K variance request 
Maintenance See Comment See Rule Specific Permit Condition J2 and J3 

related to maintenance agreement execution 
Chloride 
Management 

See Comment See stipulation #6 related in providing a 
chloride management plan prior to close-out. 

Wetland Protection N/A  

K Variances and Exceptions See comment. See variance request related to low floor 
elevation and timing of stormwater 
management construction. 

L Permit Fee N/A Governmental Entity  

M Financial Assurance N/A Governmental Entity  

 
Background  

The applicant proposes a combination of street reconstruction and rehabilitation for roughly three miles of 
roadways in the Chan View neighborhood located the northern portion of the Rice Marsh Lake watershed 
and southwestern portion of the Lotus Lake watershed. The project site is bounded by Santa Fe Trail to the 
north, Chan View to the south, 
Laredo Drive to the east (no 
work on Laredo Drive as part of 
this project), and Great Plains 
Boulevard to the west as shown 
in the adjacent figure. 
Stormwater management will be 
provided by a regional reuse 
system, four biofiltration basins, 
two rain gardens, and an 
existing manufactured 
treatment device (EcoStorm 3) 
to provide volume control, 
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water quality, and rate control. Under existing and proposed conditions, the existing manufactured 
treatment device (EcoStorm 3) will treat runoff in the northwest corner of the site from Del Rio Drive. The 
water resources within the project site or downgradient of the proposed activities are summarized in Table 
1.  

Table 1 Water resource impacted by project 
Table 1. Water Resources potential impacts by proposed project 

Water Resource Projected resource impacts 

Lotus Lake  Lotus Lake (public water basin 10000600) receives discharge from the site  

Relevant project site information is provided in Table 2.  

Table 2 Relevant Project Information 

 Total Project 
Total Site Area (acres) 8.33 
Existing Site Impervious (acres) 6.23 
Post Construction Site Impervious (acres) 6.41 
New (Increase) in Site Impervious Area (acres) 0.18 
Disturbed impervious surface (acres) 4.56 
Exempt Rehabilitated Impervious Surface and sidewalks (acres) 1.85 
Regulated Impervious Surface (acres) 4.56 
Total Disturbed Area (acres) 7.0 

The following materials were reviewed in support of the permit request: 

1. Permit application dated March 8, 2024 (Notified applicant on March 18, 2024 that submittal was 
incomplete, materials completing the application received April 8, 2024) 

2. Galpin Stormwater Management Report dated March 8, 2024 (revised March 29, 2020) 

3. Downtown Chanhassen Regional Stormwater Framework dated March 2024 (Revised April 2024) 

4. Construction Drawings (188 sheets) dated February 29, 2024  

5. Geotechnical/Pavement Evaluation Report by Bruan Intertec dated January 31, 2024 (attached to 
SWM Report) 

6. Double ring infiltrometer testing results dated January 4, 2024 (attached to SWM Report) 

7. Electronic HydroCAD models for existing and proposed conditions received March 9, 2024 (revised 
March 29, 2024 and April 19, 2024) 

8. Electronic MIDS modeling received March 9, 2024 (revised April 19, 2024) 

9. Residential Rain Garden locations and Representative MIDS modeling received April 19, 2024 

10. Electronic SHSAM modeling received April 10, 2024 

11. Variance request dated April 11, 2024 

12. Response to Comments from Kimley Horn dated March 29, 2024 

13. Response to Comments from Kimley Horn dated April 19, 2024 
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Rule Specific Permit Conditions 

Rule C: Erosion Prevention and Sediment Control 

Because the project will involve 7.0 acres of land-disturbing activity, the project must conform to the 
requirements set forth by the RPBCWD Erosion Prevention and Sediment Control rule (Rule C, Subsection 
2.1a). 

The erosion control plans prepared by Kimley Horn includes installation of silt fence, sediment control logs, 
stabilized construction entrances, inspection, staging areas, riprap at flared ends, placement of a minimum 
of 6 inches of topsoil with a minimum 5% organic matter, decompaction of areas compacted during 
construction, and retention of native topsoil onsite to the greatest extent possible. To conform to RPBCWD 
Rule C requirements, the following revisions are needed: 

C1. The Applicant must provide the name, address and phone number of the individual who will remain 
liable to the District for performance under this rule and maintenance of erosion and sediment-
control measures from the time the permitted activities commence until vegetative cover is 
established.  

Rule J: Stormwater Management 

Because the project will alter more than 7.0 acres of surface area, conformance with RPBCWD’s 
Stormwater Management Rule (Rule J) is required.  

The project entails construction and reconstruction that altogether amounts to 6.41 acres of linear 
impervious surface entirely within linear corridors and independent of a larger development or 
redevelopment; therefore, stormwater management for this linear project must be provided in accordance 
with the criteria of Subsection 3.2 (Rule J, Subsection 2.4). The 6.41 acres of impervious surface includes 1.5 
acres of pavement rehabilitation and sidewalks less than 10 feet wide and bordered downgradient by 
pervious surface which are exempt from RPBCWD’s stormwater management rule (Rule J, Subsection 2.2c 
and 2.2d). Therefore, the requirements of Rule J apply to 4.91 acres of proposed new and reconstructed 
impervious surface within the site. 

Stormwater management will be provided by a regional reuse system, four biofiltration basins (two of 
which have elevated driantile to promote infiltration), two rain gardens, and an existing manufactured 
treatment device (EcoStorm 3) to provide volume control, water quality, and rate control. 

Rate Control 

In order to meet the rate control criteria listed in Subsection 3.1.a, the 2-, 10-, and 100-year post 
development peak runoff rates must be equal to or less than the existing discharge rates at all locations 
where stormwater leaves the site.  

The applicant used HydroCAD to simulate runoff rates for pre- and post-development conditions for the 2-, 
10-, and 100-year frequency storm events using a nested rainfall distribution, and a 100-year frequency, 10-
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day snowmelt event. The existing and proposed 2-, 10-, and 100-year frequency discharges from the site 
are summarized in Table 3.  Except for the slight increased discharge leaving the site at RM 3-6 Laredo, the 
proposed project is in conformance with RPBCWD Rule J, Subsection 3.1.a. Because the proposed discharge 
increase leaving the site at RM 3-6 Laredo is less than 0.05 cubic feet per second (cfs) which is within the 
accuracy of the modeling, the RPBCWD engineer finds the proposed project conforms with RPBCWD Rule J, 
Subsection 3.1.a.  

Table 3.Rate control summary: 

Modeled Discharge 
Location1 

2-Year Discharge 
(cfs) 

10-Year Discharge 
(cfs) 

100-Year Discharge 
(cfs) 

10-Day Snowmelt 
(cfs) 

Ex Prop Ex Prop Ex Prop Ex Prop 

RM 3-6P 18.5 17.8 29.9 28.1 56.0 54.6 3.0 3.0 

RM 3-6 Laredo 0.3 0.3 0.44 0.48 0.82 0.86 <0.1 <0.1 

LL 6-2 GP 4.0 3.0 6.7 6.3 12.8 12.4 0.6 0.6 

LL 6-2 76th 1.2 1.2 1.9 1.9 3.6 3.6 0.2 0.2 

LL 1-25 SF 3.3 1.7 5.4 3.6 10.4 7.9 0.5 0.2 

LL 1-25 77th 2.0 2.0 3.4 3.4 6.5 6.5 0.3 0.3 
1 LL indicates discharges toward Lotus Lake and RM indicates discharges to a regional wet detention pond to be used for rainwater harvest. 
Stormwater leaving the regional wet detention pond is conveyed  to Rice Marsh Lake. 

Volume Abstraction 

Subsection 3.2c of Rule J requires the abstraction onsite of the larger of 0.55 inches of runoff from the new 
and fully reconstructed linear impervious surfaces or 1.1 inches from the net increase in linear impervious 
area. In this case 0.55 inches of runoff from the new and fully reconstructed impervious surfaces – 9,101 
cubic feet – is the larger volume. An abstraction volume of 9,101 cubic feet is required from the 4.56 acres 
of new and reconstructed linear impervious surface on the site. The applicant is proposing four biofiltration 
basins (two of which have elevated draintile to promote infiltration), and two rain gardens to provide the 
required abstraction volume.  Pretreatment for the biofiltration basins and rain gardens will be provided 
using an engineered settling bay constructed with splash blocks.  

Soil boring information collected by Braun Intertec at 42 locations across the site indicate the soils are 
predominately sandy lean clay under varying depth of lean clay fill. The subsurface investigation 
information summarized in the table below supports a determination that groundwater is at least 3 feet 
below the bottom of the proposed biofiltration stormwater facilities (Rule J, Subsection 3.1.b.2.a).  
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Proposed BMP Nearest 
Subsurface 

Investigation 

Boring is within 
footprint? 

Groundwater 
Elevation 

(feet) 

BMP Bottom 
Elevation 

(feet) 

Separation 
(feet) 

WT-RG-1 P-3 Yes Redoximorphic 
conditions observed at 

el. 984.3 ft 

987.5 3.2 

GP- RG-1 B-4 No - In Street 
Adjacent to 

BMP 

No groundwater 
observed at boring 

bottom  
(approx. el 977 ft) 

987 10 

GP- RG-2 B-4 No - In Street 
Adjacent to 

BMP 

No groundwater 
observed at boring 

bottom  
(approx. el 977 ft) 

984.5 7.5 

SF- RG-1 P-5 No - In Street 
Adjacent to 

BMP 

Redoximorphic 
conditions observed at 

el. 975 ft 

978.4 3.4 

Braun Intertec performed 5 double ring infiltrometer tests at the site in January 2024. The testing revealed 
infiltration rates of 0.0-1.43 in/hr at the proposed biofiltration basins. Four of the five tests yielded no 
infiltration but were collected when ground temperatures were below freezing. The fifth test displayed 
atypical results of increasing infiltration over time and was also collect with ground temperatures at 
freezing. While these results suggest the infiltration capacity of the underlying soils on this site is limited 
and are suspect due to the temperature conditions during testing, the close proximity of existing homes 
with low floor below the proposed basin bottoms present additional restrictions for infiltrating stormwater 
at WT-RG-1 and SF-RG-1.   

The engineer concurs that the clay soils have limited infiltration capacity, there are areas of seasonally high 
groundwater indicated by redoximorphic soils, and the close proximity of existing homes indicate the site is 
restricted and stormwater runoff volume can be managed in accordance with subsection 3.3 of Rule J. For 
restricted sites, subsection 3.3 of Rule J requires rate control in accordance with subsection 3.1.a and that 
abstraction and water quality protection be provided in accordance with the following sequence:  

(a) Abstraction of 0.55 inches of runoff from site impervious surface determined in accordance with 
paragraphs 2.3, 3.1 or 3.2, as applicable, and treatment of all runoff to the standard in paragraph 
3.1c; or 

(b) Abstraction of runoff onsite to the maximum extent practicable and treatment of all runoff to the 
standard in paragraph 3.1c; or  

(c) Off-site abstraction and treatment in the watershed to the standards in paragraph 3.1b and 3.1c.  

Because the project area is primarily clay soils with limited to no infiltration capacity, there are areas of 
seasonally high groundwater indicated by redoximorphic soils, and the close proximity of existing homes 
with low floors lower than the indicated seasonally high ground water, the engineer concurs the standard 
in Subsection 3.3a of Rule J cannot practicably be achieved from runoff from regulated impervious and the 
Applicant is providing abstraction of 399 cubic feet of runoff from the regulated impervious surface, which 
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the engineer finds to be the maximum extent practicable (see Table 4) and the proposed activity conforms 
to Rule J, Subsection 3.3b.  

Table 4. Volume abstraction summary 

Subwatershed Required 
Abstraction Depth 

(inches) 

Required 
Abstraction Volume 

(cubic feet) 

Provided 
Abstraction Depth 

 (cubic feet) 

Provided 
Abstraction Volume  

(cubic feet) 

Lotus Lake 0.55 1,796 0.11 373 

Rice Marsh Lake 0.55 7,305 <0.01 36 

Because of the biofiltration BMP locations within the boulevard and the cold temperatures during the 
infiltration testing, the applicant was unable to excavate to the required depths to conduct infiltration tests 
at the BMP bottoms prior to construction. The engineer concurs with the applicant’s design infiltration 
rates of 0.06 inches per hour based on the guidelines provided in the Mn Stormwater Manual. Based on the 
design infiltration rate, the engineer concurs that the proposed infiltration systems will draw down within 
48 hours (Rule J, subsection 3.1b.3). Per Rule J, Subsection 3.1.b.2.c measured infiltration capacity of the 
soils at the bottom of the infiltration systems must be provided. The applicant must submit documentation 
verifying the infiltration capacity of the soils and that the volume control capacity is calculated using the 
measured infiltration rate at biofiltration basin GP- RG-1 and GP- RG-2. If infiltration capacity is less than 
0.06 inches per hour,  or there is inadequate separation to groundwater, design modifications to achieve 
compliance with RPBCWD requirements will need to be submitted (in the form of an application for a 
permit modification or new permit). 

Water Quality Management 

Subsection 3.1.c of Rule J (made applicable by 3.2c) requires the Applicant to provide for at least 60 percent 
annual removal efficiency for total phosphorus (TP), and at least 90 percent annual removal efficiency for 
total suspended solids (TSS) onsite or within the same subwatershed as the land-disturbing activities, as 
well as no net increase in pollutant loading from existing conditions. The Applicant is proposing the 
following stormwater management facilities to treat runoff from the site:  

1. Lotus Lake Subwatershed 
a. Biofiltration Basin GP-1 
b. Biofiltration Basin GP-2 
c. Biofiltration Basin SF-1 
d. Two Rain Gardens 
e. Existing manufactured treatment device (EcoStorm 3) 

2. Rice Marsh Lake Subwatershed 
a. Biofiltration Basin WT-1 
b. Regional Reuse System within the same subwatershed 
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Because the city proposes to use an off-site regional reuse system to provide water quality within the same 
subwatershed for the portion of the project site within the Rice Marsh Lake subwatershed, the applicant 
provided the Downtown Chanhassen Regional Stormwater Framework report to support the analysis. (This 
is the same analysis framework discussed at the Board of Managers January 25, 2024 workshop.) 
Downtown Chanhassen Regional Stormwater Framework outlines the city’s use of a regional reuse system 
to provide abstraction beyond that required for compliance with subsection 3.3b discussed above and 
water quality treatment for the Chan View Street Reconstruction (RPBCWD Permit 2024-013), Chanhassen 
Civic Campus reconstruction (RPBCWD Permit 2024-023, currently under review) and Market Boulevard 
improvements (future application, expected 2025). The following image shows the areas associated with 
the above referenced permits are tributary area to the proposed regional reuse system.  

 

 

To qualify for approval, a stormwater-management plan must provide for compliance with RPBCWD 
stormwater-management criteria in conjunction with implementation of the permitted work. Here, the city 
plans to construct the reuse system with the Market Boulevard improvements project anticipated for 2025, 

Chan View Neighborhood 
Permit 2024-013 

Existing Pond Used for 
Regional Reuse System 

Market Boulevard Recon 
Future Permit 

Chanhassen Civic Campus 
Permit 2024-023 

Approximate Irrigation Area 
for SW Reuse 
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while the proposed road redevelopment proceeds in 2024 with some site restoration in 2025. The regional 
reuse system will likely not be implemented prior to completion of the work that is the subject of permit 
application 2024-013, which represents a shortfall from compliance with all relevant criteria, The applicant 
is requesting a variance to allow delayed compliance with the RPBCWD stormwater requirements. (Because 
the regional reuse system is intended to support stormwater compliance with select parcels and right of 
way projects rather than all parcels within the study region, the regional stormwater management 
approach in Rule J, subsection 4 is not applicable.) 

The applicant provided proof of concept drawings demonstrating that the stormwater for reuse from the 
roads proposed to be reconstructed under the project would be collected in the existing stormwater pond 
located in the NW quadrant of Highway 5 and Market Boulevard.  The reuse water would be pumped under 
Market Boulevard right of way to irrigate the existing ballfields located north of Chanhassen City Hall, the 
planned Chanhassen Civic Campus, and potentially the boulevards along Market Boulevard (see below 
image showing irrigation areas).  
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The applicant submitted 18 Modified Philip & Dunne(MPD) infiltration test result collected within the 
proposed irrigation areas to support the determination of the selected irrigation rate. The testing results 
indicate the infiltration rates of the surface soils range between 0.006 inches per hour to 16.1 inches per 
hour with an average rate of 1.71 inches per hour, which is indicative of a sandy soil. Seven of the 18 tests 
yielded no viable results using the MPD methodology and were excluded from the average. Reviewing the 
data collected at these 7 locations indicate the water level in the MPD unit typically dropped less than 0.24-
2.96 cm over a roughly 3 hour duration, suggesting a lower infiltration rate.  The engineer concurs with the 
applicant use of the MIDS model to estimate the pollutant reduction by irrigating the areas shown on the 
above image. Table 5 summarizes how the irrigation rate influences the pollutant reduction provided by the 
proposed reuse system.  
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Table 5. Influence of Irrigation Rate on Pollutant Reduction 

Irrigation (inches) Abstraction Volume 
(cubic feet) 

TSS 
(lbs/yr) 

TP 
(pbs/yr) 

1.0 19,809 1,571 8.6 

1.65 33,595 2,784 15.3 

2.0 40,992 3,230 17.8 
1Abstraction volume maximized based on irrigating 8.5 acres with an equivalent of 0.37 inches three times per week. 
2 95% of the MIDS estimated reduction to allow for a factor of safety. 

The applicant intends to reuse as much water as the conditions will allow while maintaining the areas in 
useable condition and requested approval of a 1.65 inch per week irrigation rate based on surface 
infiltration testing in the irrigation areas. The MIDS model estimates abstraction volume based on the 
amount of water that is used for irrigation over a three-day period (timeframe is the typical time between 
rainfall event in Minneapolis). Rather than irrigating 0.22 inches three times per week has suggested by the 
MIDS calculator, the applicant will need to irrigate an equivalent of 0.37 inches three times per week to 
maximize the abstraction volume provided by the system. Because of the infiltration testing conducted in 
the irrigation area, the engineer concurs with the use of a 1.65 inch per week irrigation rate to produce an 
available abstraction volume of 33,595 cubic feet and provide 15.3 pounds per year of total phosphorus 
reduction and 2,784 pounds per year of total suspended solids reduction. Because the required pollutant 
reductions for the regulated loads in the Rice Marsh Lake subwatershed (see Table 6) are less than the total 
produced by the reuse system, there may be excess pollutant reduction available for the applicant to use to 
demonstrate compliance for other permit applications(depending on actual irrigation rates achieved). If the 
monitored irrigation rates are less than 1.65 inches per week, design modifications to demonstrate 
compliance with RPBCWD requirements will need to be submitted to RPBCWD for review and approval in 
the form of a permit modification. Application of any extra pollutant reduction or volume abstraction used 
on other permits by this application will be analyzed under a separate permit application.  Approval of 
permit 2024-013 by the Board of Managers does not constitute future approval of other permits.  

MIDS water quality models and a SHSAM models were developed to estimate the TP and TSS loading from 
the watersheds and the removal capacity of the proposed BMPs. The results of this modeling are 
summarized in Table 6 and Table 7 below.  The results show the proposed project will remove sufficient TSS 
and TP to achieve an overall pollutant reduction in accordance with the required annual removals (Rule J, 
Subsection 3.2c).  
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Table 6. Annual TSS and TP removal summary: 

Subwatershed Pollutant of Interest Regulated Site 
Loading (lbs/yr) 

Required Load 
Removal (lbs/yr)1 

Provided Load 
Reduction (lbs/yr) 

Lotus Lake 
Total Suspended Solids (TSS) 351 316 (90%) 324 (92.3%) 
Total Phosphorus (TP) 1.93 1.16 (60%) 1.2 (62.2%) 

Rice Marsh Lake2 
Total Suspended Solids (TSS) 1,340 1,206 (90%) 1,206 (90%) 
Total Phosphorus (TP) 7.38 4.43 (60%) 4.43 (60%) 

1Required load reduction is calculated based on the criteria in Rule J, Subsection 3.1c and the new and reconstructed impervious area site loading. 
2Pollutant removals reflect the proposed BMPs only and exclude the treatment provided by the existing regional pond used to collect runoff for 
reuse. 

Table 7. Summary of net change in TSS and TP leaving the site 

Subwatershed Pollutant of Interest Existing 
Loading (lbs/yr) 

Proposed Load 
after Treatment 

(lbs/yr) 

Change 
(lbs/yr) 

Lotus Lake 
Total Suspended Solids (TSS) 349 27 -322 

Total Phosphorus (TP) 1.92 0.73 -1.19 
Rice Marsh 

Lake1 
Total Suspended Solids (TSS) 1,328 134 -1,194 

Total Phosphorus (TP) 7.31 2.95 -4.36 
1Pollutant removals reflect the proposed BMPs only and exclude the treatment provided by the existing regional pond and the enhanced removals 
that could occur by increased detention resulting from water withdrawals from the pond for irrigation purposes. 

Because the final layout and configuration of two proposed rain gardens used to comply with RPBCWD 
criteria in the Lotus Lake watershed are being coordinated with the adjacent land owners through the city’s 
rain garden initiative program, the applicant will need to provide final details during construction 
confirming the design is consistent with RPBCWD approvals (i.e, pollutant reductions and low floor 
separation). Because the proposed stormwater reuse system requires consistent use at a specified rate to 
meet District water quality requirements via abstractions, performance monitoring for the site will be 
required to ensure that the project provides the proposed volume abstraction. While the models were 
updated to reflect design revisions during the review process, to conform to RPBCWD Rule J requirements, 
the following revisions are needed: 

J1. The applicant must provide updated drawings to ensure the proposed stormwater facilities are 
constructed in a manner consistent with the submitted modeling. 

J2. The maintenance and operations agreement must also include a stormwater reuse monitoring and 
reporting plan that includes protection of the greenspace to be irrigated and metering of the 
volume of reuse, as well as maintenance specifics provided by the manufacturer(s) or installer(s) for 
the proprietary system.  

Low floor Elevation 

No structure may be constructed or reconstructed such that its lowest floor elevation is less than 2 feet 
above the 100-year event flood elevation according to Rule J, Subsection 3.6. In addition, a stormwater-
management facility must be constructed at an elevation that ensures that no adjacent habitable building 
will be brought into noncompliance with a standard in this subsection 3.6. Because the project does not 
propose to construct or reconstruct structures that have low-floor elevations, subsection 3.6a does not 
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impose requirement on the project.  However, the project will construct stormwater management facilities 
in proximity to existing habitable structures. The low floor elevations of the proposed houses and the 100-
year high water elevation of the biofiltration basins are summarized in  

Table 8. Because the low floor elevations of the existing structures are below the 100-year high water 
elevation of the adjacent stormwater facility, an alternative low floor analysis was conducted as outlined in 
Rule J, Appendix J.1 – Low-Floor Elevation Assessment. The results of the low floor analysis using Appendix 
J1 Plot 2: Minimum Depth to Water Table for No Further Evaluation is summarized in  

Table 8. The results demonstrate the provided separation is greater than the minimum required, thus 
meeting the habitable structure requirements in Rule J, Subsection 3.6 except for the structures at 502 76th 
street and 7554 Great Plains Blvd, which the applicant is requesting a variance from the low floor criteria. 
(see Rule K analysis below) 

Table 8. Low Floor Evaluation of Existing Structures 

Structure 
Address 

Stormwater 
Facility 

100-year 
Event 
Flood 

Elevation 
of 

Feature 
(feet) 

Lowest 
Floor 

Elevation 
of 

Building  
(feet) 

Freeboard 
Provided  

(feet) 

Distance 
from 

Building 
to Adj. 
Facility 

(ft) 

Seasonal 
Water 
Table 

Elevation 
(ft) 

Minimum 
Allowable 
Depth to 

Water 
Table (ft) 

Provided 
Depth 

from Low 
Floor 

Elevation 
to Water 
Table (ft) 

502 76th St. WT-RG-1 990.58 984.2 -6.38 15 984 6 0.2 
400 76th St. GP-RG-1 990.71 986 -4.71 70 977 2 9 
7601 Great 
Plains Blvd. 

GP-RG-1 990.71 986.2 -4.51 100 977 1 9.2 

401 Santa Fe Tr. GP-RG-2 988.37 982 -6.37 65 977 2 5 
7561 Great 
Plains Blvd. 

GP-RG-2 988.37 983 -5.37 135 977 0.5 6 

7554 Great 
Plains Blvd. 

SF-RG-1 982.44 975.6 -6.84 80 975 1.6 0.6 

400 Santa Fe Tr. SF-RG-1 982.44 979.5 -2.94 135 975 0.5 4.5 
Maintenance 

Subsection 3.7 of Rule J requires the submission of maintenance plan. All stormwater management 
structures and facilities must be designed for maintenance access and properly maintained in perpetuity to 
assure that they continue to function as designed.  

J3. Because the applicant proposes reliance on irrigating greenspace on ISD 112 property, as part of 
the maintenance and operating agreement the applicant must provide information demonstrating 
the necessary property rights to use the greenspace into perpetuity for irrigation. 

J4. Permit applicant must provide a draft maintenance, inspection, and operating plan for review and 
approval by RPBCWD. As a public entity, the city of Chanhassen may comply with this requirement 
by entering into a maintenance agreement with the RPBCWD. The agreement must also include a 
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stormwater reuse monitoring and reporting plan that includes protection of the greenspace to be 
irrigated and metering of the volume of reuse.  

Chloride Management 

Subsection 3.8 of Rule J requires the submission of chloride management plan that designates the 
individual authorized to implement the chloride management plan and the MPCA-certified salt applicator 
engaged in implementing the plan. To close out the permit, Permit applicant must provide a chloride 
management plan that designates the individual authorized to implement the chloride management plan. 

Wetland Protection 

Because the proposed activities discharge to Lotus Lake and a downstream stormwater pond, Rule J, 
subsection 3.10 does not impose requirements on the project.  

Rule K: Variances and Exceptions 

The applicant requested the following two variances from the Rule J. 

• Subsection 3.6b for the placement of a stormwater management facility.  

• Allowing the stormwater management compliance to be deferred until the Market Boulevard 
project occurs in 2025, likely after the close-out of this permit 2024-013. 

The attached variance request letter submitted on behalf of the applicant cites several facts related to the 
development in support of the request. Rule K requires the Board of Managers to find that because of 
unique conditions inherent to the subject property the application of rule provisions will impose a practical 
difficulty on the Applicant. Assessment of practical difficulty is conducted against the following criteria: 

1. how substantial the variation is from the rule provision; 
2. the effect of the variance on government services;  
3. whether the variance will substantially change the character of or cause material adverse effect to 

water resources, flood levels, drainage or the general welfare in the District, or be a substantial 
detriment to neighboring properties;  

4. whether the practical difficulty can be alleviated by a technically and economically feasible method 
other than a variance. Economic hardship alone may not serve as grounds for issuing a variance if 
any reasonable use of the property exists under the terms of the District rules;  

5. how the practical difficulty occurred, including whether the landowner, the landowner's agent or 
representative, or a contractor, created the need for the variance; and  

6. in light of all of the above factors, whether allowing the variance will serve the interests of justice.   

It is the applicant’s obligation to address these criteria to support a variance request (see attached variance 
memo). Following is the RPBCWD engineer’s assessment of information received relevant to the applicant’s 
variance requests. 

Variance Request #1 

The applicant requested a variance  from the requirements of subsection 3.6b of the stormwater 
management rule (Rule J) which states stormwater-management facility must be constructed at an 
elevation that ensures that no adjacent habitable building will be brought into noncompliance with the low 
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floor elevation criteria. For purposes of the Board of Managers’ consideration, the following factors were 
analyzed based on Rule K. 

• The applicant is proposing to construct two biofiltration basins (WT-RG-1 and SF-RG-1) on city 
property or within right of way to provide rate control at the site boundaries and water quality 
treatment of runoff prior to discharging downstream. The proposed location of these two basins 
results in the low floor of the structures at 502 76th St. and 7554 Great Plains Blvd. to be in 
noncompliance with subsection 3.6b, the freeboard criteria, as summarized below.  

Structure 
Address 

Stormwater 
Facility 

100-year 
Event 
Flood 

Elevation 
of 

Feature 
(feet) 

Lowest 
Floor 

Elevation 
of 

Building  
(feet) 

Freeboard 
Provided  

(feet) 

Distance 
from 

Building 
to Adj. 
Facility 

(ft) 

Seasonal 
Water 
Table 

Elevation1 
(ft) 

Minimum 
Allowable 
Depth to 

Water 
Table (ft) 

Provided 
Depth from 
Low Floor 

Elevation to 
Water Table 

(ft) 

502 76th St. WT-RG-1 990.58 984.2 -6.38 15 984 6 0.2 
7554 Great 
Plains Blvd. 

SF-RG-1 982.44 975.6 -6.84 80 975 1.6 0.6 

1 Groundwater was not observed in the borings so the evidence of redoximorphic soils conditions was used to determine the seasonal high 
groundwater elevation. 

• With regard to variance criteria 2 and 3 – Because the proposed project will reduce the site 
discharge and pollutant loading leaving the site relative to existing conditions, as discussed in the 
Rule J analysis, the proposed project is not reasonably likely to cause off-site adverse impacts to 
governmental services.  Because the existing low floor elevations of the adjacent structures are 
only slightly above the seasonal high groundwater level, infiltration of stormwater in these 
stormwater facilities has the potential to be detrimental to the neighboring properties unless the 
proposed mitigation measure of sealing the bottom of the basins is implemented.  

• Technical measures incorporated into the project plan to alleviate the practical difficulty (variance 
criterion 4) include the incorporation of underdrains below the biofiltration basins and the a clay 
liner to prevent runoff from infiltrating, thus minimizing the potential impacts to the adjacent 
structures.  The 100-year flood elevation for both basins is contained on city property or within the 
right of way. The applicant dismissed relocating the stormwater facilities because of the need to 
provide rate control and water quality treatment for the project.  The applicant also dismissed 
converting the biofiltration basins to self-contained, manufactured treatment devices due to the 
time for redesign and change order implications.  

• With regard to variance criterion 5, the applicant has created the circumstances leading to the 
variances. 

The engineer makes no determination as to whether there is an adequate technical basis for the managers 
to rely on to grant the requested variance. If the variance request is granted, the managers may wish to 
discuss a further condition with legal counsel: 

K1.  The applicant must provide written indemnification of the RPBCWD, signed by a representative 
with authority to bind the city, from all claims and causes of action arising from the proposed 
noncompliance with the RPBCWD low-floor criteria. 
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Variance Request #2 

The applicant requested a variance to allow the construction of the regional reuse system as part of the 
Market Boulevard reconstruction project planned to occur in 2025 because design of the roadway 
reconstruction project is not started. For purposes of the Board of Managers’ consideration, the following 
factors were analyzed based on Rule K. 

• Related to variance criteria #1 – The majority of the construction activities associated with permit 
2024-013, if approved by the RPBCWD managers, will occur in 2024 – with some final site 
restoration activities and permit close-out in early to mid-2025. The city is planning to reconstruct 
Market Boulevard in 2025 and would install necessary infrastructure for the regional reuse system 
along Market Boulevard while the roadway is being reconstructed. The reuse system would likely 
be operation in late 2025 or early 2026. This results in roughly a 12-18 month delay between the 
completion of permit 2024-013 and the startup of the irrigation system.  

• With regard to variance criteria 2 and 3 – Because the runoff from the site is conveyed in existing 
storm sewer to the existing stormwater treatment pond in the NW quadrant of Highway 5 and 
Market Boulevard and the applicant is providing rate control at the site boundary, the project is not 
likely cause adverse impacts to flood levels or downstream resources in the 12-18 month period 
before the reuse system is put online.  

• Technical measures incorporated into the project plan to alleviate the practical difficulty (variance 
criterion 4) include relying on the treatment capacity of the existing stormwater pond in the NW 
quadrant of Highway 5 and Market Boulevard and downstream treatment train to provide water 
quality treatment before runoff enters Rice Marsh Lake. (These systems do not achieve compliance 
with applicable RPBCWD standards.)  

• With regard to variance criterion 5, the applicant has created the circumstances leading to the 
variances by pursuing a regional reuse system to maximize the amount of runoff abstracted. 

The RPBCWD engineer recommends granting the variance request based on the above analysis.  

Applicable General Requirements: 

1. The RPBCWD Administrator and Engineer shall be notified at least three days prior to 
commencement of work. 

2. Construction must be consistent with the plans, specifications, and models that were submitted by 
the applicant that were the basis of permit approval. The date(s) of the approved plans, 
specifications, and modeling are listed on the permit. The grant of the permit does not in any way 
relieve the permittee, its engineer, or other professional consultants of responsibility for the 
permitted work. 

3. The grant of the permit does not relieve the permittee of any responsibility to obtain approval of 
any other regulatory body with authority. 
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4. The issuance of this permit does not convey any rights to either real or personal property, or any 
exclusive privileges, nor does it authorize any injury to private property or any invasion of personal 
rights, nor any infringement of federal, state, or local laws or regulations. 

5. In all cases where the doing by the permittee of anything authorized by this permit involves the 
taking, using or damaging of any property, rights or interests of any other person or persons, or of 
any publicly owned lands or improvements or interests, the permittee, before proceeding 
therewith, must acquire all necessary property rights and interest.  

6. RPBCWD’s determination to issue this permit was made in reliance on the information provided by 
the applicant. Any substantive change in the work affecting the nature and extent of applicability of 
RPBCWD regulatory requirements or substantive changes in the methods or means of compliance 
with RPBCWD regulatory requirements must be the subject of an application for a permit 
modification to the RPBCWD. 

7. If the conditions herein are met and the permit is issued by RPBCWD, the applicant, by accepting 
the permit, grants access to the site of the work at all reasonable times during and after 
construction to authorized representatives of the RPBCWD for inspection of the work. 

Findings 

1. The proposed project includes the information necessary, plan sheets and erosion control plan for 
review.  

2. The Applicant has requested a variance from compliance with the Rule J criteria related to the 
location of the proposed biofiltration basins WT-RG-1 and SF-RG-1 relative to the low floor 
elevation of existing structures.  

3. The Applicant has requested a variance to allow the construction of the regional reuse system as 
part of the Market Boulevard reconstruction project planned to occur in 2025 rather than building 
the system as part of permit 2024-013. 

4. If the variances from Rule J are approved, the proposed project will conform to Rules C and J if the 
Rule Specific Permit Conditions listed above are met.   

Recommendation: 

If the managers grant the variance (with such conditions as the managers may impose), the engineer 
recommends approval of the permit for a 2-year term, contingent upon: 

1. The applicant providing the name and contact information of the general contractor responsible for 
the site. 

2. The applicant must provide updated drawings to ensure the proposed stormwater facilities are 
constructed in a manner consistent with the submitted modeling, including but not limited to the 
proposed clay liner at biofiltraton basins WT-RG-1 and SF-RG-1. 

3. Demonstration of the necessary property rights to irrigate the greenspace on ISD 112 property. 
4. Stormwater management facilities maintenance and operating requirements must be documented 

in an agreement with RPBCWD.  A draft of the agreement and associated exhibits must be provided 
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for RPBCWD review and approval prior to execution. The agreement must also include a 
stormwater reuse monitoring and reporting plan that includes protection of the greenspace to be 
irrigated and metering of the volume of reuse, as well as maintenance specifics provided by the 
manufacturer(s) or installer(s) for the proprietary system.   

By accepting the permit, when issued, the applicant agrees to the following stipulations: 

1. Continued compliance with General Requirements. 
2. Per Rule C, Subsection 3.3 the permit holder will be responsible for the inspection, maintenance 

and effectiveness of all erosion prevention and sediment control facilities, features and techniques. 
The permittee must inspect all erosion prevention and sediment control facilities and soil 
stabilization measures to ensure integrity and effectiveness until final site stabilization.  

3. Per Rule J Subsection 5.6, upon completion of the site work, the permittee must submit as-built 
drawings demonstrating that at the time of final stabilization the stormwater management facilities 
conform to design specifications and functions as intended and approved by the District. As-
built/record drawings must be signed by a professional engineer licensed in Minnesota and include, 
but not limited to: 

a) the surveyed bottom elevations, water levels, and general topography of all facilities;  
b) the size, type, and surveyed invert elevations of all stormwater facility inlets and outlets;  
c) the surveyed elevations of all emergency overflows including stormwater facility, street, 

and other;  
d) other important features to show that the project was constructed as approved by the 

Managers and protects the public health, welfare, and safety.  
4. Providing the following additional close-out materials: 

a) Documentation that constructed stormwater facilities perform as designed. This may 
include infiltration testing, flood testing, or other with prior approval from RPBCWD 

b) Documentation that disturbed pervious areas remaining pervious have been decompacted 
per Rule C Subsection 3.2c criteria 

5. Per Rule J, Subsection 3.1.b.ii measured infiltration capacity of the soils at the bottom of the 
biofiltration BMPs must be provided. The applicant must submit documentation verifying the 
infiltration capacity of the soils and that the volume control capacity is calculated using the 
measured infiltration rate. In addition, subsurface soil investigation is needed to verify adequate 
separation to groundwater (Rule J subsection 3.1.b.2). If infiltration capacity is less than needed to 
conform with the volume abstraction requirement in subsection 3.3b or there is inadequate 
separation to groundwater, design modifications to achieve compliance with RPBCWD 
requirements will need to be submitted (in the form of an application for a permit modification or 
new permit). 

6. To close out the permit, the permit applicant must provide a chloride management plan that 
designates the individual authorized to implement the chloride management plan and the MPCA-
certified salt applicator engaged in implementing the plan at the site. 

7. Because the final layout and configuration of two proposed rain gardens used to comply with 
RPBCWD criteria in the Lotus Lake watershed are being coordinated with the adjacent land owners 
through the city’s rain garden initiative program, the applicant will need to provide final details 
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during construction confirming the design is consistent with RPBCWD approvals (i.e, pollutant 
reductions and low floor separation). 
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MEMORANDUM 

To: 
 

Scott Sobiech, PE, Barr Engineering 

From: Adam Tjaden, PE 

 Kimley-Horn and Associates, Inc. 

Date: 4/11/2024 

Subject: Chanhassen 24-01 – RPBCWD Rule Variance Request 

 
Kimley-Horn and Associates, Inc. has prepared this memorandum to document the justification for 
requesting variances to RPBCWD rules. Variances are requested for two items within RPBCWD Rule 
J as described further in the following sections.   
 
Rule J – Stormwater Management 
 
3.1.a. Rate. Limit peak runoff flow rates to that from existing conditions for the two‐, 10‐ and 100‐year 
frequency storm events using a nested 24‐hour rainfall distribution, and a 100‐year frequency, 10‐day 
snowmelt event, for all points where stormwater discharge leaves the site. 
 
Variance Request: Allow the peak discharge rate for the snowmelt condition to increase for 
the proposed condition at the rate comparison location LL 6-2 GP.  
 
As a result of siting water quality BMPs to satisfy project water quality requirements of Rule J; 
drainage patterns along Great Plains Boulevard and 76th Street were changed from existing condition 
to route additional area into the proposed BMPs GP-RG-1 and GP-RG-2. The shift in drainage 
patterns was necessitated by addition of curb and gutter, roadway sag point along 76th Street west of 
Great Plains Boulevard, and proposed BMP locations which were highly limited due to lack of right of 
way within the residential Chan View neighborhood. The proposed BMPs provide a significant 
amount of the required water quality for portion of the project in the Lotus Lake subwatershed. The 
discharge rate decreases an equal amount at the rate comparison point LL 1-25 SF, and both 
discharge points ultimately drain to Lotus Lake. Given the water quality provided by the proposed 
BMPs, and no change in rate to the ultimate resource Lotus Lake, this change in discharge rates will 
not substantially change the character or cause adverse effect to the resource, flood level, or be a 
substantial detriment to neighboring properties.  
 
Variance Request: Allow the peak discharge rate for the 2-, 10-, and 100-year events to 
increase for the proposed condition at the rate comparison location RM 3-6 LAREDO.  
 
As a result of a new sidewalk on the north side of Chan View there is a small amount (approximately 
900 square feet) of additional impervious area to the drainage area RM 3-6 B from existing to 
proposed condition. The drainage area encompasses the north side of Chan View extending 150 feet 
east of Laredo Drive. The increase in rates is less than one tenth CFS for the 2-, 10-, and 100-year 
events. This drainage area ultimately routes to the existing detention pond RM_5 which provides 
additional rate control for the subwatershed but was not analyzed as part of this project as the total 

SAS
Text Box
Applicant made design revisons so the vraiance request from rate control is no longer needed
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contributing area to RM_5 encompasses a significantly larger drainage network than the project. 
Given the additional rate control provided by RM_5, the change in discharge rates will not 
substantially change the character or cause adverse effect to the resource, flood level, or be a 
substantial detriment to neighboring properties. 
 
3.6b Low-floor Elevation. A stormwater-management facility must be: 

i. constructed at an elevation that ensures that no adjacent habitable building will be brought 
into noncompliance with a standard in this subsection 3.6. 
ii. Alternatively, a stormwater-management facility may be constructed at a location and 
elevation set according to Appendix J1 – “Low Floor Elevation Assessment,” which is 
incorporated into and made a part of these rules. If Appendix J1 is used, the lowest opening 
where surface water can enter the structure must be a minimum of two feet above the 100-
year high water elevation or one foot above the emergency overflow. 

 
Variance Request: Allow the horizontal separation distance and estimated depth to water table 
of BMP WT-RG-1 to 502 76th Street, and BMP SF-RG-1 to 7554 Great Plains Boulevard.  
 
According to Appendix J.1, plot 2, BMPs WT-RG-1 and SF-RG-1 do not meet the minimum 
permissible depth to water table based on the horizontal separation distance from the BMP to the 
adjacent structure. However, the BMPs are designed for filtration with a drain tile outlet raised 3 
inches above native soils to provide some amount of volume reduction and additional water quality 
benefit. The tile outlet significantly reduces the infiltration volume influencing groundwater mounding. 
No groundwater was observed during the soil boring investigations, the estimated groundwater 
elevation used in this analysis was noted only by iron oxide seams. Given the conservative 
assumption of water table elevation and minimal infiltrated volume, a variance for the minimal 
permissible depth to water table is requested as it will not substantially change the character or cause 
adverse effect to the resource, flood level, or be a substantial detriment to neighboring properties.  
 
The following discussion documents the steps taken in reviewing the low floor criteria for each BMP: 
 
Rule J Appendix 1 was followed assuming existing structure basements are adjacent to the proposed 
rain garden BMPs in this residential area. The following sources of information were used: 
1) Soil borings within or adjacent to BMPs were reviewed for observed ground water or potential 

seasonal high ground water.  
2) Low floors were estimated to be 8 feet below existing grade at each structure. Existing grade was 

estimated from LiDAR contours (MnTOPO). 
3) Horizontal distance from the BMP flooded perimeter to the structures were measured from 

proposed grading and topo files (survey and GIS).  
 
Table 2 (clay) in Appendix J1 was used to determine the minimum permissible depth to water table 
(below the low floor elevation). An exception from Rule J.3.6b is requested based on the minimal 
duration of ponding, and minimal depth of infiltration for the following locations: 
1) WT-RG-1: Soil boring P-3 notes sandy lean clay with iron oxide seams from approximately 7-11 

feet below grade. This indicates the potential for seasonally high ground water elevation is 
roughly 984’. The estimated low floor elevation of the adjacent structure to BMP WT-RG-1 (502 
76th Street) is 8 feet below the existing grade; 984.2’. Appendix J1 indicates the minimum 
permissible depth to water table is just over 6 feet. A variance from Rule J.3.6b is requested 
based on the minimal duration of ponding, and minimal depth of infiltration.  

2) SF-RG-1: Soil boring P-5 notes sandy lean clay with iron oxide seams approximately 4.5-11 feet 
below grade. This indicates the potential for seasonally high ground water elevation is roughly 
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975’. The estimated low floor elevation of the adjacent structure to BMP SF-RG-4 (7554 Great 
Plains Boulevard) is 8 feet below existing grade; 975.6’. Appendix J1 indicates the minimum 
permissible depth to water table is just under 2 feet. A variance from Rule J.3.6b is requested 
based on the minimal duration of ponding, and minimal depth of infiltration.  

3) Note, for each BMP the lowest adjacent grade of existing ground is at least one foot above the 
emergency overflow of a stormwater-management facility. 

 
A summary table of the depth to water table is provided below. The following notes support the 
request for variance for the locations that do not meet the minimum permissible depth. 
1) Appendix J1 assumes the duration of flooding or high-water level in the pond of 25 days. 

However, the proposed BMPs are expected to draw down within 24 hours (assuming 0.8 
inch/hour for filtration media) based on a maximum ponding depth of 18 to 24 inches, drain tile, 
and filtration media with a high rate of filtration.  

2) The drain tile is raised 3 inches to provide some volume abstraction, and additional pollutant 
removals. Based on assumed infiltration rate of 0.06 in/hour the volume below the tile will be 
infiltrated in less than 48 hours based on 40% voids in the filtration media under the tile.  

 

BMP 
EXISTING 

STRUCTURE 
GRADE (FT) 

ESTIMATED 
LOW  

FLOOR EL. 
(FT) 

SEASONAL 
HIGH 

GROUND 
WATER EL. 

(FT) 

DEPTH 
TO WT 

CALCULATED 
DEPTH TO 
G.W. FROM 

LOW FLOOR 
(FT) 

MINIMUM 
DEPTH 

TO G.W. 
(FT)  

(PLOT 2) 

HORIZONAL 
SEPARATIO

N TO 
STRUCTURE 

(FT) 

STRUCTURE 
ADDRESS 

BORING 
REFERENCE 

BORING NOTE 
EXCE-
PTION 

WT-
RG-1 

992.2 984.2 984 8.2 0.2 6 15 502 76TH ST. P-3 
NO WATER OBSERVED, 
IRON OXIDE 7' BELOW 
GRADE (984'). 

YES 

GP-
RG-1 

994 986 977 17 9 2 70 400 76TH ST. B-4 
NO WATER OBSERVED, 
NO REDOX. 

NO 

994.2 986.2 977 17.2 9.2 1 100 
7601 GREAT 

PLAINS 
BLVD. 

B-4 
NO WATER OBSERVED, 
NO REDOX. 

NO 

GP-
RG-2 

990 982 977 13 5 2 65 
401 SANTA 

FE TR. 
B-4 

NO WATER OBSERVED, 
NO REDOX. 

NO 

991 983 977 14 6 0.5 135 
7561 GREAT 

PLAINS 
BLVD. 

B-4 
NO WATER OBSERVED, 
NO REDOX. 

NO 

SF-RG-
1 

983.6 975.6 975 8.6 0.6 1.6 80 
7554 GREAT 

PLAINS 
BLVD. 

P-5 
NO WATER OBSERVED, 
IRON OXIDE 4.5' BELOW 
GRADE (975') 

YES 

987.5 979.5 975 12.5 4.5 0.5 135 
400 SANTA 

FE TR. 
P-5 

NO WATER OBSERVED, 
IRON OXIDE 4.5' BELOW 
GRADE (975') 

NO 
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1.0 INTRODUCTION 

1.1 Project Overview 

The city of Chanhassen (city) is in Carver County within the Riley Purgatory Bluff Creek Watershed District 

(District). The city’s “Downtown Area” is in the northern portion of the Rice Marsh Lake watershed and is 

bounded by Lake Drive to the south, Highway 101 to the east and Kerber Boulevard to the west. The study 

area is generally bounded by Highway 5 to the south, Kerber Boulevard to the west, Great Plains Boulevard to 

the east and Santa Vera Drive to the north as shown in Figure 1. The project area generally includes the 

portions of downtown Chanhassen that fall within the drainage boundaries contributing to Rice Marsh Lake 

including the City Civic Campus, Chanhassen Elementary school, Market Boulevard, residential areas north 

and many commercial developments. Within the project area, there are multiple planned public construction 

projects and anticipated private redevelopment projects including the following:  

• Local Street Rehabilitation (City Project 24-01, 2024) 

• Chanhassen Civic Campus Redevelopment (2024-2026) 

• Market Boulevard Reconstruction (2025) 

• Other Downtown Redevelopment (TBD) 
 

 
Figure 1. Downtown Regional Project Area (Barr/RPBCWD) 
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The purpose of this analysis and resulting framework is to evaluate the downtown area of Chanhassen for 

stormwater management opportunities and outline a regional stormwater best management practice (BMP) 

system that can be implemented in conjunction with the public projects in the area. Inherent in this regional 

framework is the reality that a regional approach for this area will result in greater overall water quality 

benefits than if each project were to be advanced individually through the permitting project. In addition, 

none of the individual projects would be able to incur the costs of the regional reuse system alone. Having 

multiple projects underway in this area in the same timeframe provides the City with an opportunity to take 

this regional approach in a cost-effective manner. The corresponding framework is intended to provide a 

realistic estimate of the regulatory credits that can be created by regional BMPs, and to establish a regulatory 

credit accounting approach that future projects within the downtown area can draw from.  

1.2 Project Background 

In April 2017, RPBCWD completed a study of the Rice Lake sub watershed, including the downtown area, was 

completed to develop a prioritized list of stormwater BMPs within the highly developed area (Downtown 

Chanhassen BMP Retrofit Assessment Findings Report, 2017). The study showed that opportunities for 

soluble phosphorus stormwater treatment systems within the downtown area are limited by extensive 

imperious surfaces and restrictive soils. However, the study identified a number of opportunities for regional 

scale practices, including the potential to construct a stormwater reuse facility using water from the existing 

regional stormwater pond (RM_5) at the northwest corner of Market Boulevard and Highway 5. 

In 2023, the city began the initial work towards developing a final design for the Market Boulevard 
Reconstruction project. The Market Boulevard project is within the downtown regional area and provides a 
prime opportunity to leverage the reconstruction along the roadway to install the force main needed to 
connect the large stormwater pond along HWY 5 to the irrigation areas in the Civic Campus area. The force 
main is a critical piece of the infrastructure needed for a regional stormwater reuse/treatment BMP system 
to function In addition to Market Boulevard, the city’s Civic Campus redevelopment, and several other areas 
within the regional area are likely to redevelop next few years. This report summarizes the analysis for the 
potential regional stormwater BMPs, along with recommendations, and establishes a regulatory framework 
that will be used alongside the individual project permitting efforts to account for regulatory credits created 
and used for the multiple projects within the downtown area. 

2.0 REGULATORY CONSIDERATIONS 

Several regulatory agencies have jurisdiction over the drainage system, natural resources and potential 

improvements that have been considered through this initial evaluation. A summary of the key issues and 

regulatory criteria is provided in the following sections. 

2.1 City of Chanhassen 

The city currently requires new developments and projects to construct stormwater infrastructure that 

provide rate control and water quality treatment. The design standard for the stormwater quality treatment 

is to remove at least 60 percent of total phosphorus (TP) and 90 percent of the total suspended solids (TSS) 

generated by new and reconstructed impervious area. The city requires water quality modeling or 

computations to be submitted with the applicable permit to support the stated removal efficiency. The city 
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maintains a stormwater pollution prevention program (SWPPP) as required for an owner of a municipally 

separate storm sewer system (MS4). 

2.2 Riley Purgatory Bluff Creek Watershed District 

The RPBCWD or District administers a set of rules covering topics ranging from floodplain management, to 

dredging and sediment removal to stormwater management and several others. For the purposes of this 

summary report and the regional framework, Rule J - Stormwater Management, is the focal point.  

Individual projects using a portion of the regulatory stormwater credits under this regional framework will 

still need to demonstrate compliance with other rule sections applicable to the specific project. The District’s 

current stormwater management rule applies to land disturbing activity involving alteration or removal of 

5,000 square feet land or vegetation and has specific requirements for redevelopment projects and linear 

projects. Both categories of project standards are summarized in the following sections. 

RULE J - REDEVELOPMENT PROJECT CRITERIA 

The District’s current stormwater rule for development sites applies where a project disturbs 50 percent of 

the existing impervious area of the parcel or will increase the impervious by more than 50 percent. The City’s 

Civic Campus improvements and all of the private project sites included in the study area fall within this 

category. Requirements for rate, abstraction and water quality are: 

• Rate Control: Limit site discharge to existing conditions for the 2-, 10-, and 100-year Atlas 14 24-hour 
rainfall events as well as the 100-year, 10-day snowmelt event. For the purposes of the regional 
analysis, the most relevant location to assess rate control is at the crossing of TH 5 as shown in 
Figure 1. 

• Volume (Abstraction): 1.1 inches of runoff from regulated impervious surfaces. An alternative 
management scheme for volume control for sites where infiltration of runoff is either not feasible or 
restricted by site specific conditions which are designated as “restricted sites”. The volume control 
standard is 0.55 inches of runoff from impervious surfaces to be treated on site or the maximum 

extent practicable to be treated on site, or off-site management.  

• Water Quality: Meet volume criteria or provide 90 percent TSS removal and an annual TP removal of 
60 percent and result in no increase in TSS or TP loading as compared to existing conditions. 

 RULE J - LINEAR PROJECT CRITERA 

A linear project creating 10,000 square feet or more of new impervious or 25,000 square feet of fully 

reconstructed impervious surface must meet the stormwater criteria below. The City’s Market Boulevard and 

Local Street reconstruction improvements fall within this category. Requirements for rate, abstraction and 

water quality are: 

• Rate Control: Limit site discharge to existing conditions for the 2-, 10-, and 100-year Atlas 14 24-hour 
rainfall events as well as the 100-year, 10-day snowmelt event. For the purposes of the regional 
analysis, the most relevant location to assess rate control is at the crossing of TH 5 as shown in 
Figure 1. 

• Volume (Abstraction) and Water Quality: 
o Projects creating between 10,000 square feet and 1 acre of new and or fully reconstructed 

impervious surface provide abstraction onsite of 1.1 inches of runoff from the net increase in 
impervious surface area; or 
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o Projects creating more than 1 acre of new and/or fully reconstructed impervious surface, meet 
the 90 percent TSS removal and an annual TP removal of 60 percent for all new and 
reconstructed impervious surface and provide abstraction of the larger of 0.55 inches of runoff 
from the new and fully reconstructed impervious surfaces, or 1.1 inches of runoff from the net 

increase in impervious area. 

RULE J - RESTRICTED SITES 

Where the district concurs that a project demonstrates that the volume abstraction standard as applicable 

cannot practicability be met through a combination of onsite BMPs and relocation of project elements to 

address varying soil conditions and other site constrictions or infiltration is reasonably likely to cause or 

exacerbate migration of underground contaminants, the applicant must provide rate and quality as described 

for site and linear projects and volume in the following priority sequence: 

• Abstraction onsite of 0.55 inches of runoff from the regulated impervious surface 

• Abstraction of runoff onsite to the maximum extent practicable 

• Offsite abstraction and treatment in the same sub watershed as the proposed land disturbing activity 
according to site project criteria 

RULE J - REGIONAL STORMWATER MANAGEMENT 

A project may comply with the applicable project criteria in Section 3.1 of the District Rules for all parcels 

within a catchment area or areas through a regional or sub watershed plan approved by the district that plan 

must meet or exceed the applicable criteria of the project. The regional plan must provide for an annual 

accounting to the District of treatment capacity created and utilized by projects or land disturbing activities 

within the drainage and treatment areas within the plan area.  

Our understanding of this rule section, which has not been used by a project in the District to date, is that it 

was intended to apply to a development or redevelopment area that is a collection of contiguous projects or 

parcels. That is, the regional project is bounded by a common border where all project areas are directly 

connected in terms of the stormwater management system with a linear roadway going through a mixed-use 

development area, for example. The reference to the standards of Section 3.1 supports this approach by 

applying a full 1.1 inches of volume abstraction to the entire project area.  

For this Downtown Chanhassen Regional Framework approach, the project area is effectively the larger 

watershed draining to the regional wet pond, with very distinct and separate projects in parts of the larger 

drainage area. Some of these projects could otherwise be stand-alone linear and some could otherwise be 

stand-alone site redevelopment projects. Therefore, the city is requesting an exception under Rule K to this 

section of the rule to apply the 1.1-inch abstraction volume to the site redevelopment portions of the project 

while applying the 0.55-inch abstraction volume to the linear projects. All of these projects are in areas that 

have a number of constraints and restrictions to achieving abstraction volume due to right-of-way limitations 

and poor soils for infiltration. The outcome, will be a higher level of treatment and water quality benefit than 

if these separate projects were to be planned, designed, and permitted separately outside of a regional 

approach. See the Rule K section below for more details.         

For the stormwater reuse-irrigation system proposed as the primary regional treatment feature for this area, 

the City will work with the District to monitor pumping records over time to assess the actual level of volume 
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treatment (credit) obtained and, if significantly different than the assumptions used as the basis for credits, 

make corresponding adjustments (increases or decreases) to the accounting of credits.  

District approval of a regional plan requires a determination that use of a regional facility in place of onsite 

stormwater management is not reasonably likely to result in adverse impacts to local water resources, and 

that the plan incorporates onsite BMPs where necessary to mitigate impacts and provide local benefits not 

provided by the regional facility. The City understands that this will be the first time RPBCWD undertakes this 

regional plan approach provided in the District Rules and is committed to working closely with the District to 

develop and implement a successful plan.  

RULE J – WETLAND PROTECTION 

District rules Section 3.10 specifies that no activity may alter a site in a manner that alters the bounce in 

water level, duration of inundation, or change the runout elevation for any wetland receiving discharge 

directly from the site beyond limits defined in the rule.  

One wetland area that was discussed with District staff that could be subject to this rule provision is the basin 

in drainage area RM-A4.7, on the south side of TH 5. Discussions with the watershed indicate the basin may 

be considered a wetland mitigation area. A potential change in hydrology to the wetland area could result 

from the use of a portion of the runoff water that enters regional wet pond RM-P4.5 today, that will be used 

for irrigation purposes. Upon further review of the routing of the City and MnDOT drainage systems, the 

basin is not within the flow path of the upstream regional basin that will be used for irrigation. The wetland 

area flows north into the MnDOT TH 5 system before flowing south along Great Plain Boulevard. Therefore, 

no hydrology changes are anticipated for this area as a result of the planned improvements in the downtown 

area. 

RULE K – EXCEPTIONS 

Rule K specifies that the Board of Managers may approve an exception from a provision of the rules requiring 

a particular treatment or management strategy, or setting forth a design specification, if an applicant 

demonstrates that better natural resource protection or enhancement can be achieved by the project as 

proposed, than would strict compliance with the provision. 

As stated in the Regional Stormwater Management section of Rule J, the city is requesting an exception 

under Rule K to this section of the rule to apply the 1.1-inch abstraction volume to the site redevelopment 

portions of the project while applying the 0.55-inch abstraction volume to the linear projects. The outcome, 

will be a higher level of treatment and water quality benefit than if these separate projects were to be 

planned, designed, and permitted separately outside of a regional approach. None of these individual 

projects alone would be able to bear the costs of implementing a regional treatment and reuse irrigation 

system to meet applicable rule requirements.  

Without this regional approach, the linear projects would otherwise progress through the permitting process 

by following the sequencing steps for restricted sites (Rule J, Section 3.3). For City project 24-01 as an 

example, the design team has already completed the process to provide the maximum extent practicable 

(MEP) within the project limits according to Section 3.3.b. The volume created through this process is 576 CF 

of the required 7,305 CF for the project (See Tables 1 and 2) in the form of several rain gardens and larger 

biofiltration basins within the limited available right-of-way. The equivalent abstraction depth is 0.044 inches, 

less than 10% of the desired 0.55-inch level. While we have not completed a similar level of analysis on 
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Market Boulevard to date, we anticipate that may result in a comparable level of volume abstraction 

identified (not including the active filters planned as part of the regional approach). Regardless of the actual 

extent of volume abstraction that might be achieved within the Market Boulevard project limits, it would 

certainly be a small fraction of what will be achieved through the regional reuse system.             

Therefore, this regional framework allows the city to achieve a higher level of MEP compared to pursuing 

individual projects on a stand-alone basis. This is true even if the abstraction volume obtained through the 

regional system is slightly less than the aggregate volume required for the linear and site projects as 

estimated later in this report. For example, the result may be that the Civic Campus site project gets to 

1.1-inches using available credit and the Street 24-01 linear project gets to 0.55 inches using credits, but the 

Market Boulevard linear project only has 0.40 inches of remaining volume abstraction credit to draw from. 

The net result is a greater overall natural resource benefit than taking the individual project approach where 

each project may only be able to something on the order of half or less of the minimum regulatory 

requirement.   

In addition to the regional system, each project is first evaluating and including project specific BMPs in the 

construction plans where feasible. The 24-01 Street project will install at least four (4) rain gardens plus 

additional residential rain gardens depending on the final responses from residents. The Market Boulevard 

project is exploring where, and what type of, additional BMPs could be installed. 

2.3 Minnesota Pollution Control Agency 

Projects identified within the study area will be required to obtain the MPCA Construction Stormwater 

General Permit if they disturb one or more acres of land. The permanent stormwater treatment 

requirements of the permit would apply if a given project results in 1 acre of more of net new impervious 

surfaces. The water quality volume required is one (1) inch times the net increase of impervious surfaces 

created by the project. The anticipated projects identified in this study are not likely to add 1 or more acres 

of impervious and therefore, not expected to trigger this permit requirement. 

2.3.1 SPECIAL AND IMPAIRED WATERS 

Lake Susan and Rice Marsh Lake are on the list for Minnesota Impaired Waters. Lake Susan is impaired for 

mercury and nutrients and TMDLs have been approved for these impairments. Rice Marsh Lake is also 

impaired for nutrients and has an approved TMDL. As shown in Figure 2, both of these waters are within 1 

mile of the project area, while only Rice Marsh being in the downstream drainage area of the project area. 

Much of the study area is within a Minnesota Department of Health (MDH) designated Emergency Response 

Area (ERA) designated by the cross-hatched area in Figure 2. The ERA represents an approved surface and 

subsurface area surrounding a public water supply well that completely contains the scientifically calculated 

1 year time-of-travel and is managed by the entity identified in a wellhead protection plan (City of 

Chanhassen). There are no direct restrictions related to projects in the area since they are not also within a 

designated Drinking Water Supply Management Area. 
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Figure 2. Impaired Waters and Drinking Water Emergency Response Areas 

2.4 Other Considerations 

There are no FEMA mapped floodplains within the immediate project area. Downstream Marsh Lake is a 
mapped floodplain area. Nothing within the context of the projects proposed in this study area are 
anticipated to impact the FEMA mapped floodplain of Marsh Lake.  

3.0 AVAILABLE DATA 

Several sources of data were accessed to support completion of this preliminary drainage system analysis. 

Key data sources are discussed in the sections that follow.  

3.1 As-Built Storm Sewer Data 

The city of Chanhassen provided as-built plans on stormwater ponds, storm sewer, and other underground 

utility systems throughout the study area. Information on pipe sizes, lengths, material and inverts were 

gathered from the as-built plans for the purposes of studying potential BMP locations.  

3.2 Project Area Plans 

The project area includes several known and scheduled public projects as well as several potential private 

projects. Plans for each of the identified projects are at varying levels of completeness at the time of this 

study. Assumptions used in this study for each of the identified projects follows.   
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1. Market Boulevard Reconstruction. Plans are at a preliminary layout stage and nearing the 30% plan 

stage. The project layout as of March 2024 is shown in Figure 3. A full-sized figure of the 

Improvements and adjacent projects is provided in Appendix A. The Market Street project is the 

cornerstone of this regional approach in that it allows for a more cost-effective connection of the 

regional reuse water source and the irrigation areas to the north. The current base project plan is for 

reconstruction from TH 5 to W 78Th Street. Construction is planned for 2025. 

 

 
Figure 3. Market Boulevard Improvements Preliminary Layout 

 

2. Chanhassen Civic Campus improvements. Plans are being bid with permit submittals to the City and 

Watershed district currently in process, shown in Figure 4. A full-sized figure of the planned campus 

improvements is provided is provided in Appendix A. Impervious areas were taken from this layout 

assuming all areas will be reconstructed except for the existing Chanhassen Library, and structured 

parking. Construction is planned for 2024-2025. 
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Figure 4. Civic Campus Preliminary Plan (HKGI) 

3. 24-01 Street Rehabilitation. Final plans completed in March 2024; impervious areas were taken from 
the final design plans. Construction is planned for 2024. 

4. Private Redevelopment Projects. Construction could happen as soon as 2024 on one or more of 
these properties, although there are currently there is one development application being processed 
by the City and Watershed District for the Chanhassen Market Street Addition which involves the 
redevelopment of the Country Inn and Suites. The project design is managing its own stormwater 
without the use of the proposed regional BMP system. Each site was assumed to be fully 
impervious. 
 

3.3 RPBCWD Models 

Kimley-Horn received the district’s Rice Marsh regional PCSWMM model from the district (via Barr 

Engineering) encompassing the study area. Kimley-Horn used the model to inform the estimates of treatment 

capacity of the proposed regional BMPs and analyze the effects of the regional BMPs on the subwatershed. 

Additionally, the district’s Rice Marsh P8 model was obtained and reviewed for confirming consistency of 

loading assumptions using in this analysis.  

3.4 Field Observations 

A site visit was completed as part of the study on June 19, 2023, to help understand the workings of the 

overall drainage system and to review potential regional stormwater treatment locations within the study 

area. Photos were taken to document significant storm sewer structures, areas identified for potential 

regional BMP and general site conditions. 
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3.5 Soils Information 

Soil information used in this preliminary assessment was taken from the Web Soil Survey indicated soils 

generally having hydrologic group C and D characteristics throughout the study area. These data were used 

to estimate soil conditions in the reuse system irrigation area and to inform the assumption of limited 

infiltration potential in the remaining portions of the study area. The soils information discussed in the 2017 

RPBCWD study indicated that soils in the downtown area were not likely to be conducive to infiltration. 

Soils investigations for the Market Boulevard Improvements project and the Civic Campus improvements 

project will be completed as soon as the fall of 2023 and may extend to the spring of 2024. As these and 

other private development projects have boring results completed, there may be areas identified that are 

more conducive to infiltration. If and when these are identified, the City will reevaluate the potential for 

infiltration practices where possible.  

Soils investigation for the 24-01 street project consisting of testing for infiltration rates, was completed in the 

fall of 2023. The results confirmed for most of the 24-01 project area that the soil capacity for infiltration was 

very limited, requiring the proposed rain gardens to all be constructed with a tile underdrain. These results 

are an example of how the regional approach will provide overall greater benefits to the natural resource by 

taking advantage of the areas that show potential for better infiltration rates, discussed below.   

A preliminary soils investigation to assess the infiltration potential of soils in the reuse irrigation was 

completed in partnership with the RPBCWD. Figure 5 illustrates the general locations of the infiltration 

testing completed for the purposes of estimating the irrigation rates and volumes that could be applied to 

the area. Soil sample locations are indicated by the numbered red dots. A full-size figure is provided is 

provided in Appendix A. Results indicate that potential irrigation rates and volumes may be higher than 

originally assumed under a HSG C or D soil condition. Rates ranged from essentially zero to as high as 16.1 

inches per hour, with many tests in the 0.4 to 2 inch per hour range. 

 
Figure 5. Irrigation Area Soil Test Locations  
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4.0 ANALYSIS AND RESULTS 

Preliminary analysis for regional treatment opportunities involved first defining the projects that could 

benefit from a regional approach and quantifying the regulatory requirements that would apply for each 

project. The next step was to evaluate a range of regional stormwater practices, starting with volume control 

practices as required by the RPBCWD followed by other potential regional treatment practices. The final step 

was to quantify what level of regulatory credit could be obtained for each of the treatment systems. Plans for 

selected components of the regional reuse system, including the forcemain and treatment system, have been 

advanced beyond the concept level to support a grant funding application. Preliminary plans for these 

components, completed for the grant application, have been included in the report appendix.  

The following sections describe the tools used to complete this analysis, the requirements for each project 

and area, a summary of practices considered and evaluated, and results of the analysis for three potential 

treatment systems for the project area.      

4.1 Evaluation Tools 

Several generally accepted pollutant load and stormwater treatment models and tools were used to develop 

pollutant load and treatment estimates for this preliminary analysis. Pollutant loads generated were based 

on the regulatory impervious areas calculated from preliminary plans when available or were based on the 

parcel size for the private development sites. 

• A Minimum Impact Design Standards Calculator (MIDS) model was created to determine the 
pollutant load generated by each proposed and potential improvement project. MIDS assumes 
standard pollutant concentrations of 54.5 mg/L TSS and 0.3 mg/L TP are present in urban runoff and 
applies these values to total annual runoff volume in order to determine annual pollutant load. Total 
annual runoff is a function of the contributing watershed area, watershed imperviousness, pervious 
hydrologic soils group, pervious land use and historical rainfall data.  

• MIDS was used to estimate pollutant removal performance for the reuse and passive filtration 
systems. It is assumed that all irrigated pollutants are removed. For filtration BMPs, MIDS calculates 
pollutant removal efficiencies based on specific BMP characteristics. BMPs were modeled with a 
media depth of 1.5 feet and having a properly designed phosphorous treatment media layer yielding 
80% TSS and 69% TP removal efficiency. 

• MIDS was used to determine a single-storm volume (abstraction) credit for the irrigation reuse. The 
abstraction credit is calculated by multiplying the percent of annual watershed runoff used for 
irrigation, into the 1.1-inch volume of the watershed impervious area. The percent of annual 
watershed runoff used for irrigation is calculated by dividing the annual irrigation volume by the 
annual watershed runoff volume.  

• Active filtration system pollutant removal was estimated using a simple formula based on annual 
potential filtered volume, BMP pollutant removal efficiencies, and an adjusted pollutant 
concentration to account for re-treatment. Adjusted pollutant volumes are reduced by a factor equal 

to the annual filtered volume over the annual watershed runoff volume. 

Each potential BMP combination was evaluated as described above and assigned a volume credit and a total 

annual TSS and TP removal mass. These volume and annual pollutant removal values are then used as banked 

credits from which proposed projects can draw to meet their individual volume and/or pollutant removal 

requirements.  
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4.2 Regional Project Area Requirements 

Evaluating opportunities for regional BMPs in the project area began with reviewing available project data, 

previous studies, and conducting an initial coordination meeting with District and City staff. The coordination 

meeting discussed approach to creating a regulatory framework, potential BMP locations, previous study 

assumptions and results, sharing existing models and background data, and upcoming projects. 

As mentioned earlier, the City has identified a number of projects within the study area that have either 

begun the planning and/or design phases. The first of these projects are expected to complete design and 

begin construction in early 2024, including the 2024 Street Rehabilitation project and the first phase of work 

on the Civic Campus. 

Because created and banked volume and pollutant load credits are not likely to meet the needs of all 

anticipated projects, the city has identified a sequence for which the regional credits will be used and created 

in alignment with when each project will be permitted and constructed. In addition to the use of regional 

credits, and consistent with District Rules, each project will be expected to evaluate, and implement where 

feasible and cost-effective, site-specific measures and practices that can reduce the amount of credit used 

from the regional bank. 

24-01 STREET REHABILITATION (PROJECT 1) 

The 24-01 Street Rehabilitation project consists of approximately 3 miles of roadway improvements with a 

mix of full reconstruction and rehabilitation in the residential Chan View neighborhood. The project has 3.7 

acres of regulatory impervious surface within Rice Marsh Lake subwatershed. The project is required to meet 

the linear project criteria of RPBCWD. Recognizing that this project will be the first to use credits, prior to the 

credits being created, the regional banking credits will be in a deficit. 

CIVIC CAMPUS IMPROVEMENTS (PROJECT 2)  

The Civic Campus project consists of reconstructing the campus facilities consistent with the layout shown in 

Figure 4. Impervious areas shown in the concept payout were used to calculate the regulatory impervious 

area of 4.9 acres for the project. The project is required to meet the development criteria of RPBCWD. This 

project will also be started prior to the credits being created.  

MARKET BOULEVARD RECONSTRUCTION (PROJECT 3) 

The Market Boulevard reconstruction project consists of reconstructing the roadway and pedestrian facilities 

from TH 5 to West 78th Street. There is a potential for the project to extend to the City Hall Campus at Chan 

View, include a roundabout at 78th Street and result in reconstruction of some portions of 78th Street. The 

base project up to West 78th Street shown in Figure 3 will reconstruct an estimated 2.6 acres of impervious 

surface. If the project is extended north of West 78th Street, additional regulatory impervious area will be 

triggered. The project is required to meet the linear project criteria of RPBCWD. 

The project will be a full reconstruct of the roadway along with completing utility work where needed. This 

creates a unique opportunity to efficiently and cost-effectively route a stormwater force main along the 

project corridor for a potential reuse system discussed later in this report. 

This is the highest priority project for use of credits as there are limited opportunities along the corridor for 

sufficient surface or subsurface treatment systems that would meet the regulatory requirements. It is also 
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one of the first projects planned for construction such that the regional reuse system could be constructed 

concurrently.  

PRIVATE REDEVELOPMENT PROJECTS  

While there are eight (8) distinct private parcels identified in Figure 7 (see Appendix), the priority of these 

projects are considered equal and any available volume or pollutant load reduction credits would be 

allocated on a first-come, first-served basis at the discretion of the City and through consultation with 

RPBCWD staff.  The regulatory impervious areas for the private parcels are based on the full parcel areas.  

SUMMARY OF PROJECT REQUIREMENTS  

The overall project area regulatory impervious area assumptions for each project are listed in Table 1 along 

with the applicable RPBCWD regulatory volume and required volume, TSS and TP removal goals.   

Table 1. Study Area Project Requirements Summary 

 
Project 

Impervious  
Area  
(ac) 

Regulatory  
Volume  
(inch) 

Volume  
Required  

(CF) 

TSS  
Required 
(lbs/yr) 

TP  
Required 
(lbs/yr) 

24-01 Street Rehab 3.7 0.55 7,305 1,206 4.4 

Civic Campus 4.9 1.1 19,486 1,387 5.1 

Market Boulevard 3.6 0.55 7,187 1,203 3.8 

Private Parcel A 4.1 1.1 16,502 1,192 4.3 

Private Parcel B 3.0 1.1 12,019 868 3.1 

Private Parcel C 2.7 1.1 10,734 775 2.8 

Private Parcel D 2.3 1.1 9,239 667 2.4 

Private Parcel E 5.2 1.1 20,791 1,502 5.4 

Private Parcel F 4.2 1.1 16,702 1,207 4.4 

Private Parcel G 2.0 1.1 7,829 566 2.0 

Private Parcel H 1.6 1.1 6,410 463 1.7 

4.3 Abstraction and Treatment Options 

Preliminary analyses have been completed for the primary stormwater practices to be used for regulatory 

credits within this regional framework.  

STORMWATER REUSE 

From the outset of this analysis, reuse was assumed to be one of the primary regional opportunities to 

further explore for the downtown area. The previous RPBCWD study identified reuse as an opportunity to 

use the green space in the Chanhassen Elementary School and City Hall area for irrigation for either local 

runoff or from the regional wet pond along TH 5. This study builds from that base approach and assume the 

irrigation water would be from the regional wet pond along TH 5 where there is effectively a continuous 

source for irrigation water due to the size and volume of the basin.  

Based on the methods of evaluating water quality volume and pollutant removal credits discussed in 
section 4.1, and using an estimated 8.5 acres of available irrigation area, the estimated volume irrigated and 
pollutant load removals (annual TP and annual TSS) for both a 1-inch per week and 2-inch per week irrigation 
rate. Supporting preliminary calculations for the reuse system and filter systems have been provided to the 
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watershed engineer for preliminary review. Updates to these calculations will be submitted with the final 
plans for the Market Boulevard project. 

The reconstruction of Market Boulevard creates an opportunity to cost-effectively install the storm force 

main for pumping the water from the regional stormwater pond to a cistern or storage tank near the 

irrigation fields north of City Hall. As shown in Figure 8 (see Appendix), he conceptual alignment for the force 

main generally follows the west curb line of Market Boulevard for approximately 1,550 lineal feet from the 

northeast corner of the regional retention basin to the southeast corner of City Center Park. The force main 

runs at a roughly 10-foot depth and gains 47 feet of elevation from elevation 940 to 987. 

Based on the reuse system irrigating public green spaces, we have assumed the system would include a 

filtration system (membrane or particle) and UV disinfection prior to being used for irrigation of the ball 

fields, park areas and other landscape areas. Two level of irrigation demand were identified based on the 

different assumptions in the reuse tools. The lower demand of 37,500 gpd is based on limiting irrigation to no 

more than 3 times per week. The lower demand value is comparable to the estimated daily irrigation volume 

the City completed during the years 2009, 2010, 2012 and 2013 for the 4.9 acres of ball fields only. The 

higher demand assumes irrigation could occur at twice that rate provided the areas to be irrigated are  not 

already saturated. 

From a preliminary design standpoint, there are several options that can be explored further as the design 

advances. In either scenario there is UV disinfection to meet log reduction targets (LRT) per local guidelines 

and instrumentation for reporting. The base assumption is that the system could be tailored accordingly for 

indoor or outdoor non-potable reuse. Equipment will be in an enclosed shelter.  

Option 1 – Membrane Filtration  

• Pros: Membrane provides a robust physical barrier, superior filtration capability, membrane filtration 
qualifies for LRT credit, more consistent effluent water quality, more future flexibility including it can 
be converted to a membrane bioreactor process if regulations change or additional treatment is 
needed due to excessive constituents in the runoff. 

• Cons: Slightly larger system (more space required), chemical backwashes, more operator 
involvement, higher capital cost. 

• Option 1A – 37,500 gpd (irrigate 3 days per week)  

• Option 1B – 75,000 gpd (irrigate 6 days per week) 

Option 2 - Particle Filtration 

• Pros: Smaller footprint, lower capital cost, less operator involvement. 

• Cons: Variable water quality, less process control flexibility, no physical barrier to prevent particulate 
from making it through filtration like what a membrane offers. 

• Option 2A – 37,500 gpd (irrigate 3 days per week) 

• Option 2B – 75,000 gpd (irrigate 6 days per week) 

Treatment System Size and Planning Level Cost 

Option Shelter Footprint (SF) Cost (1) 

1A 140 $430,000 

1B 150 $480,000 

2A 120 $220,000 

2B 130 $260,000 
1. Costs are for the treatment system only. Shelter, pump, forcemain, cistern, permitting and 

design are not included.  
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FILTRATION OPTIONS 

Several filtration system options were evaluated including new basin areas and filtration benches on existing 

pond areas. Some of the systems evaluated and discarded were: 

• TH 5 Pond Filtration Bench – discarded due to elevation constraints that limited the ability to route 
the filter system tile outlet and existing slopes around the basin would require slopes steeper than 
3:1 to add a filter bench in the desired areas.  
 

• Pond East of Market Boulevard – discarded filter bench options for this area due to elevation and 
routing limitations and due to the area being a wetland mitigation area.  
 

• Market Street Parking Area passive filtration – discarded due to limited contributing drainage area 
and limited pollutant removals compared to the active filtration alternative for the same location.  

 
Two areas for filter systems were advance to more detailed evaluations. In all cases, the filter systems are 
assumed to be iron enhanced or spent lime filters that would achieve a higher level of pollutant removal than 
a standard sand-compost filter mix. These systems do not provide true volume (abstraction) credit. 
 

• 79th Street Parking Area - Active Filtration BMP. Figure 9 shows the concept for a new filter system 
graded in the available area along 79th Street. The proposed active filtration system utilizes the space 
currently occupied by an existing MnDOT filtration basin and additional City right-of-way. The project 
would expand the existing filtration BMP and create the active (pumped) connection to the regional 
wet pond. By expanding the existing basin, the City would take over maintenance of the BMP, which 
would remain functional to treat MNDOT stormwater via the passive existing system. 
 

• Market Street Parking Area - Active Filtration BMP. See Figure 10 for BMP footprint. The active 
filtration system treats water pumped from the TH 5 regional wet pond and recycles it back to the 
regional wet pond.  

4.4 Recommended Improvements 

Recommended regional features include all three of the systems described above including:  

• The reuse system for irrigation of City Hall and School fields, with the ability to expand the system for 

use as irrigation water for 78th Street and future development projects in the area.   

 

• Market Street active filter. This will require discussions with the private landowner to confirm 

availability of the property and what level of credits may need to be allocated to their planned or 

future project needs. Depending the extent of space remaining after the treatment system building 

is located on the west side of Market Boulevard, this system may accommodate two separate 

treatment cells, one on each the east and west sides of Market Boulevard.  

 

• 79th Street active filter including expansion to include the MnDOT BMP area. This will require 

discussions with MNDOT to confirm agreement for use of the area and what level of credits may 

need to be allocated to the previous MnDOT project.  

In addition to the regional practices described in the previous sections, we anticipate that each public or 

private project may develop smaller scale, individual project practices that offset some of the credit each may 
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otherwise use from the planned volume and pollutant load banks. These individual site BMPs could be 

rainwater gardens, above or below ground filter systems, tree trenches, or other systems.  

While rate control may be a requirement for each individual project, this was not evaluated as part of this 

study. None of the projects identified in this study are expected to increase impervious cover so they would 

not likely result in an increase discharge rate. It is anticipated that rate control analyses would be required for 

each project at the time they are going through the permitting process, even if they are proposing to use 

banked regional volume or pollutant removal credits. The City’s 24-01 Streets project and the Civic Campus 

project have submitted rate control analyses as part of their individual permit applications. 

5.0 IMPLEMENTATION PLAN 

5.1 Watershed District Approval  

Section 4 of the RPBCWD stormwater rules addresses the requirements for Regional Stormwater 

Management. The rule states that a regional plan must provide stormwater management that meets or 

exceeds the criteria for rate, volume and water quality established in the rule. The regional plan must provide 

for an annual accounting to the District of treatment capacity created and utilized by projects or land-

disturbing activities within the drainage and treatment area to which the plan pertains.  

District approval of a regional plan will be based on a determination that:  

a. The use of a regional facility in place of onsite stormwater management is not reasonably likely to 

result in adverse impacts to local groundwater or natural resources, including, for example, reduced 

water quality, altered wetland hydrology, changes to stream velocities or base flow, erosion or 

reduced groundwater recharge; and  
 

b. The plan incorporates onsite BMPs where necessary to mitigate impacts and provide local benefits 

not provided by the regional facility. 

The framework credit accounting process for this regional stormwater plan was discussed with the Board in a 

work session meeting on January 25, 2024. The process will include the following steps:  

1. The City will submit a permit application for the first project (City Project 24-01 Street Rehabilitation) 
that proposes to use credits from the regional treatment system bank with a specified level of 

volume, TSS and TP credits to be used from the bank. The application will include computations and 

supporting documentation for the estimated amount of credits available based on this report and 

any updates to the regional BMP design. 
 

2. The City will work with District staff through the review process to define the level of treatment 

credits the project will use from the bank. The City will complete additional technical analyses and 

stormwater system design changes required as part of the permit review process. Based on the 

required changes, if any, the City will provide updates to Table 2 in the regional framework to 

document the actual credits used from the bank for each project.  
 

3. If applicable, the City and District staff may exempt a project-specific rate control analysis if the 

project: 

a. is using regional treatment credits under this plan; and 
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b. the project will not result in an increase in impervious area and will not create a higher 

discharge capacity leaving the site (i.e., not increasing the outlet pipe size). If a project 

increases impervious or the capacity of an outlet pipe from the project limits, the project will 

be required to complete a rate control analysis. 
 

4. The Board will take action on the individual permit application.  
 

5. The final regional facility design will be completed and the system will be constructed in conjunction 

with the Market Boulevard Reconstruction Project scheduled for 2025 construction. With the final 

design, the City will finalize the credits generated by the regional facility and will account for any 

prior removals from the bank to determine the balance of credits remaining. Any remaining credits 

available may be used by the City for future projects or may be made available to developers for 

purchase. All projects using banked credits shall be located within the subwatershed and are subject 

to approval by the District.  
 

6. The City will submit an annual report on the amount of credits used in that year and the remaining 

available credits until all banked credits have been used. The City’s annual report will include an 

assessment of the functionality of the regional BMPs based on irrigation pumping records, regional 

pond water levels and any testing completed on the BMPs.   

5.2 Implementation Framework 

The overall goal of establishing an implementation framework is to provide for the structure of what the 

District needs for annual accounting of treatment capacity created and utilized by projects. The basic 

structure of the framework is to first confirm the ability to implement one of more of the practices discussed 

in Section 4 and refine the estimated volume and treatment credits available in each BMP.  

The framework will include the estimated reginal volume and treatment credits until each BMP is 

implemented through final design, permitting review and construction. The estimates provided in this study 

are preliminary and intended to assess the order of magnitude of the benefits and potential credit available 

relative the project needs in the area.   

REGIONAL BMP CREDIT ACCOUNTING 

An initial framework for the structure of the accounting for BMP credits created and used is shown in 

Tables 2A, 2B and 2C. Assuming all three BMPs discussed previously are implemented, the estimated total 

available credit for each factor (volume, TSS and TP) is recorded in the accounting tables. Table 2A uses an 

assumed 1.0” per week irrigation depth for the reuse system, Table 2B uses an assumed 1.65” per week 

irrigation depth and Table 2C uses an assumed 2.0” per week irrigation depth. These depth values represent 

the maximum irrigated rate, with MIDs calculation also providing an average achieved irrigation rate for each 

scenario of 0.95”, 1.57” and 1.9”, respectively. As projects are moving through the permitting process, they 

are able to request use of available banking credits and the approved credits to be used are entered in the 

lower half of the table. 

As shown in the framework summary tables, it is likely that the first two City projects could use all available 

volume credit, leaving only TSS and TP credits for use on other projects if the irrigation depth is 1” per week. 

If the irrigation depth achieved is on the order of 1.65” or 2.0” per week, there would be excess credits for 

each parameter, TP, TSS and volume. The framework allows for additional BMPs to be added to the extent 
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they support the overall regional treatment framework and goals. Individual project BMPs such as small 

raingardens, filtration swales, filter systems, etc. would not be added in the upper half of table 2 as they 

would be specific to each individual project. These individual site BMPs, would however, reduce the 

magnitude of credit used by a given project in the lower half of table 2.     

The City fully intends to maximize the use of the reuse irrigation system to achieve a level of volume credit 

approaching the values listed in Table 2C (2” per week), and at a minimum the values listed in Table 2B (1.65” 

per week). Because the actual level of irrigation volume will not be known until several years of recording the 

data have been completed, the actual net credits available for the first three projects and potential future 

projects will not be known. For the purposes of this working regional framework document, the City is 

requesting the District approve the values listed in Table 2B, using a maximum irrigation rate of 1.65” per 

week. 

The City bases this goal and request, in part, on the historic rate of irrigation conducted on the same 

irrigation areas dating back to 2009 (see Appendix C for a summary of these data). The city irrigated a depth 

of approximately 0.7” per week in the year from 2009 to 2013 prior to implementing water conservation 

measures and upgrading to an automated control system compared to manual operation. Recognizing that 

the city’s goal when using potable municipal water was to use only enough water to support the needs of the 

vegetation. This opportunity to convert irrigation water to reused stormwater, will allow the city to shift its 

goal to using as much volume as the land will accept while maintaining the areas in a usable condition for 

planned and programmed activities. These data indicate that the goal on the order of twice what the pre-

conservation irrigation rates were is reasonable when also factoring in the soil test results showing higher 

infiltration rates than anticipated as discussed in Section 3.5 of this report.  

 

Table 2A. Credit Accounting Framework (1”/week Reuse) 

Description 

TP (lb/yr) TSS (lb/yr) Volume (CF) 

Created 
/Used 

Balance 
Created 
/Used 

Balance 
Created 
/Used 

Balance 

BMPs Implemented 
 

A - Reuse - Irrigation System 8.6 8.6 1,571 1,571 19,809 19,809 

B – City/MnDOT Active Filter 13.6 22.2 2,872 4,443 0 19,809 

C – 79th Street Active Filter 11.1 33.3 2,346 6,789 0 19,809 

D – Future BMP            
 

Total Credits Created - 33.3 - 6,789 - 19,809 

Projects Using Bank   

24-01 Street Rehabilitation  -4.0 29.3 -1,099 5,690 -6,729 13,080 

Civic Campus -5.1 24.2 -1,387 4,303 -19,486 -6,406 

Market Boulevard -3.8 20.4 -1,203 3,100 -7,187 -13,593 

Project 4 - TBD             
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Table 2B. Credit Accounting Framework (1.65”/week Reuse) 

Description 

TP (lb/yr) TSS (lb/yr) Volume (CF) 

Created 
/Used 

Balance 
Created 
/Used 

Balance 
Created 
/Used 

Balance 

BMPs Implemented 
 

A - Reuse - Irrigation System 15.3 15.3 2,784 2,784 33,595 33,595 

B – City/MnDOT Active Filter 13.6 28.9 2,872 5,656 0 33,595 

C – 79th Street Active Filter 11.1 40.0 2,346 8,002 0 33,595 

D – Future BMP            
 

Total Credits Created - 40.0 - 8,002 - 33,595 

Projects Using Bank   

24-01 Street Rehabilitation  -4.0 36.0 -1,099 6,903 -6,729 26,866 

Civic Campus -5.1 30.9 -1,387 5,516 -19,486 7,380 

Market Boulevard -3.8 27.1 -1,203 4,313 -7,187 193 

Project 4 - TBD             

 

 

Table 2C. Credit Accounting Framework (2”/week Reuse) 

Description 

TP (lb/yr) TSS (lb/yr) Volume (CF) 

Created 
/Used 

Balance 
Created 
/Used 

Balance 
Created 
/Used 

Balance 

BMPs Implemented 
 

A - Reuse - Irrigation System 17.8  17.8 3,230 3,230 40,992 40,992 

B – City/MnDOT Active Filter 13.6 31.4 2,872 6,102 0 40,992 

C – 79th Street Active Filter 11.1  42.5 2,346  8,448 0 40,992 

D – Future BMP            
 

Total Credits Created - 42.5 - 8,448 - 40,992 

Projects Using Bank   

24-01 Street Rehabilitation  -4.0 38.5 -1,099 7,349 -6,729 34,263 

Civic Campus -5.1 33.4 -1,387 5,962 -19,486 14,777 

Market Boulevard -3.8 29.6 -1,203 4,759 -7,187 7,590 

Project 4 - TBD             

 
 

 

 

 



 
 

Downtown Chanhassen Regional Stormwater Framework – Working Draft 20 

 
 

6.0 CONCLUSION 

The City of Chanhassen is committed to completing the projects described in this framework report. The City 

will fund and construct the regional facilities identified in this framework in conjunction with the Market 

Boulevard and Civic Campus projects and be responsible for long-term operation and maintenance of the 

systems. The City may pursue additional funding from available grant programs.  

The City recognizes that this is the first regional treatment project that would be permitted by the District 

and that there are items that will require ongoing coordination and review as the permitting process 

proceeds and as we learn from the operation of the reuse and active filter systems. The City’s goal is to 

optimize and maximize the stormwater treatment capacity for this challenging area and is seeking 

partnership and flexibility from the District to execute a regional treatment facility that will have a significant 

positive long-term impact on the local water resources. The City is excited that this approach provides 

benefits on multiple levels (surface water quality, potable water conservation and educational opportunities) 

and represents a strategic approach to water resources management.  
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www.upstreamtechnologies.us
651.237.5123

Infiltration Report
RPBCWD

ChanDTSW_2023 - 2023 - Chanhassen DT City Center

Ksat best-fit site average: 44 mm/hr or 1.71 in/hr

GPS Infiltration Test Site Map

Map Pin
# Test # Test Name

Ksat
(mm/hr)

Ksat
(in/hr) C (mm)

RMS Error of
Regression (s)

Norma
lized
RMS

1 25254 ChanDTSW1 23 0.894 -303.7 26 0.4%

2 25255 ChanDTSW1 10 0.405 -366.2 36 0.3%

3 25256 ChanDTSW1 35 1.38 -195.7 34 0.7%

4 25257 ChanDTSW2 176 6.95 -25.6 23 1.2%

5 25258 ChanDTSW2 310 12.2 -27.1 15.5 1.6%

6 25259 ChanDTSW2 409 16.1 -1.7 18.1 1.9%

7 25260 ChanDTSW3 11 0.434 13.5 249 1.5%

8 25261 ChanDTSW3 28 1.10 -59.8 82 0.8%

9 25262 ChanDTSW3 11 0.425 -156.5 91 0.5%

0 25308 ChanDTSW4 NULL NULL NULL NULL NULL

1 25309 ChanDTSW4 NULL NULL NULL NULL NULL



Map Pin
# Test # Test Name

Ksat
(mm/hr)

Ksat
(in/hr) C (mm)

RMS Error of
Regression (s)

Norma
lized
RMS

2 25310 ChanDTSW4 NULL NULL NULL NULL NULL

3 25311 ChanDTSW4 2 0.16 0.006 -104,492.4 528 20%

4 25312 ChanDTSW4 2 NULL NULL NULL NULL NULL

5 25313 ChanDTSW4 2 NULL NULL NULL NULL NULL

6 25314 ChanDTSW7 2 5.2 0.204 -221.3 194 1.0%

7 25315 ChanDTSW7 2 NULL NULL NULL NULL NULL

8 25316 ChanDTSW7 2 NULL NULL NULL NULL NULL

9 25317 ChanDTSW7 1 59 2.31 22.7 55 0.6%

0 25318 ChanDTSW7 1 16 0.616 -478.0 52 0.9%

1 25319 ChanDTSW7 1 72 2.82 -96.9 17.8 0.5%

** NULL tests were removed from the site average calculation



www.upstreamtechnologies.us
651.237.5123

Infiltration Report
RPBCWD

ChanDTSW_2023 - 2023 - Chanhassen DT City Center

This report summarizes the results of a set of Modified Philip Dunne (MPD) Infiltrometer tests performed at the
above referenced site. RPBCWD personnel performed the field tests. The software used to compute saturated
hydraulic conductivity (Ksat) and generate this report assumes that the field personnel used infiltrometers
manufactured by Upstream Technologies Inc. and followed the procedures outlined in “Manual – Modified
Philip - Dunne Infiltrometer” by Ahmed, Gulliver, and Nieber.

The following paragraphs describe the individual tests, input values used in the analysis, and methods used to
compute the Ksat value.

After individual Ksat values were calculated, the method used to determine the overall site Ksatvalue (Kbest-fit) is
described in "Effective Saturated Hydraulic Conductivity of an Infiltration-Based Stormwater Control Measure"
by Weiss and Gulliver 2015, "A relationship to more consistently and accurately predict the best-fit value of
saturated hydraulic conductivity used a weighted sum of 0.32 times the arithmetic mean and 0.68 times the
geometric mean."

METHOD USED TO COMPUTE Ksat

The MPD Infiltrometer software uses the following procedure described in "The Comparison of Infiltration
Devices and Modification of the Philip-Dunne Permeameter for the Assessment of Rain Gardens" by Rebecca
Nestigen, University of Minnesota, November 2007.

The steps are as follows:

Parameters for Equations

Θ0 = volumetric water content of soil before MPD test

Θ1 = volumetric water content of soil after MPD test

1. For each measurement of head, use the following equation to find the
corresponding distance to the sharp wetting front.

2. Estimate the change in head with respect to time and the change in
wetting front distance with respect to time by using the backward difference
for all values of R(t) equal to or greater than the distance

3. Make initial guesses for K and C.
4. Solve the following equations for ΔP(t) at each incremental value of t.

5. Minimize the absolute difference between the two solutions found
in Step 4 by adjusting the values of K and C.
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