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MEMO 
To: Nine Mile Creek Watershed District Board of Managers  

From: Lauren Foley, Louise Heffernan 

Date: Feb 10, 2021 

 

Introduction: At the Board of Managers workshop on February 4th, 2021, the Managers expressed interest in learning about the steps of a 
permit that is typical and does not trigger a vote by the Board of Managers. With the recent continuation of expanded Administrator approval 
authority (Resolution 19-03), the Managers will continue to only see projects with characteristics outlined in the resolution (variances, request 
by Administrator, etc.). This memo outlines steps of a typical permit that does not go before the Board of Managers, examples of each type, and 
example documentation. 

 

Request: None. This memo is for informational purposes only.  
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Administrative Approval under 17-01 

Main Steps District Action If/Then 
1. Pre-permit meeting or communication 

(optional) 
Discussion of applicable rules with 
engineers, property owners, etc.; answer 
questions 

 

2. Application with submittal package 
(exhibits, plan sheets, stormwater 
modeling, etc. as appropriate) 

Determine if application is complete, 
track deadline (15 business days) as 
necessary 

If not, send applicant list of missing 
items. Coordinate with applicant on 
revised submittal as needed.  

3. Complete application reviewed by 
District 

  

4. Permit issued   
5. Inspections of site during active 

construction and before closeout 
  

[Exception] When there is a single-family home that has conditions (buffer or stormwater), permit mirrors steps below 
 

Administrative Approval under Resolution 19-03 

Main Steps District Action If/Then 
1. Pre-permit meeting or communication 

(optional) 
Discussion of applicable rules with 
engineers, property owners, etc.; answer 
questions 

 

2. Application with submittal package 
(exhibits, plan sheets, site design, 
stormwater modeling, etc. as 
appropriate) 

Determine if application is complete. 
Track deadline (15 business days) as 
necessary. 

If not, send applicant list of missing 
items. Coordinate with applicant on 
revised submittal as needed. 

3. Complete application reviewed by 
District 

  

When requiring Board of Managers approval, Managers vote here 
4. Conditional approval issued Answer questions about conditions If conditions are completed, move to step 

5 
5. Permit is issued   
6. Inspections of site during active 

construction  
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7. Project wraps up, permittee reviews
closeout steps in permit issuance letter
(typically chloride management plan,
performance monitoring, as-built
drawing)

Answer any questions about closeout 
stipulations. Review as-built plans as 
appropriate to ensure compliance with 
District criteria.  

If all closeout stipulations received and 
approved, move to steps 8-9 

8. Inspection of site before closeout
9. Financial assurance is returned, and

permit considered “complete”
Permittee receives letter about financial 
assurance return  

Example: Permit under Resolution 17-01 

Description: MNDOT project for improvements to infrastructure at France Ave and I-494 in Edina to comply with Americans with Disabilities Act. 
It was permit 2020-07. 

Main Steps Permit 2020-07 
1. Pre-permit meeting or communication

(optional)
• Email received from MNDOT engineer, Chris Chatfield, on 12/10/2019 asking

if a permit is triggered. Item A in Appendix
• Lauren responded on 12/11/2019.

2. Application with exhibits submitted • Plans submitted on 1/8/2020; application was deemed complete
3. Complete application reviewed by District • Some discussion between Bob Obermeyer and Lauren Foley on plans meeting

Rule 5.0.
• Conclusion that plans meet requirements on 1/13/2020 Item B in Appendix

4. Permit issued • Permit issuance package sent on 1/13/2020 Item C in Appendix
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Main Steps Permit 2020-72 
1. Pre-permit meeting or communication

(optional)
• None

2. Application with exhibits submitted • Submission made between 6/10/2020 and 6/15/2020
• Engineers performed a submittal completeness review, and reviewed

compliance with criteria in applicable rules (3, 4, 5, 11, 12).
• Application was determined to be incomplete. List of needed items sent to

applicant on 6/25/2020. Item D in Appendix
3. Complete application reviewed by

District
• Response to missing items received 6/26/2020 Item E in Appendix
• Engineers review revised submittal
• Engineering permit report written Item F in Appendix

4. Conditional approval issued • Conditional approval sent 7/2/2020 Item G in Appendix
• Conditions collected until 10/12/2020

5. Permit is issued • Permit issued 10/12/2020 Item H in Appendix
6. Inspections • Inspected Dec 2020
7. Project wraps up, permittee reviews

closeout steps in permit issuance letter
• None yet, project is ongoing

8. Closeout inspection • None yet, project is ongoing
9. Financial assurance is returned, and

permit considered “complete”
• None yet, project is ongoing

Example: Permit under Resolution 19-03 

Description: Demolition of strip mall and construction of commercial development at 4312 Shady Oak Rd in Minnetonka. It is permit 2020-72. 
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B: District review 
C: Permit issuance package 

19-03 (permit 2020-72) D: Incomplete application email 
E: Response to incomplete 
F: Engineering report 
G: Conditional approval 
H: Permit issued 

Appendix 

Resolution Appendix Item 
17-01 (permit 2020-07) A: Pre-permit question 



From: Chatfield, Christopher (DOT)
To: Lauren Foley
Cc: Randy Anhorn
Subject: TH 494 at France Ave. (2785-441) ADA Watershed Permit Inquiry
Date: Tuesday, December 10, 2019 4:15:07 PM
Attachments: cd2785-441.pdf

cd2785-441_WatershedConstQty.pdf
cd2785-441_WatershedConstQty.xlsx

Lauren,

My name is Chris Chatfield with MnDOT WRE. I am working through potential water quality
permitting associated with 2785-441 TH 494 & France Ave. ADA work. Please see attached plans for
your reference. There will be 2104 sq. ft. of additional impervious as well as 9876 sq. ft. of disturbed
area associated with this sidewalk and curb ramp work. Does Nine Mile Creek require a permit in this
instance? Any thoughts you may have would be beneficial.

Thanks 

Chris Chatfield, PE
Principal Water Resources Engineer
MnDOT | Metro District
D 651-234-7365 | Christopher.Chatfield@state.mn.us

Item A

mailto:christopher.chatfield@state.mn.us
mailto:LFoley@ninemilecreek.org
mailto:ranhorn@ninemilecreek.org
mailto:Christopher.Chatfield@state.mn.us
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From: Bob Obermeyer
To: Lauren Foley
Cc: Randy Anhorn
Subject: Permit #2020-07: ADA and Sidewalk Improvements - France Avenue and I-494: Bloomington
Date: Monday, January 13, 2020 12:42:57 PM
Attachments: image001.png

Lauren: The plans and permit application submitted by the Minnesota Department of Transportation
for ADA and sidewalk improvements at France Avenue and I-494 complies with the District’s Linear
project definition, Rule 4.2.4. Since the project will not increase the site impervious area by more
than 1 acre, as identified on the project Stormwater Pollution Prevention Plan, the District’s
Stormwater rule, 4.3, does not apply. However since 0.5 acres (21,780 square feet) will be disturbed,
an erosion and sediment control permit from the District will be required – Rule 5.2.1b. The erosion
control submitted looks fine.
Give me a call if you have any questions.
Bob

 Bob Obermeyer, PE

 Vice President
 Senior Water Resources Engineer
 Minneapolis, MN office: 952.832.2857
 bobermeyer@barr.com
 www.barr.com

If you no longer wish to receive marketing e-mails from Barr, respond to communications@barr.com and we will
be happy to honor your request.
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From: Lauren Foley
To: Chatfield, Christopher (DOT)
Cc: Randy Anhorn (ranhorn@ninemilecreek.org); Bob Obermeyer (BObermeyer@barr.com); "Gruidl, Bryan

(bgruidl@BloomingtonMN.gov)"; Brian Hansen (bhansen@BloomingtonMN.gov)
Subject: NMCWD Approval of Permit 2020-07
Date: Monday, January 13, 2020 1:13:00 PM
Attachments: NMCWD Permit Approval 2020-07.pdf

Hi Chris,

Nine Mile Creek Watershed District has reviewed and approved your permit application for the
proposed ADA improvements at 494 and France Ave. Your permit number is 2020-07. Attached is a
document containing a letter, the permit, and a set of general provisions that apply to the project.

If you have any questions, please contact us.

Thanks!

Lauren Foley | Permit & Water Resources Coordinator | Nine Mile Creek Watershed District
12800 Gerard Drive | Eden Prairie, MN 55346 | 952-204-9690

www.ninemilecreek.org | Subscribe to our e-newsletter!

P  Please consider the environment before printing this e-mail
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Nine Mile Creek Discovery Point 
12800 Gerard Drive 
Eden Prairie, MN 55346  


(952) 835-2078 


ninemilecreek.org                             
 


Understanding Our Urban Watershed 
 


BOARD OF MANAGERS: Bob Cutshall • Erin Hunker • Larry Olson • Jodi Peterson • Grace Sheely 


 
 
January 13, 2020 
 
Chris Chatfield 
MnDOT 
1500 W County Rd B2 
Roseville, MN 55113 
 
RE: NMCWD Permit 2020-07 for ADA Improvements at 494 and France Ave, Bloomington 
 
Dear Mr. Chatfield, 
 
Attached is the Nine Mile Creek Watershed District permit for the project referenced in bold above. Also 
included is a set of provisions that apply to the project. 
 
If you have any questions, please contact us. 
 
Sincerely, 


 
 
Lauren Foley 
Permit and Water Resources Coordinator 
lfoley@ninemilecreek.org 
952.204.9690 
 
 



mailto:lfoley@ninemilecreek.org





 


Permit No. 2020-07 


 
Is hereby issued to Chris Chatfield, MnDOT, subject to the conditions specified in the 
attached form: 


For the proposed ADA improvements at 494 and France Ave in Bloomington.  


 


 


  
Randy Anhorn                                                                                                                                                                                       
District Administrator  


 


This permit expires on: February 1, 2021 
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Permit #: 2020-07 
Project Name: ADA Improvements France Ave and 494 
Approval Date: Jan 13, 2020 


General Provisions 
1. All temporary erosion control measures shown on the erosion and sedimentation control plans must


be installed prior to commencement of surface or vegetation alteration and be maintained until
completion of construction and vegetation is established as determined by NMCWD.


If silt fence is used, the bottom flap must be buried and the maximum allowable spacing between
posts is 4-foot on center.  All posts must be either 2-inch x 2-inch pine, hardwood, or steel fence
posts.  If hay bales are used, all bales must be staked in place and reinforced on the downstream side
with snow fence.


2. All areas altered because of construction must be restored with seed and disced mulch, sod, wood
fiber blanket, or be hard surfaced within two weeks after completion of land alteration and no later
than the end of the permit period.


3. Upon final stabilization, the permit applicant is responsible for the removal of all erosion control
measures installed throughout the project site.


4. At the entryway onto the site, a rock filter dike being a minimum of two feet in height and having
maximum side slopes of 4:1 must be constructed.  This rock filter dike will enable construction traffic
to enter the site and also provide an erosion control facility.


5. If dewatering is required and sump pumps are used, all pumped water must be discharged through an
erosion control facility prior to leaving the construction site.  Proper energy dissipation must be
provided at the outlet of the pump system.


6. The NMCWD must be notified a minimum of 48 hours prior to commencement of construction.


7. The NMCWD, its officers, employees and agents review, comment upon, and approve plans and
specifications prepared by permit applicants and their consultants for the limited administrative
purpose of determining whether there is reasonable assurance that the proposed project will comply
with the regulations and criteria of the NMCWD.  The determination of the NMCWD that issuance of
this permit is appropriate was made in reliance on the information provided by the applicant.


8. The grant of this permit shall not in any way relieve the permittee, its engineer, or other professional
consultants of responsibility, nor shall it make the NMCWD responsible for the technical adequacy of
the engineer’s or consultant’s work.  The grant of this permit shall not relieve the permittee from
complying with all conditions and requirements of the permit which shall be retained by the permittee
with the permit.


9. The issue of this permit does not convey any property rights in 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.


10. This permit is permissive only.  No liability shall be imposed upon the NMCWD or any of its
officers, agents or employees, officially or personally, on account of the granting of this permit or on
account of any damage to any person or property resulting from any act or omission of the permittee
or any of its agents, employees, or contractors.
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11. In all cases where the doing by the permittee of anything authorized by this permit shall involve 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, 
shall obtain the written consent of all persons, agencies, or authorities concerned, and shall acquire all 
necessary property, rights, and interest. 


12. The permit is transferable only with the approval of the NMCWD (see NMCWD Rule 1.0).  The 
permittee shall make no changes, without written permission previously obtained from the NMCWD, 
in the dimensions, capacity, or location of any items of work authorized by this permit. 


13. The permittee shall grant access to the site at all reasonable times during and after construction to 
authorized representatives of the NMCWD for inspection of the work authorized by this permit. 


14. This permit may be terminated by the NMCWD at any time deemed necessary in the interest of 
public health and welfare, or for violation of any of the provisions of this permit. 


15. Construction work authorized under this permit shall be completed on or before date specified above.  
The permittee may, in writing, request that the NMCWD extend the time to complete the project in 
accordance with NMCWD Rule 1.0. 


 





		Approval Letter 2020-07

		NMCWD Permit 2020-07_Signed

		2020-07 general conditions

		General Provisions
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January 13, 2020 

Chris Chatfield 
MnDOT 
1500 W County Rd B2 
Roseville, MN 55113 

RE: NMCWD Permit 2020-07 for ADA Improvements at 494 and France Ave, Bloomington 

Dear Mr. Chatfield, 

Attached is the Nine Mile Creek Watershed District permit for the project referenced in bold above. Also 
included is a set of provisions that apply to the project. 

If you have any questions, please contact us. 

Sincerely, 

Lauren Foley 
Permit and Water Resources Coordinator 
lfoley@ninemilecreek.org 
952.204.9690 

mailto:lfoley@ninemilecreek.org


Permit No. 2020-07 

Is hereby issued to Chris Chatfield, MnDOT, subject to the conditions specified in the 
attached form: 

For the proposed ADA improvements at 494 and France Ave in Bloomington. 

Randy Anhorn             
District Administrator 

This permit expires on: February 1, 2021 



Permit #: 2020-07 
Project Name: ADA Improvements France Ave and 494 
Approval Date: Jan 13, 2020 

General Provisions 
1. All temporary erosion control measures shown on the erosion and sedimentation control plans must

be installed prior to commencement of surface or vegetation alteration and be maintained until
completion of construction and vegetation is established as determined by NMCWD.

If silt fence is used, the bottom flap must be buried and the maximum allowable spacing between
posts is 4-foot on center.  All posts must be either 2-inch x 2-inch pine, hardwood, or steel fence
posts.  If hay bales are used, all bales must be staked in place and reinforced on the downstream side
with snow fence.

2. All areas altered because of construction must be restored with seed and disced mulch, sod, wood
fiber blanket, or be hard surfaced within two weeks after completion of land alteration and no later
than the end of the permit period.

3. Upon final stabilization, the permit applicant is responsible for the removal of all erosion control
measures installed throughout the project site.

4. At the entryway onto the site, a rock filter dike being a minimum of two feet in height and having
maximum side slopes of 4:1 must be constructed.  This rock filter dike will enable construction traffic
to enter the site and also provide an erosion control facility.

5. If dewatering is required and sump pumps are used, all pumped water must be discharged through an
erosion control facility prior to leaving the construction site.  Proper energy dissipation must be
provided at the outlet of the pump system.

6. The NMCWD must be notified a minimum of 48 hours prior to commencement of construction.

7. The NMCWD, its officers, employees and agents review, comment upon, and approve plans and
specifications prepared by permit applicants and their consultants for the limited administrative
purpose of determining whether there is reasonable assurance that the proposed project will comply
with the regulations and criteria of the NMCWD.  The determination of the NMCWD that issuance of
this permit is appropriate was made in reliance on the information provided by the applicant.

8. The grant of this permit shall not in any way relieve the permittee, its engineer, or other professional
consultants of responsibility, nor shall it make the NMCWD responsible for the technical adequacy of
the engineer’s or consultant’s work.  The grant of this permit shall not relieve the permittee from
complying with all conditions and requirements of the permit which shall be retained by the permittee
with the permit.

9. The issue of this permit does not convey any property rights in 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.

10. This permit is permissive only.  No liability shall be imposed upon the NMCWD or any of its
officers, agents or employees, officially or personally, on account of the granting of this permit or on
account of any damage to any person or property resulting from any act or omission of the permittee
or any of its agents, employees, or contractors.



11. In all cases where the doing by the permittee of anything authorized by this permit shall involve 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,
shall obtain the written consent of all persons, agencies, or authorities concerned, and shall acquire all
necessary property, rights, and interest.

12. The permit is transferable only with the approval of the NMCWD (see NMCWD Rule 1.0).  The
permittee shall make no changes, without written permission previously obtained from the NMCWD,
in the dimensions, capacity, or location of any items of work authorized by this permit.

13. The permittee shall grant access to the site at all reasonable times during and after construction to
authorized representatives of the NMCWD for inspection of the work authorized by this permit.

14. This permit may be terminated by the NMCWD at any time deemed necessary in the interest of
public health and welfare, or for violation of any of the provisions of this permit.

15. Construction work authorized under this permit shall be completed on or before date specified above.
The permittee may, in writing, request that the NMCWD extend the time to complete the project in
accordance with NMCWD Rule 1.0.



From: Lauren Foley
To: mike@ronclark.com; David Poggi
Cc: Bob Obermeyer (BObermeyer@barr.com)
Subject: NMCWD Permit 2020-72: Items needed
Date: Thursday, June 25, 2020 9:00:00 AM
Attachments: NMCWD-Rules-FINAL-April-18-2018 (100).pdf

Dave,

The District’s engineers have looked over the submission for Shady Oak Crossing and need the
following items addressed before the rest of the review can be finished.

Rule 1.2.2 states that the district will not take action on an application unless the project has
received at least preliminary required approval from the relevant city planning or regulatory
office or body, if required. The status of the project with the City needs to be provided to the
District to determine if consideration by the district is timely.
The 2016 wetland boundary determination and MnRAM assessment completed for the
wetland to the west of the site shows the wetland extending onto the site in the southwest
corner of the property. The District’s wetland buffer requirements, Rule 3.4, will apply to the
project. The MnRAM has been determined the wetland to be a medium value wetland
requiring a minimum 20 foot and average 40 foot wetland buffer. The buffer limits, both
minimum and average, need to be shown on the plans.
The narrative states the District’s volume retention requirement of 1.1 inches of runoff from
the on-site impermeable areas. Yet, the infiltration volume calculation (page 2) shown uses
1.0 inches of runoff. The calculation needs to be corrected to show 4,999 cubic feet of volume
retention is required to be provided.
District Rule 4.5.4d (i) requires that a minimum separation of 3 feet is required between the
bottom of an infiltration facility and groundwater. The geotechnical information shows in
boring #4, closest to the proposed infiltration basin/rainwater garden, that groundwater was
encountered at a depth of approximately 17 feet, elevation 917 +/-M.S.L. The bottom of the
basin is shown to be elevation 916 M.S.L. (one foot above the groundwater elevation). This
conflict with the District rule must be rectified.

Please let us know if you have any questions. Thanks!

Lauren Foley | Permit & Water Resources Coordinator | Nine Mile Creek Watershed District
12800 Gerard Drive | Eden Prairie, MN 55346 | 952-204-9690

www.ninemilecreek.org | Subscribe to our e-newsletter!

P  Please consider the environment before printing this e-mail
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 NINE MILE CREEK WATERSHED DISTRICT  
BOARD OF MANAGERS 


 
I, Grace Sheely, secretary of the Nine Mile Creek Watershed District Board of Managers, 
certify that the attached are true and correct copies of the rules of the Nine Mile Creek 
Watershed District, which were properly adopted by the Board of Managers April 10, 2018. 
 
 
 
__________________________________________ Date: ___________________ 
Grace Sheely, secretary 
 
 
 


STATE OF MINNESOTA                 ) 
                                                               )ss. 
COUNTY OF HENNEPIN               ) 


 


  


The foregoing instrument was acknowledged before me this 18th day of  April,  
2018,  by Grace Sheely, as secretary  of Nine Mile Creek Watershed District. 


 


_____________________________ 
      Notary Public 
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Definitions and Acronyms 


The following definitions and acronyms apply to the District rules and accompanying 
guidance materials. 
 
Definitions 


Best management practices: Various structural and nonstructural measures taken to 
minimize negative effects on water resources and systems, such as ponding, street 
sweeping, filtration through a rain garden and infiltration, as documented in the 
Minnesota Pollution Control Agency’s Protecting Water Quality in Urban Areas and the 
Minnesota Stormwater Manual. 
Better Site Design: A set of development or redevelopment site-design principles and 
nonstructural techniques, designed to be applied early in the development- or 
redevelopment-design process, that seek to mimic natural conditions by allowing water 
to infiltrate into the ground close to where it falls, reduce impervious cover, conserve 
natural areas, and use pervious areas to reduce the volume of and more effectively treat 
stormwater runoff. The goal of Better Site Design is to reduce runoff volume and mitigate 
site impacts when decisions are being made about the layout of a parcel. (See the 
Minnesota Stormwater Manual, ch. 4 at www.pca.state.mn.us/water/minnesotas-
stormwater-manual). 
Bioengineering: Various shoreline and streambank stabilization techniques using 
aquatic vegetation and native upland plants, along with techniques such as willow 
wattling, brush layering and willow-posts.  
Existing conditions: Site conditions at the time of consideration of a permit application 
by the District, before any of the work for which a permit is sought has commenced, 
except that when impervious surfaces have been fully or partially removed from a 
previously developed parcel but no intervening use has been legally or practically 
established, “existing conditions” denotes the previously established developed use and 
condition of the parcel.  
Fill: Any rock, soil, gravel, sand, debris, plant cuttings or other material placed onto land 
or into water. 
Impervious surface: Any exposed ground surface that has been compacted or covered 
with a layer of material, or is likely to become compacted from expected use, such that it 
is or will be highly resistant to infiltration of rainwater and snowmelt. 
Landlocked basin: A localized depression that does not have a natural outlet at or below 
the 100-year flood elevation. 
Land-disturbing activity: Any alteration of the ground surface that could result, 
through the action of wind and/or water, in soil erosion, substantial compaction, or the 
movement of sediment into waters, wetlands, storm sewers, or adjacent property. Land-
disturbing activity includes but is not limited to demolition of a structure or surface, soil 
stripping, clearing, grubbing, grading, excavating, filling and the storage of soil or earth 
materials.  
Linear project: Construction or reconstruction of a public improvement in a linear 
corridor, or construction, repair or reconstruction of a utility or utilities in a linear 
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corridor that is not a component of a larger contemporaneous development or 
redevelopment project. 
Low floor: The lowest elevation of any floor of any structure, habitable or not.  
Low-impact development: a land-use project design approach that strives to mimic 
natural conditions by managing rainfall at the source by including small, cost-effective 
landscape features at the lot level – systems that infiltrate, filter, store, evaporate, and 
detain runoff close to its source. Low Impact Development employs a variety of natural 
and built features that reduce the rate of runoff, filter out pollutants, and facilitate the 
infiltration of water into the ground. By reducing water pollution and increasing 
groundwater recharge, Low Impact Development helps to improve the quality of 
receiving surface waters and stabilize the flow rates of nearby streams. 
Nondegradation: For purposes of these rules, nondegradation refers to the regulatory 
policy stated in Minnesota Rules 7050.0250 to 7050.0335, as may be amended.  
100-year flood elevation: The surface elevation of a water body or constructed 
stormwater facility that has a 1 percent chance of being equaled or exceeded in any given 
year, as determined by the District for specific basins and watercourses and established in 
the District’s flood profile, where available, or as calculated using a model utilizing the 
most recent applicable precipitation frequency reference data (e.g., Atlas 14).  
Parcel: A contiguous area of land designated and described in official public records and 
separated from other lands by its designation. 
Protected wetland: A wetland protected by federal, state or local law.  
Public waters: Water bodies designated pursuant to Minnesota Statutes section 
103G.005, subdivision 15. 
Public waters wetland: Wetlands designated pursuant to Minnesota Statutes section 
103G.005, subdivision 15a. 
Receiving water: The first of the following encountered by stormwater or snow melt 
flow from a site: Nine Mile Creek or a water body designated as a public water pursuant 
to Minnesota Statutes section 103G.005, subdivision 15. 
Reconstruction: for non-linear projects, changes, including normal maintenance and 
repair, addition or other improvement to building, the cost of which equals or exceeds 50 
percent of the market value of the structure before the start of construction of the 
improvement. 
Redevelopment: Any land-disturbing activity on an already-developed parcel or any 
substantial change to existing structures on a parcel. 
Rehabilitation: A maintenance project that disturbs or replaces only the existing 
impervious surface, does not disturb underlying soils or result in a change in the 
direction, peak rate, volume or water quality of runoff flows from the parcel, and does not 
include the addition of new impervious surface. Mill and overlay of paved surfaces is 
rehabilitation. 
Retaining wall: Vertical or nearly vertical structures constructed of mortar-rubble 
masonry, hand-laid rock or stone, vertical timber pilings, horizontal timber planks with 
piling supports, sheet pilings, poured concrete, concrete blocks, or other durable 
materials and constructed approximately parallel to the shoreline. 
Retention: The capacity to indefinitely or continuously keep runoff from escaping a 
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parcel or site as surface flow.  
Right-of-way: Parcels of land on which a linear project is located, including adjacent area 
necessary for safe operation of the road, sidewalk or trail and dedicated to such use by fee 
ownership or easement. 
Seven-county metropolitan area: The area comprised by Hennepin, Ramsey, 
Washington, Dakota, Anoka, Scott and Carver counties. 
Shoreline: The lateral measurement along the contour of the ordinary high water mark 
of waterbodies other than watercourses, and the top of the bank of the channel of 
watercourses, and the area waterward thereof.  
Site: The location of activities that are the subject of a District permit and are under the 
control of the applicant. 
Steep slope: Land with an average slope of steeper than 3:1 (H:V).  
Structure: Any impervious thing that is constructed or placed on the ground and that is, 
or is intended, to remain in place for longer than a temporary period.  
Subwatershed: The drainage area of the receiving water for a particular site, 
encompassed with a watershed.  
Volume credits: Stormwater-volume retention capacity created through construction of 
best management practices providing greater retention than is required to secure 
approval of a particular permit application.  
Water body: A watercourse or water basin. 
Water basin: An enclosed natural depression with definable banks, capable of retaining 
water. 
Watercourse: A natural channel with definable beds and banks capable of conducting 
confined runoff from adjacent land. 
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Acronyms 


BMP – best management practice 
BWSR – Board of Water and Soil Resources 
LGU – local government unit 
MnRAM – Minnesota Routine Assessment Method for Evaluating Wetland Functions 
MPCA – Minnesota Pollution Control Agency  
NMCWD - Nine Mile Creek Watershed District 
NGVD - national geodetic vertical datum 
OHW – ordinary high water level  
WCA – Wetland Conservation Act 
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1.0 Procedural Requirements 


 
1.1 Policy 


Any person undertaking an activity for which a permit is required by these rules 
must obtain the required permit prior to commencing the activity that is regulated 
by the District.  


 
1.2 Application 


An application must be submitted to the District to obtain a permit under these 
rules. The application must bear the original signature of the property owner(s) or 
a party authorized in writing by the property owner to apply. Applicants are 
strongly advised to contact the District and/or submit preliminary plans early in 
the project development process for nonbinding informal review for conformity 
with District policies and rules.  
1.2.1 Each substantive District rule includes application and exhibit 


specifications that, along with this rule, apply to the submission of 
applications to the District, and will be utilized to make determinations of 
completeness under this rule. All permit applications must be signed by the 
property owner. 


1.2.2 The District will not take action on an application unless the project has 
received at least preliminary required approval from the relevant city 
planning or regulatory office or body, if any is required.  


1.2.3  Application forms and guidance materials may be obtained from the 
District office or downloaded from the District web site at 
www.ninemilecreek.org. 


1.2.4 Emergency activity undertaken by a public entity immediately necessary to 
protect life or prevent substantial physical harm to persons or property may 
be the subject of an application submitted within 30 days of 
commencement of such work. Emergency activity must be timely brought 
into conformance with all applicable District standards and criteria. 


 
1.3 Conditional approval  


The District may conditionally approve an application, but the permit will not be 
issued until all conditions to the approval are satisfied.  


 
1.4  Permit assignment and renewal 


Permit approval is valid for one year from the date the permit is approved, with or 
without conditions, unless specified otherwise or the permit is suspended or 
revoked. To renew or transfer approval of a permit, the permittee must notify the 
District in writing prior to the permit expiration date and provide an explanation 
for the renewal or transfer request. The District may impose different or additional 
conditions on a renewal or deny the renewal in the event of a material change in 
the work proposed, except that on the first renewal, a permit will not be subject to 



http://www.ninemilecreek.org/
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additional or different requirements solely because of a change in District rules. 
New or revised rule requirements will not be imposed on renewal of a permit 
where the permittee has made substantial progress toward completion of the 
permitted work. If the activities subject to the permit have not substantially 
commenced, no more than one renewal may be granted. An applicant wishing to 
continue to pursue a project for which permit approval has expired must reapply 
for a permit from the District and pay applicable fees; rules in effect at the time of 
reapplication will apply. 


A permittee may assign a permit to another party only upon approval of the 
District, which will be granted if: 
a the proposed assignee agrees in writing to assume responsibility for 


compliance with all terms, conditions and obligations of the permit as 
issued; 


b there are no pending violations of the permit or conditions of approval; and 
c the proposed assignee has provided any required financial assurance 


necessary to secure performance of the permit. 


The District may impose different or additional conditions on the transfer of a 
permit or deny the transfer if it finds that the proposed transferee has not 
demonstrated the ability to perform the work under the terms of the approval. 
Permit transfer does not extend the permit term. 


 
1.5 Suspension or revocation 


The District may suspend or revoke a permit issued under these rules wherever the 
permit is issued on the basis of incorrect information supplied to the District by 
the applicant, or if the preliminary and final subdivision approval received from a 
municipality or county is not consistent with the conditions of the permit. 
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2.0  Floodplain Management and Drainage Alterations 


 
2.1  Policy 


It is the policy of the Board of Managers to ensure the preservation of the natural 
function of floodplains as floodwater storage areas and to maintain no net loss of 
floodplain storage in order to accommodate 100-year flood storage volumes. The 
District will seek to maximize upstream storage and infiltration of floodwaters. 


 
2.2  Regulation 


A permit from the District is required for: 
2.2.1 Any alteration or filling of land below the 100-year flood elevation of Nine 


Mile Creek or another water body, or any filling below the 100-year flood 
elevation of a constructed stormwater facility in the watershed. 


2.2.2 Any alteration of surface water flows below the 100-year flood elevation of a 
water basin or watercourse by changing land contours, diverting or 
obstructing surface or channel flow, or creating a basin outlet. 


 
2.3  Criteria for floodplain and drainage alterations 


2.3.1  The low floor elevation of all new and reconstructed structures must be 
constructed in accordance with the NMCWD Stormwater Rule, subsection 
4.3.3. 


2.3.2 Placement of fill below the 100-year flood elevation is prohibited unless 
fully compensatory storage is provided within the floodplain and: 
a at the same elevation +/- 1 foot for fill in the floodplain of a watercourse;  
b at or below the same elevation for fill in the floodplain of a water basin 


or constructed stormwater facility. 


Creation of floodplain storage capacity to offset fill must occur within the 
original permit term. If offsetting storage capacity will be provided off site, 
it must be created before any floodplain filling for the project will be 
allowed. 


2.3.3 The District will issue a permit to alter surface flows only if it finds that the 
alteration will not have an adverse impact on any upstream or downstream 
landowner and will not adversely affect flood risk, basin or channel 
stability, groundwater hydrology, stream base-flow, water quality or aquatic 
or riparian habitat. 


2.3.4 No structure may be placed, constructed or reconstructed and no surface 
may be paved within 50 feet of the centerline of any water course, except 
that this provision does not apply to: 
a Bridges, culverts and other structures and associated impervious surface 


regulated under Rule 6.0; 
b Trails 10 feet wide or less, designed primarily for nonmotorized use. 
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2.4 Required information and exhibits 


The following exhibits must accompany the permit application; one full-size set 
(22 inches by 34 inches), one set reduced to a minimum of 11 inches by 17 inches, 
and one set as electronic files in a format acceptable to the District: 
2.4.1 Site plan showing property lines, delineation of the work area, existing 


elevation contours of the work area, ordinary high water level or normal 
water elevation and 100-year flood elevations. All elevations must be 
reduced to NGVD (1929 datum). 


2.4.2 Grading plan showing any proposed elevation changes. 
2.4.3 Preliminary plat of any proposed land development. 
2.4.4 Determination by a licensed civil engineer or registered qualified 


hydrologist of the 100-year flood elevations for the parcel before and after 
the project. 


2.4.5 Computation by a professional engineer of cut, fill and change in water 
storage capacity resulting from proposed grading. 


2.4.6 Erosion-control plan.  
2.4.7 Soil boring results, if requested by the District engineer. 
2.4.8 Documentation that drainage and flowage easements over all land and 


facilities below the 100-year flood elevation, if required by the municipality 
with jurisdiction, have been conveyed and recorded. For public entities, this 
requirement may be satisfied by a written agreement executed with the 
District in lieu of a recorded document; the agreement must state that if the 
land within the 100-year floodplain is conveyed, the public body will require 
the buyer to comply with this subsection. 
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3.0  Wetlands Management 


 
3.1  Policy  


It is the policy of the Board of Managers to ensure the preservation of the natural 
resources, habitat, water treatment and water storage functions of wetlands. This 
rule is intended to: 
3.1.1 Achieve no net loss in the extent, quality and ecological diversity of existing 


wetlands in the watershed. 
3.1.2 Require buffers around wetlands affected by land-altering activities 


regulated by the District. 
3.1.3 Prevent direct and indirect impacts to wetlands and require replacement of 


wetlands affected by land-altering activities regulated by the District. 
3.1.4 Maintain wetland integrity and prevent fragmentation of wetlands. 


 
3.2 Regulation 


3.2.1 Where the District is the local government unit implementing the Wetland 
Conservation Act, a permit from the District is required for any activity that 
results in the draining, excavation or filling of a wetland regulated by the 
Wetland Conservation Act. The Wetland Conservation Act, as may be 
amended, and its implementing rules, as may be amended, are incorporated 
into these rules.  


3.2.2 The buffer provisions of section 3.4 of this rule and the stormwater-
treatment provisions of section 3.5 of this rule apply to any project requiring 
a permit from the District under rules 2.0 through 8.0. In cases where the 
District is not the Wetland Conservation Act Local Government Unit, 
sections 3.4 and 3.5 nevertheless apply, pursuant to the District’s watershed 
authority. 
a Sections 3.4 and 3.5 do not apply to incidental wetlands or to wetlands 


that are disturbed by utility improvements or repairs that are the subject 
of a no-loss determination from the relevant LGU. 


 
3.3  Replacement wetlands 


3.3.1 Project-specific replacement wetlands must be sited in the following order 
of priority: 
a On site; 
b Within the same subwatershed; 
c In the Nine Mile Creek watershed; 
d In the seven-county metropolitan area of the Minnesota River-Shakopee 


major surface water watershed (No. 33) (see Map, Appendix 3a);  
e In the Minnesota River-Shakopee major surface water watershed (No. 


33), but replacement wetlands of at least equal size to the affected 
wetland area must be sited within the seven-county metropolitan area of 
the Minnesota River-Shakopee major surface water watershed (No. 33). 
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3.3.2 Replacement wetlands must be sized at a ratio to the affected wetland of: 
a two-and-one-quarter-to-one (2.25:1) within the seven-county 


metropolitan area of the Minnesota River-Shakopee major surface water 
watershed (No. 33); 


b three-to-one (3:1) outside of the seven-county metropolitan area of the 
Minnesota River-Shakopee major surface water watershed (No.33), with 
at least one-to-one replacement within the seven-county metropolitan 
area of the Minnesota River-Shakopee major surface water watershed 
(No. 33); 


c nine-to-one (9:1), if the affected wetland is a high quality wetland (see 
wetlands definitions in Appendix 3b), with at least one-to-one 
replacement within the seven-county metropolitan area of the 
Minnesota River-Shakopee major surface water watershed (No. 33). 


3.3.3 Where more restrictive than sections 3.3.1 or 3.3.2, state rules will apply. 
3.3.4 Minnesota Rule 8420.0544, as amended, when applicable, will supersede 


sections 3.3.1 and 3.3.2, for public transportation projects. 
 
3.4 Wetland buffers 


Any activity for which a permit is required under any District rule(s) must provide 
buffer on all wetlands disturbed by the activity and on all wetlands downgradient 
from the activity, in accordance with the following criteria:  
3.4.1 Subject to section 3.4.2, buffers must extend: 


a Average 60 feet from the edge of high value wetlands, minimum 30 feet; 
b Average 40 feet from the edge of medium value wetlands, minimum 20 


feet; 
c Average 20 feet from the edge of low value wetlands, minimum 10 feet. 


Buffer width averaging calculation will exclude any part of the buffer 
exceeding 200 percent of the buffer width as calculated in accordance with 
this paragraph. 


3.4.2 Where a buffer encompasses all or part of a slope averaging 12 percent or 
greater over a distance of 50 feet or more upgradient of the wetland, 
calculated using a reasonably precise topographic surface model, the buffer 
must extend to the extent specified under section 3.4.1 or to the top of the 
slope, whichever is greater. An existing contour alteration or artificial 
structure on a slope constitutes a break in slope only if it will indefinitely 
dissipate upgradient velocity and trap upgradient pollutant loadings.  


3.4.3 Existing single-family residential properties: Subsections 3.4.1 and 3.4.2 
do not apply, and the exhibit requirements of section 3.6 do not apply, 
except that documentation of the extent and location of wetlands on the 
subject property must be submitted. When required on an existing single-
family home property, buffer must extend an average of 20 feet from the 
delineated edge of a wetland, minimum 10 feet. The buffer width averaging 
calculation will exclude any part of the buffer exceeding 40 feet in width.  
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a Where the District has documentation indicating the presence of 
wetland on a subject property, an applicant must substantiate the 
nonexistence of wetland via a determination of a qualified third-party or 
the District. 


3.4.4 The buffer is only required on property owned by the applicant and that is 
the subject of the District permit, and is required where the wetland is 
either on or adjacent to the subject property. 


3.4.5 A buffer must be indicated by permanent, free-standing markers at the 
buffer’s upland edge, with a design and text approved by the District in 
writing. A marker must be placed along each lot line, with additional 
markers at an interval of no more than 200 feet. If a District permit is 
sought for a subdivision, the monumentation requirement will apply to 
each lot of record to be created. On public land or right-or-way, the 
monumentation requirement may be satisfied by the use of a marker flush 
to the ground or breakaway markers of durable material. 


3.4.6 Wetland buffer areas created in compliance with this rule must be planted 
with native vegetation and maintained to retain natural resources and 
ecological value. Existing wetland buffer areas preserved in compliance with 
this rule must be managed in a naturalized condition to encourage growth 
of native vegetation and eliminate invasive species. Buffer vegetation must 
not be cultivated, cropped, pastured, mowed, fertilized, subject to the 
placement of mulch or yard waste, or otherwise disturbed, except for 
periodic cutting or burning that promotes the health of the buffer, actions 
to address disease or invasive species, mowing for purposes of public safety, 
temporary disturbance for placement or repair of buried utilities, or other 
actions to maintain or improve buffer quality, each as approved by the 
District in advance in writing or when implemented pursuant to a written 
agreement executed with the District. Pesticides and herbicides may be 
used in accordance with Minnesota Department of Agriculture rules and 
guidelines. No new structure or hard surface may be placed within a buffer. 
No fill, debris or other material may be excavated from or placed within a 
buffer. Boardwalks and trails designed for nonmotorized use and 
stormwater management facilities may be located within a buffer area upon 
approval of the District. 


3.4.7 A buffer must be documented by a declaration or other document approved 
by the District, and recorded in the office of the county recorder or registrar 
before the permit will be issued. A buffer on public land or right-of-way 
may be documented in a written agreement executed with the District in 
lieu of a recorded document; the agreement must state that if the land 
containing the buffer is conveyed, the public body will require the buyer to 
comply with this subsection.  
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3.5 Stormwater treatment 


Use of an existing or created wetland for stormwater treatment as part of a 
proposed development, redevelopment or other land-altering project regulated 
under District rules must comply with the following criteria:  
3.5.1 Stormwater must be treated before discharge to a wetland.  


a High-value wetlands cannot be used for stormwater management unless 
no other alternative is feasible. When permitted, any discharge to a 
high-value wetland must be treated to at least sixty percent (60%) 
annual removal efficiency for phosphorus and at least ninety percent 
(90%) annual removal efficiency for total suspended solids prior to 
discharge to the wetland. 


 
3.6 Required information and exhibits  


The following exhibits must accompany the permit application; one set full-size 
(22 inches by 34 inches), one set reduced to a minimum of 11 inches by 17 inches 
and one set as electronic files in a format acceptable to the District: 
3.6.1 A wetland delineation, type determination and function and values 


assessment of pre- and post-disturbance wetland and replacement wetland 
using a methodology authorized under the Wetland Conservation Act. The 
delineation must conducted by a wetland professional and supported by the 
following documentation: 
a Identification of the delineation method used; 
b Identification of presence or absence of normal circumstances or 


problem conditions; 
c Basin classification using a Wetland Conservation Act-acceptable 


methodology; 
d Wetland data sheets, or a report, for each sample site, referenced to the 


location shown on the delineation map. In each data sheet/report 
applicant must provide the reasoning for satisfying, or not satisfying 
each of the technical criteria and why the area is or is not a wetland; 


e A delineation map showing the size, locations, configuration and 
boundaries of wetlands in relation to identifiable physical 
characteristics, such as roads, fence lines, waterways or other 
identifiable features;  


f The location of all sample sites and stakes/flags must be accurately 
shown on the delineation map. Delineations submitted by applicants 
will normally be field-verified by District staff. Applicants must leave 
stakes in the field to aid review of the site. Wetland delineations should 
be performed during the normal growing season for this area of the 
State of Minnesota (April 15 - October 15). Delineations performed 
outside this time frame may or may not be permitted, depending on 
potential wetland impact in relation to the entire development or 
project. 
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3.6.2  Site plan showing: 
a Property lines and corners and delineation of lands under ownership of 


the applicant.  
b Existing and proposed elevation contours, including the existing runout 


elevation and flow capacity of the wetland outlet, and spoil disposal 
areas.  


c Area of the wetland to be filled, drained or excavated. 
3.6.3 A replacement plan, if required, outlining the steps followed for the 


sequencing process and including documentation supporting the proposed 
mitigation plan. 


3.6.4 An erosion control plan complying with District Rule 5.0 
  
3.7  Exceptions 


A District wetlands-management permit is not required: 
3.7.1 To create, restore or improve a wetland and/or buffer pursuant to a 


District-approved natural resources restoration management plan; 
3.7.2 To plant native wetland or buffer vegetation; 
3.7.3 To selectively remove or prune trees or vegetation that is diseased, noxious, 


invasive or otherwise hazardous. 
3.7.4 To selectively prune trees to maintain health. 
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Appendix 3a: Minnesota River-Shakopee Major Surface Water Watershed (No. 33) 
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Appendix 3b: Wetlands definitions 


High-value wetlands are those meeting one or more of the following rating levels, as 
determined by application of the current edition of the Minnesota Routine Assessment 
Method (MnRAM) or another wetlands-assessment method approved by the District. A 
wetland will not be rated a high-value wetland for purposes of application of Rule 3.0 – 
Wetlands Management merely because the wetland receives or is proposed to receive 
stormwater or snowmelt runoff. 
 


Function or Value Rating 


Vegetative Diversity Exceptional/High 


Wildlife Habitat Exceptional/High 


Fish Habitat  Exceptional/High 


Aesthetics/education/recreation/cultural Exceptional/High 


AND Wildlife Habitat  High/Medium 


Stormwater Sensitivity  Exceptional/High  


AND Vegetative Diversity Medium or greater 


Vegetative Diversity  High/Medium 


AND Maintenance of hydrologic regime High or greater 


 
Medium-value wetlands are those that do not qualify as high value wetlands but that 
meet one or more of the following rating levels, as determined by application of the 
current edition of the Minnesota Routine Assessment Method or another wetlands-
assessment method approved by the District.  
 


Function or Value Rating 


Vegetative Diversity Medium 


Wildlife Habitat Medium 


Fish Habitat Medium 


Amphibian Habitat Medium 


Aesthetics/education/recreation/cultural Medium 
AND Wildlife Habitat Low  


Stormwater Sensitivity Medium 
AND Vegetative Diversity Low 


Vegetative Diversity 
AND Maintenance of Hydrologic Regime 


Low 


Medium 


 
Low-value wetlands are those do not qualify as high or medium value. 
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4.0 Stormwater Management 


 
4.1 Policy 


It is the policy of the District to regulate the management of stormwater runoff to: 
4.1.1 Require that onsite and regional systems operate together to provide 


complete and effective runoff management, through the following 
principles: 
a Manage peak runoff rates to achieve rates equal to or below existing 


rates;  
b Manage runoff volume to achieve a net reduction from existing 


conditions; 
c Provide effective water quality treatment to remove sediment, 


pollutants and nutrients from stormwater and snowmelt before 
discharge to surface water bodies and wetlands; and 


d Provide for nondegradation of surface water bodies in the watershed. 
4.1.2 Encourage the use of Better Site Design, Low Impact Development and 


other techniques that minimize impervious surfaces or incorporate volume-
control practices, such as infiltration, to limit runoff volumes. 


4.1.3 Maximize opportunities to improve stormwater and snowmelt management 
presented by redevelopment of land. 


4.1.4  Minimize impacts of chloride compounds on water resources by 
minimizing their use on roads, parking lots, sidewalks and other impervious 
surfaces. 


 
4.2 Regulation 


A permit from the District, incorporating an approved stormwater management 
plan, is required under this rule prior to the commencement of any activities to 
which this rule applies. The District may review a stormwater management plan at 
any point in the development of a regulated project and encourages project 
proposers to seek early review of plans by the District.  
4.2.1 The requirements of this rule apply to: 


a Land-disturbing activities that will disturb 50 cubic yards or more of 
earth;  


b Land-disturbing activities that will disturb 5,000 square feet or more of 
surface area or vegetation; or 


c Subdivision of a property or properties into three or more residential 
lots. 


4.2.2 Notwithstanding the provisions of section 4.2.1, the requirements of this 
rule do not apply to: 
a Development, redevelopment or reconstruction on a single-family home 


site consistent with a subdivision, development or redevelopment plan 
implemented consistent and in accordance with an approved District 
permit, as long as applicable current District stormwater-management 
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standards and requirements are achieved. 
b Rehabilitation, including mill and overlay, of paved surfaces. 
c Trails, sidewalks and retaining walls that do not exceed 10 feet in width 


and are bordered downgradient by a pervious area extending at least 
half the width of the trail, sidewalk or retaining wall. 


4.2.3 Redevelopment. If proposed activity on a site other than a single-family 
home property, will disturb more than 50 percent of the existing impervious 
surface on the site or will increase the imperviousness of the entire site by 
more than 50 percent, the stormwater criteria of section 4.3 will apply to 
the entire project parcel. Otherwise, the criteria of section 4.3 will apply 
only to the disturbed, replaced and net additional impervious surface on the 
project site. For purposes of this paragraph, disturbed areas are those where 
underlying soils are exposed in the course of redevelopment. (This 
paragraph does not apply to linear projects.) 
a Redevelopment of single-family home properties. The stormwater 


criteria of section 4.3 apply to redevelopment on a single-family home 
property subject to this rule as follows: 
i If the proposed activity will increase total impervious surface by less 


than 25 percent, no demonstration of compliance with the criteria is 
required. 


ii If the proposed activity will increase total impervious surface by 25 
percent or more and will disturb less than 50 percent of the existing 
impervious surface on the site, the stormwater criteria will apply to the 
area of increased impervious surface. 


iii If the proposed activity will increase total impervious surface by 25 
percent or more and will disturb 50 percent or more of the existing 
impervious surface on the site, the stormwater criteria will apply to the 
entire site. 


4.2.4 Linear projects. Notwithstanding section 4.2.3, a permit under this rule is 
not required for a linear project if the project entails construction or 
reconstruction, including mill and overlay or other maintenance, creating 
less than 1 acre of new or additional impervious surface. For linear projects 
creating more than 1 acre of new or additional impervious surface, the criteria 
of section 4.3.1 or 4.3.2, as applicable, will apply only to the net new or 
additional impervious surface. 


4.2.5 Common scheme of development. Activity subject to this rule on a 
parcel or adjacent parcels under common or related ownership will be 
considered in the aggregate, and the requirements applicable to the activity 
under this rule will be determined with respect to all development and 
redevelopment that has occurred on the site or on adjacent sites under 
common or related ownership since May 21, 2018, for single-family home 
properties and since the date this rule took effect (March 2008) for all other 
properties.  
a For development or redevelopment under common or related 
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ownership, compliance with the criteria of section 4.3 may be achieved 
through a shared stormwater management facility or facilities as long as 
the criteria are met for each contributing drainage area within the 
common or related ownership. 


 
4.3 Stormwater management standards 


4.3.1 Except for sites qualifying as “restricted” under subsection 4.3.2, an 
applicant for a permit under this rule must demonstrate that the 
implementation of its stormwater management plan will:  
a Provide for the retention onsite of 1.1 inches of runoff from the regulated 


impervious surface of the parcel; 
i  Where infiltration or filtration facilities, practices or systems are 


proposed, pretreatment of runoff must be provided. 
ii Drawdown of water levels in infiltration and filtration facilities must 


be within 48 hours. 
b Limit peak runoff flow rates to that from existing conditions for the 2-, 


10- and 100-year frequency storm events using a nested 24-hour rainfall 
distribution for all points where stormwater discharge leaves the site; 


c Provide for at least 60 percent annual removal efficiency for total 
phosphorus and at least 90 percent annual removal efficiency for total 
suspended solids from site runoff.  
i Onsite retention systems may be included in demonstrating 


compliance with the total suspended solids and total phosphorus 
removal requirements. 


4.3.2 Restricted sites. Where the District engineer concurs that an applicant has 
demonstrated that the retention standard in paragraph 4.3.1a cannot 
practicably be met through a combination of onsite best management 
practices and relocation of project elements to address varying soil 
conditions and other site constraints, or that infiltration is likely to cause or 
exacerbate migration of underground contaminants, or that other 
conditions inherent to the site preclude retention to the standard in 
paragraph 4.3.1a, the applicant must provide rate control in accordance with 
the standard in paragraph 4.3.1b, and retention and water-quality 
protection in accordance with the following priority sequence: 
a Retention of at least 0.55 inches of runoff from regulated impervious 


surface determined in accordance with the applicable provision of 
section 4.2 and stormwater treatment to the standard in paragraph 
4.3.1c; or 


b Retention of runoff onsite to the maximum extent practicable and 
stormwater treatment to the standard in paragraph 4.3.1c; or 


c Off-site retention and treatment elsewhere within the Nine Mile Creek 
watershed or use of the NMCWD volume-banking program in section 
4.4 to achieve the standards in paragraphs 4.3.1a and 4.3.1c.  
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4.3.3 Low floor elevation. All new and reconstructed buildings must be 
constructed such that the low floor is: 
a At least two feet above the 100-year high water elevation or one foot 


above the natural overflow of a waterbody; 
b At least two feet above the 100-year high water elevation of any open 


stormwater conveyance; and 
c At least two feet above the 100-year high water elevation or one foot 


above the emergency overflow of a constructed facility. 


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 4.3.3.  


As an alternative to demonstrating compliance with the applicable 
freeboard requirement(s) above, an applicant may site a stormwater 
management facility relative to a new or reconstructed building (and vice 
versa) at a location set in accordance with Appendix 4a, “Low-Floor 
Elevation Assessment.” Notwithstanding, all new and reconstructed 
buildings must be constructed such that no opening where surface flow can 
enter the structure is less than two feet above the 100-year high water 
elevation of an adjacent facility or waterbody: 
a All structures riparian to inundation areas or constructed or natural 


stormwater management facilities must be located and elevations must 
be set according to Appendix 4a, “Low-Floor Elevation Assessment.” 


b Landlocked basins. Any new or reconstructed structure wholly or 
partially within a landlocked basin must be constructed such that its low 
floor elevation is: 
1 1 foot above the surface overflow of the basin, or 
2 2 feet above the elevation resulting from two concurrent 100-year 


single rainfall events in a 24-hour period or a 100-year, 10-day 
snowmelt, whichever is higher. 


3 The starting elevation of the basin prior to the runoff event must be 
established by one of the following: 


A Existing ordinary high water elevation established by the 
Minnesota Department of Natural Resources; 
B Annual water balance calculation approved by the District; 
C Local observation well records, as approved by the District; or  
D Mottled soil. 


4.3.4 Chloride management. An applicant for a permit under this rule for land-
disturbing activity on property other than single-family home sites must 
provide a plan for post-project management of chloride use on the site that 
includes, at a minimum: 


i Designation of an individual authorized to implement the chloride-
use plan; and 


ii Designation of a Minnesota Pollution Control Agency-certified salt 
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applicator engaged in the implementation of the chloride-use plan 
for the site. 


4.3.5  Maintenance. 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. Permit applicants must 
provide a maintenance and inspection plan that identifies and protects the 
design, capacity and functionality of onsite and offsite stormwater 
management facilities; specifies the methods, schedule and responsible 
parties for inspection and maintenance; provides for the inspection and 
maintenance in perpetuity of the facility, with documentation retained 
onsite and available to the District upon reasonable notice; and contains at 
a minimum the requirements in the District’s standard maintenance 
declaration. For applications managing runoff through stormwater reuse, 
the maintenance plan must provide for the protection of greenspace to be 
irrigated or other land-use restrictions, as necessary, to ensure continuing 
treatment capacity. The plan will be recorded on the deed in a form 
acceptable to the District. A public entity assuming the maintenance 
obligation may do so by filing with the District a document signed by an 
official with authority.  


4.3.6 Regional Stormwater Management 
a An applicant1 may comply with the stormwater criteria for unrestricted 


sites in subsection 4.3.1 by providing equal or greater volume control, 
rate control or phosphorus and sediment control through a regional or 
subwatershed plan approved by the District. A 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 or subwatershed plan will be based on a 
determination that: 
i The use of a regional facility/ies in place of onsite stormwater 


management is not reasonably likely to result in adverse impacts to 
local groundwater or natural resources located upstream of the 
regional facility/ies, including, for example, reduced water quality, 
altered wetland hydrology, changes to stream velocities or base flow, 
erosion or reduced groundwater recharge; and  


ii the plan incorporates onsite BMPs where necessary, to mitigate 
adverse impacts and provide local benefits not provided by the 
regional facility or facilities. 


                         
1  NMCWD anticipates that regional stormwater management plans will be submitted by cities on 
behalf of and with the authorization of landowners within a region, however applications for regional 
stormwater plan approval could also be submitted by coalitions of property owners.  
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b Where an applicant demonstrates that it is not reasonably feasible to 
comply with the criteria in subsection 4.3.1 for a defined region or 
subwatershed, the applicant(s) may submit a plan for stormwater 
management within the region that: 
i Prevents degradation of downstream receiving water(s); 
ii incorporates onsite BMPs where necessary, to mitigate adverse 


impacts and provide local benefits not provided by the regional 
facility or facilities; and 


iii will produce the benefits that would be achieved by a plan in 
compliance with the criteria in subsection 4.3.1, to the maximum 
extent practicable, recognizing the site or regional constraints that 
prevent full compliance. 


The use of regional facilities in place of onsite stormwater management 
will not result in adverse impacts to local groundwater or natural 
resources located upstream of regional facilities, including, but not 
limited to, reduced water quality, altered wetland hydrology, changes to 
stream velocities or base flow, erosion, or reduced groundwater 
recharge.  
 


4.4 Volume banking  


The District has established and will maintain a bank of available runoff retention 
and water quality Volume Credits.  
4.4.1 Volume reduction or runoff retention achieved onsite in excess of the 


requirement of paragraph 4.3.1a may be credited into the District’s bank as 
Volume Credits for use on other projects within the District in accordance 
with paragraph 4.3.2c.  


4.4.2 Stormwater-management facilities or practices relied upon to create 
Volume Credits must be included in the recorded permanent maintenance 
plan specified in subsection 4.3.5. 


4.4.3 Volume Credits may be utilized by permit applicants to meet the 
requirements of paragraphs 4.3.1a and 4.3.1c pursuant to paragraph 4.3.2c. 


4.4.4 The District will maintain an inventory of all qualified Volume Credits 
accumulated and sold. Permit applicants are responsible for contacting a 
seller of Volume Credits and arranging the sale on terms established by the 
interested parties. The District will certify the sale through a form 
established by the District and completed by the buyer and seller of the 
Volume Credits. 


4.4.5 If a project qualifies for use of Volume Credits but applicable Volume 
Credits are not available in the bank for the volume reduction required, the 
applicant must pay into the District’s Stormwater Facilities Fund to cover 
the cost of implementing offsetting volume-reduction and water-quality 
projects elsewhere in the watershed. The required contribution rate will be 
set by the Board annually based on the cost of creation of the required 
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retention capacity.   
 
4.5 Required exhibits 


The following exhibits must accompany the permit application; one set full size (22 
inches by 34 inches); one set reduced to minimum size of 11 inches by 17 inches, and 
one set as electronic files in a format acceptable to the District:  
4.5.1 A narrative explaining Better Site Design/Low Impact Development 


techniques that were evaluated during the development of the design for 
the project, the results of the evaluation of each and, for any techniques 
that were deemed infeasible, the reasoning for the determination. 


4.5.2 Stormwater management system modeling in a form acceptable to the 
District and that utilizes the most recent applicable precipitation reference 
data (e.g., Atlas 14). For example, HydroCAD, SWMM, MIDS calculator, P8.  


4.5.3 A site plan showing: 
a Property lines and delineation of lands under ownership of the 


applicant.  
b Existing and proposed elevation contours.  
c Identification of existing and proposed normal, and ordinary high and 


100-year water elevations onsite. 
4.5.4 A stormwater management plan including, at a minimum:  


a Proposed and existing stormwater facilities' location, alignment and 
elevation. 


b Delineation of existing wetlands, marshes, shoreland and/or floodplain 
areas onsite or to which any portion of the project parcel drains, except 
that where a project will not alter or change the hydrology of a wetland, 
the wetland need only be identified on the plan. 


c Geotechnical analysis including soil borings at all proposed stormwater 
management facility locations. 


d If infiltration of runoff is proposed, data must be submitted showing: 
i No evidence of groundwater or redoximorphic soil conditions within 


3 feet of the bottom of the facility, practice or system; 
ii soil conditions within 5 feet of the bottom of any stormwater 


treatment facility, practice or system; and 
iii if requested by the engineer, site-specific infiltration capacity of soils 


at the of the bottom of the facility, practice or system. 


In addition, the District engineer may require submission of a phase I 
environmental site assessment and/or other documentation to facilitate 
analysis by the District of the suitability of the site for infiltration. 


e Construction plans and specifications for all proposed stormwater 
management facilities, including design details for outlet control 
structures. 


f Stormwater runoff volume and rate analyses for the 24-hour, 2-, 10- and 
100-year critical events, existing and proposed conditions. 
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g All hydrologic, water quality, and hydraulic computations completed to 
design the proposed stormwater management facilities. 


h Narrative addressing incorporation of retention BMPs. 
i Platting or easement documents showing sufficient drainage and 


ponding/flowage easements over hydrologic features such as 
floodplains, storm sewers, ponds, ditches, swales, wetlands and 
waterways, if required by the municipality with jurisdiction. 


j Documentation as to the status of the project’s National Pollutant 
Discharge Elimination System stormwater permit, if applicable. 


k If a stormwater harvest and reuse practice is proposed to meet 
applicable requirements, submission of:  
i An analysis using a stormwater reuse calculator or equivalent 


methodology approved by the District engineer;  
ii documentation of the adequacy of soils, storage capacity and 


delivery systems;  
iii delineation of greenspace area to be irrigated, if applicable; and 
iv a detailed irrigation or usage plan showing compliance with the 


District volume-retention requirements. 
4.5.5 An applicant must demonstrate that it holds the legal rights necessary to 


discharge to any offsite stormwater facility or facilities used for compliance, 
and that the facility or facilities are subject to a maintenance document 
satisfying the requirements of subsection 4.3.4. 


4.5.6 An erosion control plan complying with District rule 5.0. 
4.5.7 A chloride-use management plan pursuant to paragraph 4.3.4. 
4.5.8 Upon completion of site work, a permittee must submit as-built drawings 


demonstrating that at the time of final stabilization, stormwater facilities 
conform to design specifications as approved by the District. 


 
Appendix 4a: Low-Floor Elevation Assessment.  


See p. 48. 
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5.0 Erosion and Sediment Control 


 
5.1 Policy 


It is the policy of the District to ensure management of land disturbances to: 
5.1.1 Minimize erosion.  
5.1.2 Alleviate identified erosion problems. 
5.1.3  Minimize the duration and intensity of soil and cover disturbances. 
5.1.4 Require local governments and developers to manage runoff effectively to 


minimize water quality impacts from new development, redevelopment and 
other land-disturbing activities. 


5.1.5 Encourage Low Impact Development techniques and approaches. 
5.1.6 Minimize compaction of soil from land-disturbing activities and encourage 


decompaction of soil compacted by land-disturbing activities.  
 
5.2 Regulation 


5.2.1 An erosion and sediment control permit must be obtained for any land-
disturbing activities that will involve: 
a excavation of 50 cubic yards or more of earth, or  
b alteration or removal of 5,000 square feet or more of surface area or 


vegetation. 
 
5.3 Criteria 


5.3.1 Permit approval requires preparation of an erosion and sediment control 
plan that provides: 
a protection of natural topography and soil conditions; 
b temporary erosion and sediment control practices such as silt fencing, 


fiber logs, rock construction entrances, temporary seeding, erosion 
control blanketing, mulching, floatation silt curtains and other practices 
as specified by the District and consistent with the Minnesota Pollution 
Control Agency’s “Protecting Water Quality in Urban Areas,” as 
amended or updated, and the “Minnesota Stormwater Manual,” as 
amended or updated;  


c minimization of the disturbance intensity and duration, including 
phasing of site disturbance to minimize quantity of disturbed area at 
any one time; 


d additional measures, such as hydraulic mulching and other practices as 
specified by the District, on slopes of 3:1 (H:V) or steeper to provide 
adequate stabilization; 


e protection of stormwater facilities during construction; 
f final site stabilization measures. 


5.3.2 All construction site waste, such as discarded building materials, concrete 
truck washout, chemicals, litter and sanitary waste at the construction site 
will be properly managed and disposed of so they will not have an adverse 
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effect on water quality. 
5.3.3 Site stabilization 


a All temporary erosion and sediment control BMPs must be maintained 
until completion of construction and vegetation is established 
sufficiently to ensure stability of the site, as determined by the District. 


b All temporary erosion and sediment control BMPs must be removed 
upon final stabilization. 


c Soil surfaces disturbed or compacted during construction and remaining 
pervious upon completion of construction must be decompacted 
through soil amendment and/or ripping to a depth of 18 inches while 
taking care to avoid utilities, tree roots and other existing vegetation 
prior to final revegetation or other stabilization. 


d All disturbed areas must be finally stabilized within 14 days of 
completion of land alteration. 


5.3.4 Inspection and maintenance. The permit holder will be responsible for 
the inspection, maintenance and effectiveness of all erosion and sediment 
control facilities, features and techniques until final site stabilization. The 
permittee must, at a minimum, inspect, maintain and repair all disturbed 
surfaces and all erosion and sediment control facilities and soil stabilization 
measures every day work is performed on the site and at least weekly until 
land-disturbing activity has ceased. Thereafter, the permittee must perform 
these responsibilities at least weekly until vegetative cover is established. 
The permittee must maintain a log of activities under this section for 
inspection by the District on request. Between November 15 and snowmelt, 
and if site work ceases before completion for more than 14 consecutive days, 
the weekly inspection requirement of section 5.3.4 may be reduced to 
monthly if the site is managed such that: 
a Exposed soils are stabilized with established vegetation, straw or mulch, 


matting, rock or other approved product such as rolled erosion control 
product. Seeding is encouraged, but is not alone sufficient.  


b Temporary and permanent ponds and sediment traps are graded to 
capacity before spring snowmelt. This does not include 
infiltration/filtration facilities, which must be kept free of sediment until 
the site is fully stabilized.  


c Sediment barriers are properly installed at necessary perimeter and 
sensitive locations. 


d Slopes and grades are properly stabilized with approved methods. Rolled 
erosion control products must be used on steep slopes and where 
erosion conditions dictate.  


e Stockpiled soils and other materials subject to erosion are protected by 
established vegetation, anchored straw or mulch, rolled erosion control 
product or other durable covering; a barrier prevents movement of 
eroded materials from the location. 


f All construction entrances are properly stabilized. 
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g Snow management protects erosion and sediment control measures.  
 
5.4 Required information and exhibits. 


The following exhibits must accompany the permit application; one set full-size 
(22 inches by 34 inches), one set reduced to a minimum of 11 inches by 17 inches 
and one set as electronic files in a format acceptable to the District: 
5.4.1 An application including: 


a the name, address and telephone number(s) of all property owners; 
b the name, address and telephone number(s) for all contractors 


undertaking land-disturbing activities as part of the proposed project; 
c the signature of the property owner(s); 
d a statement granting the District and its authorized representatives 


access to the site for inspection purposes; 
e designation of an individual who will remain liable to the District for 


performance under this rule from the time the permitted activities 
commence until vegetative cover is established and the District has 
certified satisfaction with erosion and sediment control requirements. 


5.4.2 An erosion and sediment-control plan including: 
a topographic maps of existing and proposed conditions that clearly indicate 


all hydrologic features and areas where grading will expose soils to erosive 
conditions, as well as the flow direction of all runoff; 
1 single-family home construction or reconstruction projects may 


comply with this provision by providing satellite imagery or an oblique 
map acceptable to the District; 


b for all projects except construction or reconstruction of a single-family 
home, tabulation of the construction implementation schedule; 


c name, address and phone number of the individual responsible for 
maintenance of all erosion and sediment control measures; 


d clear identification of all temporary erosion and sediment control 
measures that will remain in place until vegetation is established;  


e clear identification of all final erosion control measures and their 
locations; 


f clear identification of staging areas, as applicable; 
g delineation of any floodplain and/or wetland area changes; 
h documentation as to the status of the project’s National Pollutant 


Discharge Elimination System stormwater permit, if applicable. 
 







Nine Mile Creek Watershed District Rules                 revisions adopted April 10, 2018 


 31 


6.0 Waterbody Crossings and Structures  


 
6.1 Policy 


It is the policy of the Board of Managers to discourage the use of beds and banks of 
waterbodies for the placement of bridges, utilities or other structures, and to 
protect the hydraulic capacity and floodplain of streams and drainage systems. 


 
6.2 Regulation 


No person may construct, improve, repair or remove a crossing in contact with or 
under, conduct horizontal drilling or directional boring under or remove a 
structure from the bed or bank of any waterbody in the District without first 
securing a permit from the District. 


 
6.3 Criteria  


6.3.1 Construction, improvement, repair or removal of a waterbody crossing in 
contact with the bed or bank of a waterbody: 


a Must retain adequate hydraulic capacity and assure no net increase in 
the flood stage of the pertinent waterbody; 


b Must retain adequate navigational capacity pursuant to any 
requirements of the waterbody’s classification by the District; 


c  Must not adversely affect water quality, change the existing 
flowline/gradient, or cause increased scour, erosion or sedimentation;  


d Must preserve existing wildlife passage along each bank and riparian 
area by means that:  


1 account for wildlife that are native to the area or may be present;  
2 are approved by a qualified wildlife biologist; and  
3 conform to any requirements imposed by the District’s 


classification of the waterbody by the District; and 
e Must represent the ‘minimal impact’ solution to a specific need with 


respect to all other reasonable alternatives, based on analysis of at least 
two reasonable alternatives, one of which may be not undertaking the 
proposed work. 


6.3.2 Projects involving directional boring or horizontal drilling must provide for 
minimum clearance of 3 feet below the bed of a waterbody and a minimum 
setback of 50 feet from any stream bank for pilot, entrance and exit holes. 


6.3.3 Removal of structures or other waterway obstructions: 
a Must maintain the original cross-section and bed conditions to the 


greatest extent practicable;  
b Must achieve complete removal of the structure, including any 


footings or pilings that impede navigation; and 
c Must not involve the removal of a water-level control device. 


6.3.4 No activity affecting the bed of a protected water may be conducted 
between March 15 and June 15 on watercourses, or between April 1 and June 
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30 on all other public water waterbodies, to minimize impacts on fish 
spawning and migration. 


6.3.5 A separate permit under District Rule 7.0 is not required for shoreline or 
streambank stabilization associated with a waterbody crossing or structure, 
but such stabilization must comply with the criteria 7.3.2d to f. 


 
6.4 Required information and exhibits 


The following exhibits must accompany the permit application; one full-size set 
(22 inches by 34 inches), one set reduced to a minimum of 11 inches by 17 inches, 
and one set as electronic files in a format acceptable to the District: 
6.4.1 Construction plans and specifications, certified by registered professional 


engineer. 
6.4.2 An analysis prepared by a professional engineer or qualified hydrologist 


showing the effect of the project on hydraulic capacity and water quality. 
6.4.3 An erosion control and site restoration plan. 
 


6.5 Maintenance 


Crossings in contact with the bed or bank of a waterbody must be maintained in 
good repair at all times to ensure continuing adequate hydraulic and navigational 
capacity; to assure no net increase in the flood stage; to prevent adverse effects to 
water quality, changes to the existing flowline/gradient, and increased scour, 
erosion or sedimentation; and to minimize the potential for obstruction of the 
waterbody. A declaration or other recordable document stating terms for 
maintenance of a crossing and approved by the District must be recorded before 
activity under a permit issued under this rule commences. In lieu of recordation, a 
public permittee or a permittee without a property interest sufficient for 
recordation may assume the maintenance obligation by means of a written 
agreement with the District. The agreement must state that if the ownership of the 
structure is transferred, the public body will require the transferee to comply with 
this section. 
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7.0 Shoreline and Streambank Improvements 


 
7.1 Policy 


It is the policy of the Board of Managers to prevent erosion of shorelines and 
streambanks, and to foster the use of natural materials and bioengineering for the 
maintenance and restoration of shorelines. 
 


7.2 Regulation 


No person may install a shoreline or streambank improvement, including but not 
limited to riprap, a bioengineered installation or a retaining wall, on a public water 
without first securing a permit from the District. Planting of vegetation not 
intended to provide deep soil structure stability does not require a permit under 
this rule. 


 


7.3 Criteria  


7.3.1 An applicant for a shoreline alteration permit must demonstrate a need to 
prevent shoreline erosion or restore eroded shoreline. 


7.3.2 An applicant must first consider maintenance or restoration of shoreline 
using bioengineering. If bioengineering cannot provide a stable shoreline, a 
combination of riprap and bioengineering may be used to restore or 
maintain shoreline. If a combination of riprap and bioengineering cannot 
provide a stable shoreline within a reasonable period, riprap may be used to 
restore or maintain shoreline. 
a Live plantings incorporated in shoreline bioengineering must be native 


aquatic vegetation and/or native upland plants. 
b Riprap to be used in shoreline erosion protection must be sized 


appropriately in relation to the erosion potential of the wave or current 
action of the particular water body, but in no case may the riprap rock 
average less than six inches in diameter or more than 30 inches in 
diameter. Riprap must be durable, natural stone and of a gradation that 
will result in a stable shoreline embankment. Stone, granular filter and 
geotextile material must conform to standard Minnesota Department of 
Transportation specifications, except that neither limestone nor 
dolomite may be used for shoreline or stream bank riprap, but may be 
used at stormwater outfalls. All materials used must be free from 
organic material, soil, clay, debris, trash or any other material that may 
cause siltation or pollution. 


c Riprap must be placed to conform to the natural alignment of the 
shoreline. 


d A transitional layer consisting of graded gravel, at least six inches deep, 
and an appropriate geotextile filter fabric must be placed between the 
existing shoreline and any riprap. The thickness of riprap layers should 
be at least 1.25 times the maximum stone diameter. Toe boulders, if 
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used, must be at least 50 percent buried.  
e Riprap must not cover emergent vegetation, unless authorized by a 


Department of Natural Resources permit. 
f Riprap may extend no higher than the top of bank or two feet above the 


100-year high water elevation, whichever is lower. 
7.3.3 The finished slope of any shoreline must not be steeper than 3:1 (horizontal 


to vertical). 
7.3.4 Horizontal encroachment from a shoreline must be the minimal amount 


necessary to permanently stabilize the shoreline and must not unduly 
interfere with water flow or navigation. No riprap or filter material may be 
placed more than six feet waterward of the OHW. Streambank riprap may 
not reduce the cross-sectional area of the channel or result in a stage 
increase of more than 0.01 feet at or upstream of the treatment.  


7.3.5 The design of any shoreline erosion protection must reflect the engineering 
properties of the underlying soils and any soil corrections or reinforcements 
necessary. The design must conform to engineering principles for 
dispersion of wave energy and resistance to deformation from ice pressures 
and movement, considering prevailing winds, fetch and other factors that 
induce wave energy.  


7.3.6 Placement of riprap for merely cosmetic purposes is prohibited. 
7.3.7 Retaining walls extending below the OHW of a water body are prohibited, 


except where: 
a there is a demonstrable need for a retaining wall in a public 


improvement project, and 
b the design of the retaining wall has been certified by a registered 


engineer. 
 
7.4 Required information and exhibits 


The following exhibits must accompany the permit application; one full-size set 
(22 inches by 34 inches), one set reduced to a minimum of 11 inches by 17 inches, 
and one set as electronic files in a format acceptable to the District: 


7.4.1 A site plan, showing: 
a  Conditions establishing, to the satisfaction of the District, existing 


erosion or the potential for erosion; 
b a survey locating the existing OHW contour, existing shoreline or 


streambank, floodplain elevation and location of property lines; 
c elevation contours of the upland within 15 feet of the OHW and 


referenced to accepted datum; and 
d plan view of locations and lineal footage of the proposed riprap. 


The plan must show the location of an upland baseline parallel to the 
shoreline with stationing. The baseline must be staked in the field by the 
applicant and maintained in place until project completion. Baseline origin 
and terminus each must be referenced to three fixed features measured to 
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the closest 0.05 foot, with measurements shown and described on the plan. 
Perpendicular offsets from the baseline to the OHW must be measured and 
distances shown on the plan at 20-foot stations. The plan must be certified 
by a registered engineer or surveyor. 


7.4.2 A construction plan and specifications, showing: 
a A sequencing analysis in compliance with section 7.3.2; 
b materials to be used, including the size(s) of any riprap to be used; 
c cross section detailing the proposed riprap, if any, drawn to scale, with 


the horizontal and vertical scales noted on the drawing. The detail 
should show the finished riprap slope, transitional layer design and 
placement, distance lake-ward of the riprap placement and OWH; 


d Description of the underlying soil materials; 
e Material specifications for stone, filter material and geotextile fabric. 


7.4.3 An erosion control and site restoration plan. 
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8.0 Sediment Removal 


 
8.1 Policy 


It is the policy of the Board of Managers to regulate the removal of sediment from 
public waters to mitigate the impacts of stormwater sediment transport and 
deposition. 
 


8.2 Regulation 


No person may remove sediment from the beds, banks or shores of any public water 
by any means without first securing a permit from the District. 


 
8.3 Criteria  


Sediment removal from the beds, banks or shores of any public water for navigation 
purposes must be demonstrated to be the minimal impact solution to achieve 
reasonable navigational access. Removal of accumulated sediment at stormwater 
outfalls may be permitted upon submittal of an application meeting the following 
criteria: 
8.3.1 Removal of sediment must not alter the original alignment, slope or cross-


section of the beds, banks or shores of any public water. 
8.3.2 Any excavated materials storage or disposal sites must be identified and 


shown to be: 
a Not below the OHW of a public water, public water wetland or wetland 


subject to the Wetland Conservation Act; 
b Not in the floodplain; or 
c Not subject to erosion or likely to cause re-deposition of the sediment to 


an adjacent water body, stormwater facility or storm sewer. 
8.3.3 Degradation or erosion of the banks or bed of the subject water body by 


entry of equipment must be avoided. 
8.3.4 Where determined necessary by the District to protect water quality, a 


floatation silt curtain must be placed around the sediment-removal site and 
maintained for the duration of the project.  


8.3.5 No activity affecting the bed of a protected water may be conducted 
between March 15 and June 15 on watercourses, or between April 1 and June 
30 on all other public water waterbodies, to minimize impacts on fish 
spawning and migration. 


 
8.4 Required information and exhibits 


The following exhibits must accompany the permit application; one full-size set 
(22 inches by 34 inches), one set reduced to a minimum of 11 inches by 17 inches, 
and one set as electronic files in a format acceptable to the District: 


8.4.1 A site plan, showing: 
a Delineation of the work area; 
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b Property lines; 
c Ordinary high water elevation; and 
d 100-year flood elevations. 


8.4.2 Profile, cross sections and/or topographic contours (at intervals of no more 
than 1 foot) showing existing and proposed elevations and proposed side 
slopes in the work area.  


8.4.3 In the case of projects using hydraulic means of sediment removal and 
onsite spoil containment, the applicant must provide: 
a Cross-section of the proposed dike; 
b Stage/storage volume relationship for the proposed spoil containment 


area; 
c Detail of any proposed outlet structure, showing size, description and 


invert elevation; 
d Stage/discharge relationship for any proposed outlet structure from the 


spoil containment area; and 
e Site plan showing the locations of any proposed outlet structure and 


emergency overflow from the spoil containment area. 
8.4.4 A site plan showing the proposed location of floating silt curtain(s). 
8.4.5 Supporting data: 


a Description and volume computation of material to be removed; 
b Description of equipment to be used; 
c Construction schedule; 
d Location map of spoil containment area; 
e Erosion control plan for containment area; 
f Restoration plan for any proposed permanent on-site spoil containment 


site showing final grades, removal of control structure, and a description 
of how and when the site will be restored, covered or revegetated after 
construction; 


g Detail of any proposed floating silt curtain including specifications. 
 


8.5 Fast-track public project approval 


A public entity may obtain a permit for removal of between 20 cubic yards or less 
of sediment from a public waterbody at a stormwater system outlet or similar 
structure on 48 hours’ advance notice to the District, identifying the location of 
the removal. The removal must comply with all criteria in section 8.3. 


 







Nine Mile Creek Watershed District Rules                 revisions adopted April 10, 2018 


 38 


9.0 Appropriation of Public Surface Waters 


 
9.1 Policy 


It is the policy of the Board of Managers to regulate the appropriation of public 
waters. 
 


9.2 Regulation 


A permit from the District is required to appropriate up to 10,000 gallons per day 
and up to 1,000,000 per year of water for a nonessential use from: 
9.2.1 A public water basin or wetland within the District that is less than 500 


acres in surface size; or 
9.2.2 A protected watercourse that has a drainage area of less than 50 square 


miles.  
 


9.3 Criteria 


An appropriation of public water permitted under this rule must not lower the 
water level in the basin or watercourse to an extent that would deprive the public 
and riparian property owners of reasonable use of and access to the water. In 
addition, the appropriation must: 
9.3.1 Be reasonable and practical with regard to alternative sources of water or 


methods available, including use of water appropriated during high flows 
and levels and stored for later use and the use of ground water, to attain the 
appropriate objective;  


9.3.2 Include the utilization of water storage and reuse and conservation 
practices; 


9.3.3 Be subject to restriction, at any time, to meet instream flow needs or 
protect basin water levels. 


 
9.4 Exhibits 


An applicant for a permit under this rule must provide: 
9.4.1 Written evidence of ownership, control of, or a license to use the land 


abutting the surface water source from which water will be appropriated. 
9.4.2 A completed application showing: 


a Applicant address; 
b Applicant email address; 
c Purpose of the requested appropriation; 
d Source of water; 
e Amount of water to be appropriated on a maximum daily, monthly and 


annual basis;  
f Means, methods, and techniques of appropriation; 
g Proposed pumping schedule, including rates, times and duration;  
h Alternative sources of water considered and reasons why the particular 


alternative proposed was selected;  
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i Analysis of the hydraulic and hydrological effect of the proposed 
appropriation on levels and flows and anticipated impacts, if any, on 
instream flow or lake level conditions to the extent that such facts are 
not already available to the District;  


j Information on any water storage facilities and capabilities and any 
proposed reuse and conservation practices;  


k A contingency plan or an agreement to accept no appropriation in the 
event of restrictions; and 


l For an appropriation from a basin, proof that the applicant has notified 
all riparian landowners of the proposed appropriation and signed 
statements from as many riparian landowners as the applicant is able to 
obtain stating support of the proposed appropriation, along with an 
accounting of number of signatures of riparian owners the applicant is 
unable to obtain.  


 
An appropriation application form may be obtained from the District offices.  
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10.0 Variances and Exceptions 


 
10.1 Variances 


The Board of Managers may consider requests for variances from strict compliance 
with the requirements of a District rule. To grant a variance, the Board of 
Managers must find, based on demonstration by the applicant: 
10.1.1 That because of unique conditions inherent to the subject property, which 


do not apply generally to other land or structures in the District, undue 
hardship on the applicant, not mere inconvenience, will result from strict 
application of the rule; 


10.1.2 That the hardship was not created by the landowner, the landowner's agent 
or representative, or a contractor, and is unique to the property. 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;  


10.1.3 That the activity for which the variance is sought will not materially 
adversely affect water resources, flood levels, drainage or the general 
welfare in the District; and  


10.1.4 That there is no feasible and prudent alternative to the proposed activity 
requiring a variance. 


 
10.2 Exceptions 


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, with such further 
conditions as the Board of Managers may impose, than would strict compliance 
with the provision.  


 
10.3 Violation 


A violation of any condition of a permit approved with a variance constitutes 
grounds for termination of the variance. 
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11.0  Permit Fees  


 
11.1  Policy 


It is the determination of the Board of Managers that:  
11.1.1 Charging a minimal permit application fee will increase public awareness of 


and compliance with District permitting requirements, and will reduce 
enforcement and inspection costs; 


11.1.2 The public interest will benefit from inspection by District staff of certain 
large-scale projects in locations presenting particular risk to water resources 
to provide the Board of Managers with sufficient information to evaluate 
compliance with District rules and applicable law, and the District’s annual 
tax levy should not be used to pay such costs; and 


11.1.3 From time to time persons perform work requiring a permit from the 
District without a permit, and persons perform work in violation of an 
issued District permit. The Board of Managers determines that its costs of 
inspection and analysis in such cases will exceed such costs where the 
applicant has complied with District requirements. The Board of Managers 
further concludes that its annual tax levy should not be used to pay costs 
incurred because of a failure to meet District requirements but rather such 
costs should be recovered from the responsible parties. 


 
11.2  Requirement 


The District will charge applicants permit fees in accordance with a schedule that 
will be maintained and revised from time to time by resolution of the Board of 
Managers to ensure that permit fees cover the District’s actual costs of 
administrating and enforcing permits and the actual costs related to field 
inspections of permitted projects, such as investigation of the area affected by the 
proposed activity, analysis of the proposed activity, services of a consultant and 
any required subsequent monitoring of the proposed activity. Costs of monitoring 
an activity authorized by permit may be charged and collected as necessary after 
issuance of the permit. The fee schedule may be obtained from the District office 
or the District’s web site at http://www.ninemilecreek.org. A permit applicant 
must submit the required permit fee to the District at the time it submits the 
relevant permit application. The fee provided for in this Rule will not be charged to 
any agency of the United States or of any governmental unit or political 
subdivision of the State of Minnesota. 


 



http://www.ninemilecreek.org/
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12.0 Financial Assurances 


 
12.1 Policy 


It is the policy of the District to protect and conserve the water resources of the 
District by requiring a bond or other financial performance assurance with a 
permit application to ensure adequate performance of the authorized activities 
and compliance with the District rules.  


 
12.2 Requirement 


The District may require a performance bond, letter of credit or other financial 
assurance in a form approved by the District for an activity regulated under these 
rules. A performance financial assurance will not be required of any agency of the 
United States or of any governmental unit or political subdivision of the State of 
Minnesota. 


 
12.3  Criteria 


Financial assurances required pursuant to this rule must be issued in compliance 
with the following criteria: 
12.3.1 The financial assurance must be a performance bond, letter of credit, cash 


deposit or other form acceptable to the District, and a commercial financial 
assurance must be from an issuer licensed and doing business in Minnesota. 
Financial assurance templates may be obtained from the District web site 
(www.ninemilecreek.org) and also are available from the District office. 


12.3.2 The financial assurance must be issued in favor of the District and 
conditioned upon the applicant’s performance of the activities authorized 
in the permit in compliance with the terms and conditions of the permit 
and all applicable laws, including the District’s rules, and payment when 
due of any fees or other charges authorized by law, including the District’s 
rules. The financial assurance must state that in the event the conditions of 
the financial assurance are not met, the District may make a claim against 
it. In the event that the District makes a claim against a financial assurance, 
the full amount of the financial assurance required must be restored within 
45 days. 


12.3.3 The financial assurance must be effective for at least three years from the 
date of issuance and must contain a provision that it may not be canceled 
without at least thirty (30) days prior written notice to the District.  


12.3.4 The financial assurance must be submitted by the permit applicant, but the 
financial assurance principal may be either the landowner or the individual 
or entity undertaking the proposed activity.  


12.3.5  No financial assurance will be released except pursuant to the terms of 
section 12.4.  


12.3.6 No interest will be paid on financial assurances held by the District. 
12.3.7 The amounts of financial assurances required by the District will be set by 



http://www.ninemilecreek.org)/





Nine Mile Creek Watershed District Rules                 revisions adopted April 10, 2018 


 43 


the Board of Managers by resolution. The schedule of financial assurance 
amounts will be maintained on the District website 
(www.ninemilecreek.org) and also will be available from the District office. 
Financial assurance amounts will be set as necessary to cover the following 
potential liabilities to the District:  


a field inspection, monitoring and related fees authorized under 
Minnesota Statutes section 103D.345; 


b the cost of maintaining and implementing erosion and sediment 
control and other protective measures required by the permit; 


c the cost of planting and establishing buffer area; 
d the cost of remedying damage resulting from noncompliance with 


the permit or for which the permittee is otherwise responsible. 
12.3.8 When a cash escrow is to be provided to fulfill a District financial assurance 


requirement, the permittee/escrow provider will be required as a condition 
of permit issuance, transfer or renewal to enter into a cash escrow 
agreement with the District. Permit approval may be revoked for failure to 
comply with this requirement. A cash escrow agreement template will be 
maintained on the District website (www.ninemilecreek.org) and also will 
be available from the District office. 


 
12.4  Financial Assurance Release 


On written notification of completion of a project and submission of the chloride-
management plan pursuant to subsection 4.3.4, if applicable, the District will 
inspect the project to determine if the project has been constructed in accordance 
with the terms of the permit and District rules. If the project is completed in 
accordance with the terms of the permit and District rules, the permittee has 
submitted any documentation or other records necessary to demonstrate and 
confirm that required facilities, features or systems have been constructed or 
installed and are functioning as designed and permitted, and there is no 
outstanding balance for unpaid permit fees, the District will release the financial 
assurance.  
12.4.1 Final inspection compliance constituting grounds for financial assurance 


release includes, but is not limited to: 
a demonstration by the permittee and confirmation by the District that 


the site has been vegetated and stabilized to prevent erosion and 
sedimentation per subsection 5.3.3 and that erosion and sedimentation 
controls have been removed; 


b demonstration and confirmation that stormwater management features 
have been constructed or installed and are functioning as designed and 
permitted; 


c payment of all outstanding fees to the District. 
 
The District may return a portion of the financial assurance if it finds that the 
entire amount is no longer required to ensure compliance with the permit 



http://www.ninemilecreek.org)/
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conditions and District rules. If the District has not inspected the project and 
made a determination about the project’s compliance with the above criteria 
within 45 days of District receipt of written notification of project completion, the 
financial assurance is deemed released unless the District notifies the permittee 
that final inspection compliance matters remain outstanding. In the event that a 
financial assurance is released through expiration of the time for confirmation of 
final inspection compliance, the District will provide a writing releasing the 
financial assurance if needed to meet the issuer’s requirements. 
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13.0 Enforcement 


 
13.1 Investigation of noncompliance  


District staff and agents may enter and inspect a property in the watershed to 
determine whether a violation of one or more District rules, a permit or an order 
exists or whether land-disturbing activities have been undertaken in violation of 
District regulatory requirements. 
 


13.2 Board hearing; administrative compliance order 


A property owner or permittee will be provided with reasonable notice of a 
compliance hearing and an opportunity to be heard by the Board of Managers on a 
finding of probable violation and failure of the property owner to apply for a 
permit or a permittee to take necessary corrective steps. At the conclusion of a 
hearing, the District may issue a compliance order. A District compliance order 
may require a property owner to apply for an after-the-fact permit and/or effect 
corrective or restorative actions. A District compliance order may require that 
land-disturbing activities on the property cease until corrective or restorative 
actions take place. 
 


13.3 District court enforcement 


The Board of Managers may seek judicial enforcement of an order and recovery of 
associated legal costs and fees, as provided by Minnesota Statutes chapter 103D, 
through a civil or criminal action pursuant to Minnesota Statutes sections 
103D.545 and 103D.551. 
 


13.4  Liability for enforcement costs 


The permittee or owner of a property that is the subject of District enforcement 
action will be liable for associated costs incurred by the District, including but not 
limited to the costs of inspection and monitoring of compliance, engineering and 
other technical analysis, legal fees and costs, and administrative expenses.  
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Appendix 4a: Low-Floor Elevation Assessment.  
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Appendix 4a: Low Floor Elevation Assessment 


 


Overview of Lowest Floor Issue 


There seems to be two reasons for establishing a minimum lowest floor elevation in the 
vicinity of a pond – to prevent flooding of the structure by surface water and to prevent 
seepage or damage from uplift pressures that could result from a rise in the water table 
elevation. The first reason (direct flooding) can easily be established with knowledge of 
the maximum flood elevation of a pond (or the 100-year elevation, if this is used) and 
ground surface topography. The second reason (a rise in the water table due to increased 
pond elevations) is not so straight forward. This second area is the subject of this memo. 


When a formerly dry pond becomes wet (or when a wet pond’s water elevation increases) 
due to a storm event, downward seepage of the ponded water begins. The rate of seepage 
through the bottom of the pond is dependent upon: 


1) The elevation of the water surface above the pond bottom 


2) The soil type at the bottom of the pond (i.e. the pond bottom’s thickness and 
permeability) 


3) The type of soil underneath the pond (e.g., clay, silt, sand, gravel) 


4) The degree of saturation of the soils beneath the pond  


5) The depth to the water table 


In general, higher seepage through the bottom of the pond will occur when the water 
surface elevation is high, the pond’s bottom sediments are thin and/or sandy, the soils 
underneath the pond are permeable (such as sand or gravel), the soils underneath the 
pond have a high moisture content (i.e, they are at field capacity or higher), and the water 
table is well below the bottom of the pond (i.e. the soils are freely draining). 


Higher seepage rates through the bottom of the pond will cause the water table elevation 
to rise by creating a “mounding condition” below the pond. How high and how 
widespread the water table mound becomes are contributing factors to whether or not 
basements will be affected. However, the single most important factor that will determine 
if seepage from a pond will cause wet basement problems is the depth to the water table, 
below the basement.  


The magnitude and extent of the groundwater mounding conditions is also contingent 
upon the aquifer’s transmissivity (aquifer permeability multiplied by aquifer thickness), 
the specific yield of the aquifer materials, and the duration of the high water levels in the 
pond. In general, thicker aquifers with higher permeability will experience less mounding 
than thinner aquifers of lower permeability. Perched aquifers (i.e. groundwater zones less 
than about 10 feet that overlie extensive clay layers) typically experience the greatest 
amount of mounding. 
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Overview of Variance Evaluation Method 


All of the combinations of settings, pond configurations, aquifer parameters, and 
distances from ponds cannot be anticipated before hand in coming up with a method to 
quickly evaluate whether or not a variance to the minimum floor elevation ordinance 
should be considered. However, by making some generalities, the most commonly 
encountered situations can be evaluated. This is the approach taken here. 


A groundwater flow model of a “typical” pond and aquifer setting was developed. Aquifer 
parameters and pond elevations were varied and the resulting water table mounding 
conditions were simulated. The following conditions were evaluated: 


1. Pond elevation increases of 2 feet, 4 feet, and 6 feet above normal or dry 
conditions. 


2. Depth to the water table (before flooding) of 3 feet (to represent conditions of 3 
feet or less) and 10 feet (to represent conditions where the depth to the water table 
is greater than 3 feet). The purpose of simulating these two conditions is that with 
shallow water tables, the rate of infiltration is substantially reduced as the 
groundwater mound rises into the pond. For deeper aquifer conditions, the pond 
bottom is always above the water table and the depth to the water table has no 
bearing on the seepage rate. 


3. Three aquifer conditions: clay or perched aquifers (transmissivities of 7 ft2/day and 
specific yield values of 0.1); silt aquifers (transmissivity of 70 ft2/day and specific 
yield values of 0.2) and sand and gravel aquifers (transmissivities of 2000 ft2/day 
and specific yield values of 0.2). 


4. Pond bottom sediment thickness of 1 feet and bottom sediment hydraulic 
conductivity of 1 ft/day.  


5. Instantaneous occurrence of a flood condition in the pond, which lasts for 25 days, 
followed by instantaneous reduction to normal conditions. The purpose of using 
this condition is that the effects of aquifer storage (specific yield) are taken into 
account. A duration of 25 days was selected as being a reasonable time period of 
flood conditions.  


6. Increases in the water table elevation were recorded at several distances between 5 
feet and 200 feet from the pond. The maximum rise during the modeled period 
was selected for plotting. 


The U.S. Geological Survey’s groundwater modeling code, MODFLOW, was used for this 
analysis. 


How to Determine if a Variance is Warranted 


In order to determine if a proposed lowest floor elevation is acceptable, the following 
need to be known: 


1. Depth to the water table and an estimation of the water table’s seasonally high 
elevation. 
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2. Type of aquifer materials – e.g., clay, silt, sand, gravel 


3. Information as to whether or not the water table is perched or is part of a deeper, 
thicker aquifer system. 


4. An estimate of the flood elevation of the pond. 


5. The distance of the proposed floor to the pond. 


Depth to the water table and the type of aquifer material needs to be determined through 
the installation of soil borings. The other information should be estimated from other 
sources. 


Once this information is obtained, the minimum depth to the water table from the 
bottom of the proposed floor slab can be determined from one of six plots, attached to 
this memorandum. Which of the six plots to use depends on the depth of the water table 
with respect to the pond’s bottom and the type of aquifer material (e.g., clay, silt, sand, 
gravel). The following steps should be used: 


1. Determine the closest distance of the proposed floor to the pond (if the pond size 
increases during flooding, the distance should be from the flooded perimeter of 
the pond to the proposed floor). 


2. Using Plot 1, determine the minimum permissible depth to the water table for the 
specified distance from the pond. If the actual depth to the water table (see 
discussion below for determining this) is greater than the value on Plot 1, no 
further evaluation is necessary – the floor is sufficiently high with respect to the 
water table that the water table will not reach the bottom of the slab, regardless of 
the soil type or transmissivity. If the depth to the water table is less than the value 
from Plot 1, further evaluation is necessary. 


3. If the soil type of the aquifer, below the water table, is mostly clay OR if the aquifer 
is perched (a continuous clay layer is less than 5 feet below the water table), Plot 2 
must be used. The appropriate pond level increase (2, 4, or 6 feet) for flood 
conditions must be used in Plot 2 to find the minimum permissible depth to the 
water table. If the depth to the water table from Plot 2 is less than the actual depth 
to the water table, the proposed floor elevation is too low and must be raised to 
equal the value from Plot 2. 


4. If the soil type of the aquifer is mostly silt AND the pond bottom is 3 feet or less 
above the water table, Plot 3 should be used. 


5. If the soil type of the aquifer is mostly sand or gravel AND the pond bottom is 3 
feet or less above the water table, Plot 4 should be used. 


6. If the soil type of the aquifer is mostly silt AND the pond bottom is 3 feet or more 
above the water table, Plot 5 should be used. 


7. If the soil type of the aquifer is mostly sand or gravel AND the pond bottom is 3 
feet or more above the water table, Plot 5 should be used. 
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The values from the plots are guidelines, based on typical conditions. If the plots indicate 
the proposed floor elevation is too low, additional analyses and data collection could be 
pursued by the applicant. These additional analyses could include additional soil borings, 
long-term monitoring of piezometers, or more sophisticated modeling. 


Determining Depth to the Water Table 


If a variance to a lowest floor elevation ordinance is to be considered, the depth to the 
water table at the location in question must be known. Without this knowledge, there 
cannot be a technical basis for approving a variance. Furthermore, the applicant should 
demonstrate that the measured water-table elevation is both representative of conditions 
over the entire floor area and is representative of values typical for seasonally high 
conditions (e.g. spring conditions).  A suggested requirement for collecting this 
information is the following: 


1) A minimum of two soil borings shall be installed at or near the perimeter of the 
lowest floor. At least one of these borings shall be where the floor is closest to the 
nearest pond.  


2) Soil borings shall extend to a depth of at least 7 feet below the water table. The 
borings shall be left open for a time sufficient to determine the stabilized water 
level in the borehole. The water level shall be measured with reference to a known 
bench mark that can relate the water table elevation to the proposed floor 
elevation. Soils at or immediately below the water table shall be sampled and 
texturally classified using an approved classification method. 


Water levels measured during dry summer months or during the winter may be lower 
than water levels during the spring. The applicant should be required to make an effort to 
determine the likely amount of seasonal fluctuation in the water table in the area. Water 
level records from wells completed in the area could be used. If information is 
unavailable, the applicant should be required to add a value to the measured water table 
elevation. One suggestion would be to assume 25% of the total annual precipitation (29 
inches), divided by the average effective porosity for non-cohesive soils (0.3), which is: 


(29 inches/4) x (1 foot/12 inches)/0.3 = 2 feet 


If the seasonally adjusted maximum water-table elevation is eight (8) feet or below the 
bottom of the slab of the lowest floor, it is unlikely that temporary flood conditions in the 
pond will cause the water table to rise to the level of the floor.2 


Determining Soil Type at the Water Table 


The textural classification from the soil borings will be necessary for determining the 
expected rise in the water table caused by an increase in pond elevation. At a minimum, 
the soil should be classified as one of the following: 


                         
2 This assumes that the pond level begins to return to normal within about 30 days and the pond level’s 
increase is not greater than 6 feet. 
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1) Sandy or gravely soils – consisting of predominantly sand or gravel, with minor 
amounts of silt and clay 


2) Silty soils – consisting predominantly of silt 


3) Clayey soils – consisting predominantly of clay 
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From: David Poggi
To: Lauren Foley; mike@ronclark.com
Cc: Bob Obermeyer (BObermeyer@barr.com); Marty Campion
Subject: RE: NMCWD Permit 2020-72: Items needed
Date: Friday, June 26, 2020 10:35:22 AM
Attachments: 200626_0301_Shady Oak Crossing_SWMP.pdf

Shady Oak Road Redevelopment Updated Geotechnical Evaluation 5-21-19.pdf

Thank you Lauren. Please see additional information in responses below…

Dave Poggi, P.E.
Civil Methods, Inc.
1551 Livingston Avenue, Suite 104
West St. Paul, MN 55118
o:763.210.5713 | c:612.242.7210 |  f:206.338.2467
dave.poggi@civilmethods.com  |  www.civilmethods.com

From: Lauren Foley
Sent: Thursday, June 25, 2020 9:00 AM
Subject: NMCWD Permit 2020-72: Items needed

Dave,

The District’s engineers have looked over the submission for Shady Oak Crossing and need the
following items addressed before the rest of the review can be finished.

Rule 1.2.2 states that the district will not take action on an application unless the project has
received at least preliminary required approval from the relevant city planning or regulatory
office or body, if required. The status of the project with the City needs to be provided to the
District to determine if consideration by the district is timely.    The project has received
Preliminary Plat approval from the City per the project engineer, Marty Campion.
The 2016 wetland boundary determination and MnRAM assessment completed for the
wetland to the west of the site shows the wetland extending onto the site in the southwest
corner of the property. The District’s wetland buffer requirements, Rule 3.4, will apply to the
project. The MnRAM has been determined the wetland to be a medium value wetland
requiring a minimum 20 foot and average 40 foot wetland buffer. The buffer limits, both
minimum and average, need to be shown on the plans.  There is space for the required
buffer width and it is being added to the construction plans.
The narrative states the District’s volume retention requirement of 1.1 inches of runoff from
the on-site impermeable areas. Yet, the infiltration volume calculation (page 2) shown uses
1.0 inches of runoff. The calculation needs to be corrected to show 4,999 cubic feet of volume
retention is required to be provided.  It appears the 1.1” indicated in the narrative was used
in the calculation resulting in the 4699 CF shown; however, the 1.0” shown in the
calculation text has been corrected in the attached revised SWMP.
District Rule 4.5.4d (i) requires that a minimum separation of 3 feet is required between the
bottom of an infiltration facility and groundwater. The geotechnical information shows in

Item E

mailto:dave.poggi@civilmethods.com
mailto:LFoley@ninemilecreek.org
mailto:mike@ronclark.com
mailto:BObermeyer@barr.com
mailto:mcampion@campioneng.com
mailto:dave.poggi@civilmethods.com
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.civilmethods.com%2F&data=02%7C01%7C%7Cb5411826f31646d9eae708d819e67a21%7C2919a9738bd9474bab188efe78993b13%7C0%7C0%7C637287825194009264&sdata=lLczfNR%2BuIHDdk0iU%2B96H6fnsG%2Fzx%2BkLZnXCVU9D8Os%3D&reserved=0
mailto:LFoley@ninemilecreek.org



STORMWATER MANAGEMENT PLAN


Shady Oak Crossing
Minnetonka, MN


ORIGIN DATE: 04-13-2017
REVISED: 06-26-2020


PREPARED FOR:
Campion Engineering Services, Inc.
1800 Pioneer Creek Center
Maple Plain, MN 55359


PREPARED BY:
Civil Methods, Inc.
1551 Livingston Avenue, Ste. 104
West St. Paul, MN 55118


ENGINEER CERTIFICATION:
I hereby certify that this plan, specification, or report was prepared by me or under my direct supervision and that
I am a duly licensed Professional Engineer under the laws of the State of Minnesota.


Name: David Poggi, PE


Signed:


Date: 06-26-2020


Registration: MN No.  44573







Shady Oak Crossing - SWMP Page | i
June 2019


Table of Contents
1. INTRODUCTION ............................................................................................................................................. 1


2. EXISTING SITE CONDITIONS ........................................................................................................................... 1


3. PROPOSED SITE CONDITIONS ........................................................................................................................ 2


3.1 DRAINAGE PATTERNS .................................................................................................................................. 2
3.2 VOLUME CONTROL AND WATER QUALITY......................................................................................................... 2
3.3 RATE CONTROL .......................................................................................................................................... 3


APPENDIX A – SOILS INFORMATION


APPENDIX B – DRAINAGE DIAGRAM


APPENDIX C – SUBCATCHMENT SUMMARY


APPENDIX D – P8 OUTPUT


APPENDIX E – HYDROCAD OUTPUT







Shady Oak Crossing - SWMP Page | 1
June 2019


1. INTRODUCTION


The Shady Oak Crossing commercial development is proposed to be located at 4312 Shady Oak
Road, Minnetonka, MN.  In addition to the new building, the re-developed site will include a
new parking lot with an entrance to Oak Drive Lane, along with the removal of the previous
access to Shady Oak Lane.  Impervious coverage on the property will be reduced, and a
stormwater management system will convey all site runoff to a new basin installed on the
adjacent property to the west.


The primary parcel for the project construction is approximately 1.58 acres, while the western
parcel is 0.65 acres and the southern parcel is 0.38 acres (the project will reduce impervious
surface area, but will disturb more than 50% of the site).   The development must meet the
stormwater management standards of the City of Minnetonka, the Nine Mile Creek Watershed
District (NMCWD), and the MPCA NPDES Permit.


Regulatory Stormwater Requirements:


1) Infiltrate or otherwise retain the volume of 1.1” of rainfall over all site impervious area.


2) Treat the runoff to the following pollutant reductions:  90% TSS & 60% TP.


3) Match or reduce stormwater discharge rates for the 2-, 10-, and 100-year, Atlas-14
storm events.


4) Include a pretreatment device when underground infiltration methods are employed.


5) Maintain a minimum of 3.0’ of separation from the bottom of an infiltration device to
the groundwater table elevation.


2. EXISTING SITE CONDITIONS


The existing parcels total approximately 2.61 acres, with the easterly and southeasterly parcels
consisting almost entirely of impervious surface associated with existing commercial
development, and the smaller westerly parcel including a residence and yard.  The soils present
at the site consist of silt sands and clay sands of moderate infiltration capacity, according to soil
logs collected at the site (Appendix A).  For design purposes, HSG Type C soils have been
conservatively assumed.


The site is covered with 1.53 acres of impervious surface, and primarily drains west into the
wetland.  Existing drainage patterns on the site are illustrated on Figure 1 (Appendix B).
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3. PROPOSED SITE CONDITIONS


3.1 DRAINAGE PATTERNS


The proposed site conditions include 51,258 ft2 (1.18 ac) of impervious area, a 23% reduction
from the existing site condition.  The property drainage patterns will remain generally
unchanged, with runoff collected by new storm sewer and discharged to a new infiltration
basin between the parking lot and offsite wetland to the west.  Roof runoff will be directed
into the storm sewer system, with small areas along the street and south sides draining
directly offsite (Appendix B).


A summary of the existing and future subcatchment data is included in Appendix C.


3.2 VOLUME CONTROL AND WATER QUALITY


The proposed infiltration basin will provide a sufficient level of retention to meet the volume
control requirements outlined above, including infiltrating 1.1” of runoff from all impervious
area.  The relevant volume calculations are as follows:


Infiltration Volume Calculation:


1.1” x Impervious Area = 1.1” x (1’/12”) x 51,258 sq. ft. = 4,699 cu. ft.


Total Volume Required = 4,699 cu.ft.


Total Volume Provided = 5,913 cu.ft. ü


As indicated above, the infiltration volume provided (5,913 cu. ft.) exceeds the volume of
runoff required to be retained on-site.  The provided infiltration volume is stored in the basin
between the bottom elevation (916.0) and the outlet elevation (917.5), with no credit
assumed for infiltration occurring during rainfall.  Although the soils appear sandy, the depth
of the basin (bottom to outflow elevation) is limited to 1.5’ to ensure timely drawdown.


Treatment is required to reduce site discharge of sediment (TSS) by 90% and phosphorus (TP)
by 60%.  Most of the property drains to the infiltration basin, which is sized to meet or exceed
these requirements.  However, a portion of the site will discharge directly without treatment;
therefore, the pollutant discharge from the entire site has been evaluated using an
acceptable computer model (P8, in this case), as required.


The P8 output is included in Appendix D, as summarized here:


Water Quality Results (P8):


Annual TSS Reduction: 90.9%  (> 90% ü)


Annual TP Reduction: 86.4%  (> 60% ü)
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3.3 RATE CONTROL


The stormwater runoff from the property drains primarily to the wetland to the west (Node
1), but does include a portion draining directly to the street (Node 2).  The existing and
proposed conditions have been modeled with HydroCAD to ensure rate control requirements
are met for the design rainfall events (Appendix E).


The following table summarizes the model results:


Table 1:  Discharge Summary


Node, ID
Existing


(cfs)
Proposed


(cfs)
Existing


(cfs)
Proposed


(cfs)
Existing


(cfs)
Proposed


(cfs)


1R - To Wetland 5.7 1.1 9.3 6.7 17.0 9.7


2R - To Street 0.9 0.5 1.5 1.1 2.8 2.6


2-Year, 2.86" 10-Year, 4.26" 100-Year, 7.32"


As indicated, the proposed condition adequately mitigates runoff discharge rates.







Appendix A – Soils Information
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May 21, 2019 
 
Ron Clark Construction 
Attention: Michael Roebuck 
7500 West 78th Street 
Edina, MN 55439 
 
Subject: Updated Geotechnical Exploration and Engineering Review 
  Shady Oak Road Redevelopment 
  Minnetonka, Minnesota 


 NTI Project No. 19.MSP08308.000  
  (Update to the original Geotechnical Report Completed under NTI Project Number 
    16.61440.000 Completed in 2016) 


Dear Mr. Roebuck, 


In accordance to your request and subsequent authorization, Northern Technologies, LLC (NTI) 
conducted a supplemental Geotechnical Exploration for the above referenced project.  NTI 
completed the original exploration in May of 2016 under NTI project number 16.61440.000.   


Due to a change in project scope additional site exploration and an update to the original 
geotechnical evaluation was required.  This report is intended to supersede the previous completed 
report in its entirety. 


Our services included advancement of exploration borings and preparation of an updated 
engineering report with recommendations developed from our geotechnical services. Our work was 
performed in general accordance with our proposal dated May 7, 2019. 


We appreciate the opportunity to have been of service on this project.  If there are any questions 
regarding the soils explored or our review and recommendations, please contact us at your 
convenience at (651) 389-4181. 


Northern Technologies, LLC 


 
Debra A. Schroeder, PE 
Senior Engineer 


 


Ryan M. Benson, PE 
Vice President 


  


I hereby certify that this plan, 
specification, or report was prepared 
by me or under my direct supervision 
and that I am a Duly Licensed 
Professional Engineer under the Laws 
of the State of Minnesota. 


 


Ryan M. Benson 


Date:     05/21/19  Reg. No. 42724 
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GEOTECHNICAL EXPLORATION AND ENGINEERING REVIEW 


Shady Oak Road Redevelopment 


NTI Project No. 19.MSP08308.000 


1.0 EXECUTIVE SUMMARY 


We briefly summarize below our geotechnical recommendations for the proposed project. The summary 
must be read in complete context with our report. 


• We conclude you may support the proposed structure upon standard perimeter strip and 
spread column footings bearing on competent, non-organic natural soil(s), properly compacted 
engineered fill, or a ground improvement system consisting of aggregate piers as recommended 
within our report. 


• For most of the site, the excavation to remove existing fill from beneath the building area will be 
incidental to performing the excavation for the proposed below-grade level.  However, deeper 
fill deposits were encountered in select areas of the site that would require excavations of up to 
approximately 19.5 feet below existing grades.  These deep corrections may prove to be 
economically or logistically difficult.  Therefore, NTI suggests that consideration be given to 
improving the in-place soils through ground modification consisting of aggregate piers.   


• Building linear strip footings and interior column footings (if required) may be proportioned 
using the maximum net allowable soil bearing pressures of 3,000 pounds per square foot (psf).  
This value may be increased to 4,000 psf with the construction of a properly compacted granular 
fill cushion beneath the foundations or potentially the utilization of a ground modification 
system.  Final bearing pressure for ground modification systems are at the discretion of the 
professional engineer responsible for the ground modification system as they are typically 
constructed utilizing a design build approach through the contractor selected.  


• Groundwater was observed at depths ranging between 12 ½ and 24 ½ feet.  This correlates to 
approximate elevations ranging from 895.5 to 908.0 feet.  As an exception, groundwater was 
not encountered at Boring SB-5. 


• Overall, the site soils are conducive to movement of groundwater both laterally and vertically.  
The moisture content of such soils can vary annually and per recent precipitation.  Such soils and 
other regional dependent conditions may produce groundwater entry of project excavations.  
We direct your attention to other report sections and appendices attachments concerning 
groundwater issues and subsurface drainage. 
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2.0 INTRODUCTION 


2.1 Site / Project Description 


The proposed Shady Oak Road Redevelopment project is to be constructed as defined within Table 1.   


Table 1: Project & Site Description 


Item Description 


Building Type 67-unit apartment structure with a below-grade parking 
level. 


Floor Elevations First floor assumed to be within 7 feet of existing site 
grades. 


Proposed Maximum Change in Site Elevation NTI assumes that site grades will remain within 
approximately 10 feet as compared to the grades 
encountered during the site exploration.   


Site Description 


Location of Project Southwest quadrant of Oak Drive Lane and Shady Oak 
Road in Minnetonka, MN. 


Existing Land Use / Improvements to Parcel The project area consists of a single- story commercial 
retail structure with associated parking. 


Current Ground Cover Pavements and light landscaping. 


Topography at Site Approximately 11.5 feet of grade change between our 
borings, gently sloping from east to west. 


2.2 Scope of Services 


The purpose of this report is to present a summary of our geotechnical exploration and provide 
generalized opinions and recommendations regarding the soil conditions and design parameters for 
founding of the project.  Our “scope of services” was limited to the following: 


1. Explore the project subsurface by means of 10 standard penetration test (SPT) borings 
extending to maximum depths of approximately 30 feet below existing grade, and conduct 
laboratory test(s) on representative samples for characterizing the index and engineering 
properties of the soils at the project site. 


2. Prepare a report presenting our findings from our field exploration, laboratory testing, and 
engineering recommendations for foundation types, footing depths, allowable bearing capacity, 
estimated settlements, floor slab support, excavation, engineered fill, compaction and potential 
construction difficulties related to excavation, backfilling and drainage, pavement design, and 
lateral earth pressure parameters for below grade construction. 
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3.0 EXPLORATION PROGRAM RESULTS 


3.1 Exploration Scope 


The original site geotechnical drilling occurred between May 12 and May 13, 2016.  The supplemental 
field work was completed on May 15, 2019.  Individual borings advanced at the approximate locations 
as presented on the diagram within the appendices.  NTI located the borings relative to existing site 
features and determined the approximate elevation of the borings utilizing a Trimble GeoXH 6000 GPS 
unit in correlation with NAVD 88 GeoID 09 datum.  Please refer to the Boring Location Diagram in 
Appendix C for additional detail.    


Soil samples obtained at the site will be held for 60 days at which time they will be discarded.  Please 
advise us in writing if you wish to have us retain them for a longer period.  You will be assessed an 
additional fee if soil samples are retained beyond 60 days. 


3.2 Subsurface Conditions 


Based on results of the current geotechnical exploration, Table 2 provides a general depiction of 
subsurface conditions at the project site.  Additional comment on the evaluation of recovered soil 
samples is presented within the report attachments. 


Table 2: Observed Subsurface Stratigraphy at Project Site1 


Stratum 


Depth to Base of 
Stratum below existing 
grade Material Description Notes 


Surface 
2 to 4 inches 
4 to 6 inches 


Bituminous Pavement 
Apparent Aggregate Base 


Aggregate Base and topsoil 
designation by visual observation 
only and not intended to confer 
conformance with DOT or other 
municipal standards  Boring SB-10 
being the one exception with 
approximately 8 inches of topsoil 
at the surface. 


Undocumented 
Fill 


4.5 to 19.5 feet 


Undocumented fill soils generally 
consisting of poorly graded with 
silt (SP-SM), silty sand (SM) and 
clayey sand (SC).   


Variably compacted, occasional 
apparent buried topsoil and 
localized zones of buried organic 
soils. 


Native Glacial 
Soils 


The borings terminated 
at their planned depth in 
this stratum. 


Native soils predominantly 
composed poorly graded with silt 
to poorly graded silt with gravel 
(SP-SM), poorly graded sand with 
clay (SP-SC), poorly graded sand 
to poorly graded sand with gravel 
(SP), and clayey sand (SC), as well 
as sandy lean clay (CL) 


Generally medium dense to dense 
sand and medium to rather stiff 
clay; locally loose sand. 


1. Table summary is a generalization of subsurface conditions and may not reflect variation in subsurface strata 
occurring on site.  The general geologic origin of retained soil samples is listed on the boring logs.   
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Please refer to the boring logs within the appendices for a detailed description and depths of stratum at 
each boring.  The boreholes were abandoned using high solids bentonite or neat cement grout as per 
appropriate local and state statutes.  Minor settlement of the boreholes will occur.  Owner is 
responsible for final closure of the boreholes.   


3.3 Groundwater Conditions 


The drill crew observed the borings for groundwater depth (if any) during and at the completion of 
drilling activities.  Groundwater was observed at depths ranging between 12½ and 24½ feet.  This 
correlates to approximate elevations ranging from 895.5 to 908.0 feet.  As an exception, groundwater 
was not encountered at Boring SB-5.  The high variability in the groundwater level is likely due to the 
short duration for which the borings remained open prior to abandonment.  Additionally, the onsite clay 
and silt laden soils can be slow draining and therefore conducive to the development of zones of 
perched water at varying locations and elevations across the project site.   


More precise determination of the current static ground water level would require the installation of 
piezometers with readings taken over an extended period of time.     


Overall, the site soils are conducive to movement of groundwater both laterally and vertically.  The 
moisture content of such soils can vary annually and per recent precipitation.  Such soils and other 
regional dependent conditions may produce groundwater entry of project excavations. 


3.4 Laboratory Test Program  


Our analysis and recommendations of this report are based upon our interpretation of the standard 
penetration resistance determined while sampling soils, laboratory test results and experience with 
similar soils from other sites near the project.  The results of such tests are summarized on the boring 
logs or attached test forms. 


4.0 ENGINEERING REVIEW AND RECOMMENDATIONS 


The following recommendations are based on our present knowledge of the project.  We ask that you or 
your design team notify us immediately if significant changes are made to project size, location or design 
as we would need to review our current recommendations and provide modified or different 
recommendations with respect to such change(s).   


4.1 Project Scope 


We understand the proposed structure will include concrete foundation walls and footings for support 
of above grade construction.  NTI’s assumed foundation loads and change in grade is summarized within 
Table 3.  Our assessment of project soils, opinions, and report recommendations are based directly on 
application of estimated structural loads to site soils. 
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Table 3: Foundation Loads / Change in Grade / Footing Elevation 


Building Element Load / Condition 


Perimeter Strip Footings 7 kips per lineal foot or less 


Interior Strip Footings 7 kips per lineal foot or less 


Isolated Interior Column Footings 250 kips or less 


Exterior Column Footings 250 kips or less 


Change in Overall Site Grade (from original  


ground surface) 
10 feet or less 


Basement Excavation Approximately 10-foot excavation from existing grades 


Free Standing Retaining Walls None anticipated 


4.2 Site Preparation 


Project construction, as proposed, will involve razing the existing structure, site grading, and removal of 
all existing underground utilities from within the proposed building pad (if encountered).   


The undocumented, previously placed fill and organic soils encountered in the soil borings are not 
considered suitable for direct support of the foundations or floor slabs.  NTI presents two options below 
for the development of the building pad for support of the proposed structure.   


4.2.1 Complete Soil Correction (Option 1) 


One method available to the design team for preparation of the building pad would be to perform a 
complete soil correction.  In many locations, the excavation required would be incidental to the 
excavation for the below-grade level. 


NTI recommends that all existing pavement, topsoil, buried organic materials, undocumented fill soils 
and any other manmade structures that are encountered be removed from within the building pad.   


Table 4 summarizes the anticipated excavation depths to expose the suitable native soil.  If this option is 
pursued, we suggest that the excavation begin in the vicinity of Borings SB-7 and SB-8 and test pits be 
performed to help refine the depth of fill in that area.  Note that these excavations would not be 
required for foundations supported on ground improved soils as outlined in Section 4.2.2 below.   
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Table 4: Summary of Soil Correction / Excavation 


Boring 
Number 


Existing Ground 
Elevation (feet, 


NTI Datum) 


Depth      
(feet) 


Unsuitable Soil / Material 
Estimated 
Excavation 


Elevation (feet) 


SB-1 920 7 Pavement/Undocumented Fill 913 


SB-2 918.5 4.5 Pavement/Undocumented Fill 914 


SB-3 920.5 12 
Pavement/Undocumented Fill/Buried 


Topsoil 
908.5 


SB-4 921.5 4.5 Pavement/Undocumented Fill 917 


SB-5 923.5 7 Pavement/Undocumented Fill 916.5 


SB-6 925.5 9.5 Pavement/Undocumented Fill 916 


SB-7 927 19.5 Pavement/Undocumented Fill 907.5 


SB-8 929.5 14.5 
Pavement/Undocumented Fill/Buried 


Topsoil 
915 


SB-9 927 19 Pavement/Undocumented Fill 908 


SB-10 930 11.5 Topsoil/Undocumented Fill 918.5 


The Geotechnical Engineer of Record or their designated representative should observe the project 
excavations to determine that unsuitable materials have been properly removed and adequate bearing 
support is provided by the exposed soils.   


The exposed soil at the base should be compacted to 98 percent of the maximum dry density as 
determined by the standard Proctor test (ASTM D698).  Such observations and testing should be 
performed prior to the construction of footings. 


Sidewalls should be benched or sloped to provide safe working conditions and stability for engineered 
fill placement.  Any oversizing that is required should be performed in accordance with the diagram and 
table included in Appendix A.   


Portions of the existing on-site undocumented fill soils have the potential to be re-used as engineered 
fill for preparation of the building pad when such soils are conditioned and placed as presented within 
this report.  However, any organic or debris laden soils will need to be sorted and are not considered to 
be suitable for reuse as structural fill within the building pad.   


Considering that the existing fill soils are not documented, the prediction of the percent of re-usable 
material is difficult. If the Owner wishes to have a better understanding of the composition of the 
undocumented fill soils across the site, NTI suggests that a series of test pits be advanced at the site 
prior to construction.     


Any additional fill required for support of site development below the structure should consist of non-
organic debris free soils of similar composition to the existing native soils.  If clean sand materials are 
utilized as engineered fill they will need to be adequately drained as to not create a “bathtub” effect 
when overlying the native clay based till soils.  If not adequately drained there is the potential that 
groundwater may collect within the void spaces of the sand and result in vertical movements during 
periods of freeze/thaw.  
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All engineered fill for site corrective earthwork and for support of project footings should be tempered 
for moisture content, placed, and be compacted to the criteria presented within Appendix B. 


4.2.2 Aggregate Pier Ground Improvement (Option 2) 


As an alternative to Option 1 above, ground improvement techniques, specifically the installation of an 
aggregate pier (AP) system, would be appropriate for this project given the existing subsurface 
conditions.  Similar to performing a soil correction, these systems would allow the proposed structure to 
be supported by typical on grade foundation systems.     


These elements provide vertical reinforcement to the in-situ subgrade soils and produce a composite 
system that increases bearing capacity above pre-improvement values.  In addition, the AP system will 
reduce both total and differential settlement as compared to pre-improvement conditions.   


Typically, the AP elements are constructed by pre-drilling a nominal hole to the proposed design depth.  
Subsequently, crushed stone is placed in the excavation in lifts and densified with a special high-energy 
tool until thoroughly compacted.  The process is repeated until the hole is backfilled to the working 
platform.  Several specialty contractors have variations of installation including options that do not 
require pre-drilling.  Upon completion of the AP system conventional spread footings can be constructed 
in accordance with commonly accepted methods.   


If additional site grading is required after the installation of the AP system, NTI recommends that all 
earthwork improvements and excavations be oversized where fill materials are placed below 
foundations.  The minimum excavation oversize should extend per the requirements outlined within the 
diagram with the report appendices.     


Aggregate piers are proprietary design build systems and are installed by specialty contractors with a 
turnkey design build approach.  Typical trade names for these systems include Aggregate Piers (Various 
Contractors) Vibro Piers® (Hayward Baker Inc), Geopiers® (Geopier Foundation Company), Subsurface 
Constructors, Inc.  NTI can provide contact information for these contractors and review design 
submittals at your request. 


An experienced specialty contractor should be contracted if this alternative is selected and thereafter 
provide a design build ground modification system allowing for the construction of a traditional spread 
footing style of foundation system below the proposed structure.     


4.3 Shallow Foundations 


The following bearing recommendations are based on our understanding of the project.  You should 
notify us of any changes made to the project size, location, design, or site grades so we can assess how 
such changes impact our recommendations.  We assume foundation elements will impose maximum 
vertical loads as previously noted within this report. 


In our opinion, you may support the proposed structure by founding strip footings and interior column 
footings on competent engineered fill or a properly designed AP ground modification system as outlined 
above, providing such construction complies with the criteria established within this report.  Design of 
spread footing foundations may be based on the Table 5 maximum net allowable soil bearing pressures. 
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Table 5: Recommended Maximum Net Allowable Soil Bearing Pressure1, 3 -  
Conventional Shallow Foundation Construction 


Location  Criteria 


Perimeter Strip Footings, Perimeter Columns: Perimeter strip footings and perimeter 
column footing supported on documented fill, competent native soils, or an aggregate 
pier ground modification system below depth of frost penetration. 


Interior Strip Footings: Interior strip footings supported on documented fill, 
competent native soils, or an aggregate pier ground modification system at a depth 
that provides no less than 6 inches of clearance between the top of footing and 
underside of floor slab (for sand cushion). 


Interior Column Footings: Supported on documented fill, competent native soils, or 
an aggregate pier ground modification system at a depth that provides no less than 6 
inches of clearance between the top of footing and underside of floor slab (for sand 
cushion).  


Maximum 3,000 psf 2-3 


(All foundations) 


1. Maximum net allowable soil bearing pressure recommendations predicated on footing design and construction 
complying with recommendations presented within this report.  To minimize local failure of supporting soils, it 
is our opinion footing construction should comply with the International Building Code (IBC) requirements. 


2. This value may be increased to 4,000 psf if the foundations are constructed on properly compacted backfill 
that extends to a depth of at least one-half the width of isolated column footings or the full the width of strip 
foundations. 


3. If an AP ground modification system is selected, the maximum allowable foundation bearing pressure must be 
verified by the specialty design build contractor responsible for the installation of the AP system.  This option 
has the potential to provide a bearing capacity of 4,000 psf. 


To use the 4,000 psf maximum net bearing capacity for design we recommend that the foundation 
subgrade be subcut to a depth not less than one-half the width of isolated column footings or the full 
width of strip footings and appropriately oversized.  The base of the excavation should be surface 
compacted and the excavation backfilled with properly compacted granular fill consisting of sand with 
less than 12 percent passing the No. 200 sieve (which may be obtained from the onsite soils). 


Foundations in unheated appurtenant areas, such as stoops and canopies, should be based at least 5 
feet below the proposed finished grade for frost protection.  Footings below structures anticipated to be 
heated (greater than 60 degrees F) in winter should be constructed at least 3.5 feet below proposed 
finished grade.   


Continuous strip footings under bearing walls should be at least 1 foot wider than the walls they 
support.  Interior footings should be based at least 1.5 feet below design floor elevation. 


4.4 Bearing Factor of Safety and Estimate of Settlement 


We estimate that the native soils, properly compacted backfill or a properly designed ground 
modification system, will provide a nominal 3 factor of safety against localized bearing failure when 
construction complies with report criteria and recommendations and the structural design of the 
foundations uses the Table 5 maximum net allowable soil bearing recommendation(s). 
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We estimate that footings loaded per report recommendations may experience long term, total 
settlement of approximately 1/2 to 1 inch.  Differential settlement will be on the order of 25 to 50 
percent of total settlement.  Generally, the greatest differential settlement occurs between lightly 
loaded and heavily loaded footings, particularly if heavily loaded footings are located adjacent to lightly 
loaded strip footings. Most of the settlement will occur on first loading, as the structure is erected. 


Furthermore, total and differential movement of footings and floor slabs could be significantly greater 
than the above estimates if you support construction on frozen soils, the moisture content of the 
bearing soils significantly changes from in-situ conditions, and snow or ice lenses are incorporated into 
site earthwork. 


4.5 Subsurface Drainage 


NTI considers the installation of a subsurface drain system at the interior of the base of foundation walls 
to be a preferred practice of construction.  The subsurface drain system will help to limit moisture 
accumulation within granular soils placed below interior floors.   


A drain tile installed at the exterior of the base of foundation walls is recommended to prevent 
hydrostatic loading on the earth retaining basement walls.  Please refer to the Exterior Wall Backfill 
section for additional recommendations regarding the placement of the exterior draintile system.   


As a general guideline, subsurface drainage consists of a geotextile and coarse drainage aggregate 
encased slotted or perforated pipe extending to sump basin(s).  We recommend that exterior drainage 
be separated from interior drainage to reduce risk of cross flow and moisture infiltration below 
structure interior.  The Owner with consultation from the design team should determine need for the 
interior subsurface drainage as compared to the risk associated with eliminating the interior system.   


4.6 Utilities 


Utility trenches should be backfilled in 6-inch maximum depth loose lifts.  It is especially important that 
you compact trench backfill of underground utilities to minimize future settlement of green space and 
pavement areas.   Any abandoned underground pipes, left in place within green space or below paved 
areas, should be fully grouted.  Any existing underground utilities must be removed from within the 
proposed building pad.   


Please refer to Appendix B for compaction specifications.   


The stability of embankments along utility excavations is dependent on soil strength, site geometry, 
moisture content, and any surcharge load for excavated soils and equipment.  Cautionary comment on 
excavation stability is provided within other report sections. 


We herein note that the Contractor is solely responsible for assessing the stability of and executing 
underground utility and project excavations using safe methods.  Contractor is also responsible for 
naming the “competent individual” as per Subpart P of 29 CFR 1926.6 (Federal Register - OSHA). 
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4.7 Slab-on-Grade Floors 


Option 1 (Complete Soil Correction) 


For floor slabs constructed directly over competent native soils or documented engineered fill as part of 
a complete soil correction of the entire building pad, the design of the floor slab may be based on an 
estimated modulus of subgrade reaction (k) of 200 pounds per cubic inch (pci).   


Option 2 (Aggregate Piers: Floor slab Supported by Aggregate Piers) 


Alternative to a complete soil correction the floor slab may be supported by a ground modification AP 
system.  Final design of the floor slab support system shall be completed with close coordination 
between NTI, the structural engineer of record and the selected specialty contractor.  For preliminary 
design a (K) value of 200 pci may be utilized for slabs supported by an aggregate pier system.  This value 
is to be verified by the selected aggregate pier design build contractor.   


The Following Applies to Both Options 


The final 6 inches of fill below the concrete floor slabs should consist of pit run or processed sand (sand 
cushion) with 100 percent material passing the 1 inch, no more than 40 percent passing the No. 40 sieve 
and no more than 5 percent material passing the No. 200 U.S. Sieve.  The moisture content of the sand 
cushion should be within plus or minus 2 percent of the optimum moisture content determined by the 
standard Proctor test (ASTM D698). 


All interior at-grade floors with impervious or near impervious surfacing such as, but not limited to, 
paint, hardening agent, vinyl tile, ceramic tile, or wood flooring, should include provision for installation 
of a vapor barrier system.  Historically, vapor barrier systems can consist of many different types of 
synthetic membrane and can be placed either below sand cushion materials or at the underside of the 
concrete floor.   


The preferred placement location of the membrane is contentious within the industry with both 
locations having positive and negative aspects associated with long term performance of the floor.  NTI 
recommends that the flooring supplier be contacted to provide any specific requirements that may be 
applicable to their product.  Overall, we recommend you install some form of vapor barrier below the 
project floor [for at-grade and basement construction, as appropriate]. 


The floor slab should be isolated from the walls and columns.  Such isolation should include installation 
of a ½ inch thick expansion joint between the floor and walls, and/or columns to minimize binding 
between the construction materials.  Such construction should also include application of a sealant 
within the expansion joint after curing of the floor slab to reduce moisture penetration through the 
joint.  We recommend that a bond breaker be incorporated between the floor slab and foundation walls 
to reduce binding between components. 


4.8 Exterior Backfill 


Exterior backfill of non-earth retaining at-grade foundations walls should consist of native, non-organic 
soils for at-grade construction.  Placement of exterior backfill against at-grade foundation walls should 
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be performed concurrent with interior backfill to minimize differential loading, rotation and/or 
movement of the wall system.   


NTI recommends that the exterior backfill for below grade earth retaining foundation walls consist of 
either onsite or imported non-organic debris free granular soils with less than 12 percent passing the 
number 200 sieve.  The final 1.5 to 2.0 feet of exterior backfill within lawn areas should consist of clay 
and topsoil while exterior backfill below sidewalks and pavements should consist of a free draining 
aggregate base as recommended for the respective construction.  Backfill should be tempered for 
correct moisture content, then placed and compacted in individual lifts of exterior backfill per criteria 
presented within Appendix B. 


Placement of exterior backfill against below-grade earth retaining foundation walls should be limited 
until lateral restraint of the foundation walls has been installed to the satisfaction of the Structural 
Engineer.  Final grading of exterior backfill should provide sufficient grade for positive drainage away 
from the structure.   


Below grade foundation walls will experience lateral loading from retained soils.  This lateral loading 
may be modeled as an equivalent fluid pressure applied to the foundation wall providing such complies 
with geometric conditions which support such modeling.  We recommend using granular backfill 
designed to the Table 6 “at-rest” equivalent fluid pressure for design of respective below grade 
foundations. 


1. The recommendations for equivalent fluid pressure are based solely on assumed conditions with respect to sloping 
ground, hydrostatic pressures, and/or surcharge loads and do not include a factor of safety.  Design professional is 
cautioned that actual loads imparted to the structure will be dependent on soil conditions, site geometric 
considerations and surcharge loads imparted to the structure. 


2. The Moist Unit Weights and Friction Angle recommendations noted above are estimates based on industry recognized 
empirical correlations, assumed conditions, and our experience with similar soil conditions. 


3. For use of the equivalent fluid weights of a sand backfill, backfill must extend laterally a minimum of 2 feet away from 
the base of the wall and extend up to the surface at an angle no greater than 60 degrees from horizontal.  If other 
materials are used as backfill within this zone the recommendations SP or SP-SM backfill in Table 6 are not applicable. 


A drain tile installed behind the base of walls is recommended to prevent hydrostatic loading on the 
walls.  The drain tile should be sloped to provide positive gravity drainage or to a sump pit and pump.  
The drain line should be surrounded by clean, free-draining granular material having less than 5 percent 
passing the No. 200 sieve.  The free-draining aggregate should be encapsulated in a filter fabric.  The 
granular fill should extend to within 2 feet of final grade, where it should be capped with compacted clay 
to reduce infiltration of surface water into the drain system. 


Table 6: Estimate of Equivalent Fluid Weight of Retained Soils 


Type of Retained Soil – (Moist Unit Weight) 


Friction 
Angle 
(deg.) 


“At Rest” 
Condition 


(pcf) 


“Active” 
Condition 


(pcf) 


“Passive” 
Condition 


(pcf) 


Sand (SP, SP-SM, SP-SC) – (120 pcf) 32 55 40 375 


Clayey Sand (SC) – (125 pcf) 29 65 45 350 


Sandy Lean Clay (CL) – (130 pcf) 27 70 50 325 
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If controlling hydrostatic pressure behind the wall as described above is not possible, then combined 
hydrostatic and lateral earth pressures should be calculated for lean clay backfill using an equivalent 
fluid weighing 90 and 100 pcf for active and at-rest conditions, respectively.  For granular backfill, an 
equivalent fluid weighing 85 and 90 pcf should be used for active and at-rest, respectively.  These 
pressures do not include the influence of surcharge, equipment or pavement loading, which should be 
added.  Heavy equipment should not operate within a distance closer than the exposed height of 
retaining walls to prevent lateral pressures more than those provided. 


4.9 Surface Drainage 


You should maintain positive drainage during and after construction of project and eliminate ponding of 
water on site soils.  We recommend that you include provisions within construction documents for 
positive drainage of site.  You should install sumps at critical areas around project excavations to assist 
in removal of seepage and runoff from site.   


We recommend that sidewalks, curbing, pavements, and green space direct drainage away from the 
structure.  We recommend that you provide a 5 percent gradient within 10 feet of building for drainage 
from lawn, and 2 percent minimum gradient from building for drainage of sidewalks / pavements.  All 
pavements should drain to on-site storm collection, municipal collection system, or roadside ditching. 


Roof runoff should be directed away from the building by a system of interior roof and scupper drains, 
or rain gutters, down spouts and splash pads.  It is our opinion interior roof drains plumbed directly to 
the storm water piping system provide the most favorable method of conveying drainage from the roof 
as interior drains do not freeze or discharge runoff onto exterior sidewalks and pavements. 


4.10 Pavement Construction 


We assume project traffic will be separated into two distinct classes; heavy duty traffic comprised of 
refuse trucks and delivery trucks and alternatively light duty traffic which will be comprised primarily of 
passenger vehicles.  Our pavement recommendations are predicated on separation of this traffic. 


The resulting subgrade following site grading should first be scarified and re-compacted to a depth of 12 
inches.  A proofroll test should then be performed to determine soft or unstable subgrade areas.  If 
rutting or localized unstable subgrade areas are observed, those areas should be subcut, moisture-
conditioned, and re-compacted or removed to a stable depth.  Excavations for soil corrections (if any) in 
paved areas should allow for a 2 foot oversize beyond the edges of the pavement. 


The proofroll should be performed with a tandem axle dump truck loaded to gross capacity (at least 20 
tons).  Acceptance criteria of the proofroll shall be limited to rut formation no more than one inch (1”) 
depth (front or rear axles) and no pumping (rolling) observed during the visual inspection.  Proofroll 
tests should be observed by an experienced technician or geotechnical engineer prior to placement of 
the aggregate base course to verify the subgrade will provide adequate pavement support.  


If fill is required in paved areas, we recommend that it consist of soils similar in composition to the 
existing subgrade soils.  If clean sand materials are utilized as engineered fill overlying clay or clayey 
sand soils, they will need to be adequately drained as to not create a “bathtub” effect.  If not adequately 
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drained there is the potential that groundwater may collect within the void spaces of the sand and result 
in vertical movements during periods of freeze/thaw.  


Individual lifts of engineered fill in proposed paved areas should be tempered for moisture content, 
placed and compacted as listed in the Compaction Guidelines table in Appendix B.  


We estimate that a properly prepared subgrade would have an average stabilometer R-value of 30. 


For a 20-year design pavement life and light commercial traffic volumes, Table 7 presents our thickness 
recommendations for flexible (bituminous) pavement. 


Table 7: Recommended Flexible Pavement Thickness Design Alternative 


Pavement                                              
Section 


Light Duty                                           
(Parking Stalls) 


Heavy Duty                                                
(Drive Lanes / Truck  Areas) 


Bituminous Wear Course (inches) 1.5 2.0 


Bituminous Base Course (inches) 2.0 2.0 


Class 5 or 7 Aggregate Base (inches) 6.0 8.0 


 


We recommend rigid Portland cement concrete pavements be constructed at driveway aprons, trash 
enclosures, loading and unloading delivery areas, and other areas where point loads and turning 
stresses are more likely to damage the pavement.  Based on the performance of concrete pavements at 
similar sites, we recommend the concrete pavement design alternative listed in Table 8. 


Table 8: Recommended Rigid Pavement Thickness Design Alternative 


Pavement                                                                 
Section 


Heavy Duty                                                
(Drive Lanes / Truck  Areas) 


Static Loading Areas 
(Dumpsters) 


Unreinforced Concrete (inches) 6.0 7.0 


Class 5 or 7 Aggregate Base (inches) 6.0 6.0 


 


The in-place near surface soils on this site, are quite susceptible to loss of strength when wet under 
dynamic loading conditions.  The above pavement recommendations assume the subgrade soils and 
aggregate section below paved surfaces will drain to subsurface piping for eventual discharge into storm 
sewer, or above grade to ditching, or similar acceptable systems.  Lack of surface and subsurface 
drainage will significantly reduce the capacity and longevity of the pavement systems indicated above. 


Over time, even properly constructed will crack due to changes in temperatures, moisture, and other 
subsurface changes. We recommend pavements receive annual maintenance, as a minimum, to correct 
damages to the pavement structure, clean and infill cracks which develop, and repair or resurface areas 
which exhibit reduced subgrade performance.  The lack of maintenance can lead to moisture infiltration 
of the pavement structure and softening of the subgrade soils.  This, in turn, can degrade the 
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performance of the pavement system and result in poorly performing pavements with shortened life 
expectancy. 


4.11 Stormwater Infiltration 


NTI assumes the project may incorporate infiltration of stormwater.  Table 9 provides an estimate of the 
infiltration rates for the soils encountered by our geotechnical exploration program. 


Table 9: Estimated Infiltration Rates for Subsurface Soil at Project Note 1 


Soil Type 
 Estimated Cumulative Infiltration Rate                                                     


(inches / hr) 


Poorly Graded Sand to Poorly Graded 
Sand with Gravel (SP) 


 0.80 


Poorly Graded Sand with Silt to Poorly 
Graded Sand with Silt and Gravel (SP-
SM) 


 0.70 


Silty Sand (SM)  0.45 


Poorly Graded Sand with Clay (SP-SC) 
and Clayey Sand (SC) 


 0.06 


Sandy Lean Clay (CL)    0.06 


Note 1 All findings are approximate based on correlation of on-site soils to the Minnesota Stormwater Manual, or other 
published literature.   


Silt seams may be present in the subsurface that were not sampled or disturbed by the sampling 
process, or otherwise not observed in our borings.  We recommend further assessment of soil 
infiltration rate using “Double-Ring Infiltrometer” evaluation, or other similar approved methods to help 
refine and document the actual in place infiltration rates. 


The amount of compaction that is achieved during the placement of engineered fill will affect the 
infiltration of stormwater. We recommend that the soils achieve no more than 90 percent of the 
maximum dry density as determined by the standard Proctor test (ASTM: D 698) within the rain garden 
area.  In addition, construction traffic should be limited, to the extent practical in these areas, to 
minimize the compaction of the subgrade soils due to wheel loads.  There is the potential that the upper 
zone of soil may need to be loosened via mechanical disking if the area is over-compacted due to 
construction traffic.   


5.0 CONSTRUCTION CONSIDERATIONS 


5.1 Frost Considerations 


The silty sand, clayey sand, and sandy lean clay soils on this site are moderately to highly frost 
susceptible.  Small amounts of groundwater, or infiltrated surface water, can be detrimental to the 
performance of the slabs and pavements.  Exterior slabs and pavements should be expected to heave.  If 
frost action needs to be eliminated in critical areas, then we recommend the use of structurally 
supported exterior slabs (e.g., as structural stoops in front of building doors) or the replacement of frost 
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susceptible material with non-frost susceptible materials to a depth of at least 6 feet below final 
proposed grades.   


A transition area between structurally supported slabs or non-frost susceptible materials should be 
constructed at a 3H:1V back slope to reduce the potential differential frost movements in the slabs or 
pavements.   


Non-frost susceptible fill should consist of sand or gravel with less than 5 percent material passing the 
No. 200 sieve, and at least 50 percent retained on the No. 40 sieve.  Additionally, this material must be 
properly drained as to not create a “bathtub” effect which would result in significant frost heave. 


5.2 Excavation Stability 


Excavation depth and sidewall inclination should not exceed those specified in local, state or federal 
regulations.  Excavations may need to be widened and sloped, or temporarily braced, to maintain or 
develop a safe work environment.  Also, contractors should comply with local, state, and federal safety 
regulations including current OSHA excavation and trench safety standards.  Temporary shoring must be 
designed in accordance with applicable regulatory requirements.  


5.3 Engineered Fill & Winter Construction 


The Geotechnical Engineer of Record or their designated representative should observe and evaluate 
excavations to verify removal of uncontrolled fills, topsoil and/or unsuitable material(s), and adequacy 
of bearing support of exposed soils.  Such observation should occur prior to construction of foundations 
or placement of engineered fill supporting excavations. 


Engineered fill should be approved by the Geotechnical Engineer of Record prior to placement.  In 
addition, the engineered fill should be tempered for correct moisture content and then place and 
compact individual lifts of engineered fill to criteria established within the appendices. 


Frozen soil should never be used as engineered fill or backfill nor should you support foundations on 
frozen soils.  Moisture freezing within the soil matrix of fine grained and/or cohesive soils produces ice 
lenses.   


Such soils gain moisture from capillary action and, with continued growth, heave with formation of ice 
lenses within the soil matrix.  Foundations constructed on frozen soils have the potential to settle once 
ice lenses thaw. 


You should protect excavations and foundations from freezing conditions or accumulation of snow, and 
remove frozen soils, snow, and ice from within excavations, fill section or from below proposed 
foundations.  Replacement soils should consist of similar materials as those removed from the 
excavation with moisture content, placement, and compaction conforming to report criteria. 


6.0 CLOSURE 


As the widely spaced, small diameter borings provide only a limited amount of data regarding the 
existing fill, the existing fill may contain soft zones, debris or significantly greater amounts of unsuitable 
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materials than could be reasonably inferred from the boring information.  Unsuitable materials may not 
be discovered during construction and may remain buried within the fill below the slabs and pavements, 
resulting in greater than anticipated settlements of the slabs and pavements.  These risks cannot be 
eliminated without completely removing the fill, but can be reduced by thorough exploration and 
testing during site preparation and construction. 


Our conclusions and recommendations are predicated on observation and testing of the earthwork 
directed by Geotechnical Engineer of Record.  Our opinions are based on data assumed representative 
of the site.  However, the area coverage of borings in relation to the entire project is very small.  For this 
and other reasons, we do not warrant conditions below the depth of our borings, or that the strata 
logged from our borings are necessarily typical of the site.  Deviations from our recommendations by 
plans, written specifications, or field applications shall relieve us of responsibility unless our written 
concurrence with such deviations has been established. 


The scope of services for this project does not include either specifically or by implication any 
environmental or biological assessment of the site or identification or prevention of pollutants, 
hazardous materials or conditions.  If the owner is concerned about the potential for such 
contamination or pollution, other studies should be undertaken. 


This report has been prepared for the exclusive use of the Ron Clark Construction, and their agents, for 
specific application to the proposed Shady Oak Road Redevelopment in Minnetonka, Minnesota.  
Northern Technologies, LLC has endeavored to comply with generally accepted geotechnical engineering 
practice common to the local area.  Northern Technologies, LLC makes no other warranty, expressed or 
implied. 
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GEOTECHNICAL EVALUATION OF RECOVERED SOIL SAMPLES 


We visually examined recovered soil samples to estimate distribution of grain sizes, plasticity, 
consistency, moisture condition, color, presence of lenses and seams, and apparent geologic origin.  
We then classified the soils according using the Unified Soil Classification System (ASTM D2488).  A 
chart describing this classification system and general notes explaining soil sampling procedures are 
presented within appendices attachments. 


The stratification depth lines between soil types on the logs are estimated based on the available 
data.  Insitu, the transition between type(s) may be distinct or gradual in either the horizontal or 
vertical directions.  The soil conditions have been established at our specific boring locations only.  
Variations in the soil stratigraphy may occur between and around the borings, with the nature and 
extent of such change not readily evident until exposed by excavation.  These variations must be 
properly assessed when utilizing information presented on the boring logs. 


We request that you, your design team or contractors contact NTI immediately if local conditions 
differ from those assumed by this report, as we would need to review how such changes impact our 
recommendations.  Such contact would also allow us to revise our recommendations as necessary to 
account for the changed site conditions. 


FIELD EXPLORATION PROCEDURES 


Soil Sampling – Standard Penetration Boring: 


Soil sampling was performed according to the procedures described by ASTM D-1586.  Using this 
procedure, a 2 inch O.D. split barrel sampler is driven into the soil by a 140 pound weight falling 30 
inches.  After an initial set of six inches, the number of blows required to drive the sampler an 
additional 12 inches is recorded (known as the penetration resistance (i.e. “N-value”) of the soil at 
the point of sampling.  The N-value is an index of the relative density of cohesionless soils and an 
approximation of the consistency of cohesive soils. 


Soil Sampling – Power Auger Boring: 


The boring(s) was/were advanced with a 6 inch nominal diameter continuous flight auger.  As a 
result, samples recovered from the boring are disturbed, and our determination of the depth, extend 
of various stratum and layers, and relative density or consistency of the soils is approximate. 


Soil Classification: 


Soil samples were visually and manually classified in general conformance with ASTM D-2488 as they 
were removed from the sampler(s).  Representative fractions of soil samples were then sealed within 
respective containers and returned to the laboratory for further examination and verification of the 
field classification.  In addition, select samples were submitted for laboratory tests.  Individual 
sample information, identification of sampling methods, method of advancement of the samples and 
other pertinent information concerning the soil samples are presented on boring logs and related 
report attachments. 
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GENERAL NOTES 


DRILLING and SAMPLING SYMBOLS LABORATORY TEST SYMBOLS 
SYMBOL DEFINITION SYMBOL DEFINITION 


C.S. Continuous Sampling W Moisture content-percent of dry weight 
P.D. 2-3/8” Pipe Drill D Dry Density-pounds per cubic foot 
C.O. Cleanout Tube LL, PL Liquid and plastic limits determined in accordance 


with ASTM D 423 and D 424 
3 HSA 3 ¼” I.D. Hollow Stem Auger QU Unconfined compressive strength-pounds per 


square foot in accordance with ASTM D 2166-66 
4 FA 4” Diameter Flight Auger   
6 FA 6” Diameter Flight Auger   
2 ½ C 2 ½” Casing   
4 C 4” Casing  
D.M. Drilling Mud Pq Penetrometer reading-tons/square foot 
J.W. Jet Water S Torvane reading-tons/square foot 
H.A. Hand Auger G Specific Gravity – ASTM D 854-58 
NXC Size NX Casing SL Shrinkage limit – ASTM 427-61 
BXC Size BX Casing Ph Hydrogen ion content-meter method 
AXC Size AX casing O Organic content-combustion method 
SS 2” O.D. Split Spoon Sample M.A. Grain size analysis 
2T 2” Thin Wall Tube Sample C* One dimensional consolidation 
3T 3” Thin Wall Tube Sample QC Triaxial Compression 
  * See attached data Sheet and/or graph 


WATER LEVEL SYMBOL 


Water levels shown on the boring logs were determined at the time and under the conditions indicated.  In 
sand, the indicated levels can be considered relatively reliable for most site conditions.  In clay soils, it is not 
possible to determine the ground water level within the normal scope of a test boring investigation, except 
where lenses or layers of more pervious water bearing soil are present; and then a long period of time may be 
necessary to reach equilibrium.  Therefore, the position of the water level symbol for cohesive or mixed soils 
may not indicate the true level of the ground water table.  The available water level information is given at the 
bottom of the log sheet. 


DESCRIPTIVE TERMINOLOGY 


RELATIVE DENSITY CONSISTENCY 
TERM N60 Value (corrected) TERM N60 Value (corrected) 


Very Loose 0 – 4 Soft 0-4 
Loose 5 – 8 Medium 5-8 
Medium Dense 9 – 16 Rather Stiff 9 – 15 
Dense 16 – 30 Stiff 16 – 30 
Very Dense Over 30 Very Stiff Over 30 


RELATIVE PROPORTIONS PARTICLE SIZES 


TERMS RANGE MATERIAL DESCRIPTION U.S. SIEVE SIZE 


Trace 0 – 5% Boulders  Over 3” 
A little 5 – 15% Gravel Coarse 3” to ¾” 
Some 15 – 30%  Medium ¾” to #4 
  Sand Coarse #4 to #10 
   Medium #10 to #40 
   Fine #40 to #200 
  Silt and Clay Determined by Hydrometer Test 
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CLASSIFICATION of SOILS for ENGINEERING PURPOSES 


ASTM Designation D-2487 and D2488 (Unified Soil Classification System) 


Major Divisions 
Group 


Symbol 
Typical Name Classification Criteria 
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Cu = D60 / D10 greater than 4. 
Cz = (D30)2 / (D10 x D60) between 1 & 3. 


GP 
Poorly graded gravels and 
gravel-sand mixtures, little 
or no fines. 


Not meeting both criteria for GW materials. 
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GM 
Silty gravels, gravel-sand-
silt mixtures. 


Atterberg limits 
below “A” line, or 
P.I. less than 4. 


Atterberg limits 
plotting in hatched 
area are borderline 
classifications 
requiring use of dual 
symbols. 


GC 
Clayey gravels, gravel-sand-
clay mixtures. 


Atterberg limits 
above “A” line 
with P.I. greater 
than 7. 
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gravelly sands, little or no 
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Cu = D60 / D10 greater than 6. 
Cz = (D30)2 / (D10 x D60) between 1 & 3. 


SP 
Poorly-graded sands and 
gravelly sands, little or no 
fines. 


Not meeting both criteria for SW materials. 
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SM 
Silty sands, sand-silt 
mixtures. 


Atterberg limits 
below “A” line, or 
P.I. less than 4. 


Atterberg limits 
plotting in hatched 
area are borderline 
classifications 
requiring use of dual 
symbols. 


SC 
Clayey sands, sand-clay 
mixtures. 


Atterberg limits 
above “A” line 
with P.I. > 7. 
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Inorganic silts, very fine 
sands, rock flour, silty or 
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Inorganic clays of low to 
medium plasticity, gravelly 
clays, sandy clays, silty 
clays, lean clays. 
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Organic silts and organic 
silty clays of low plasticity. 
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Inorganic silts, micaceous 
or diatomaceous fine sands 
or silts, elastic silts. 
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Inorganic clays of high 
plasticity, fat clays. 


OH 
Organic clays of medium to 
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EXCAVATION OVERSIZE 


Excavation oversize facilitates distribution of load induced stress within supporting soils.  Unless 
otherwise superseded by report specific requirements, all construction should conform to the 
minimum oversize and horizontal offset requirements as presented within the diagram and 
associated chart. 


Definitions 
Oversize Ratio H: The ratio of the horizontal distance divided by the engineered fill depth (i.e. # 


Horizontal / Depth D).  Refer to Chart for specific requirements. 


Horizontal Offset A: The horizontal distance between the outside edge of footing or critical position 
and the crest of the engineered fill section.  Refer to Chart for specific 
requirements. 


Note 1: Excavation depth and sidewall inclination should not exceed those specified in local, state or federal 
regulations including those defined by Subpart P of Chapter 27, 29 CFR Part 1926 (of Federal Register).  
Excavations may need to be widened and sloped, or temporarily braced, to maintain or develop a safe work 
environment.  Contractor is solely responsible for assessing stability under “means and methods”. 


Condition Unsuitable Soil Type Horizontal Offset A Oversize Ratio H 


Foundation Unit Load 
equal to or less than 3,000 
psf. 


SP, SM soils, CL & CH 
soils with cohesion 
greater than 1,000 psf 


NA 
Equal to or greater than 
one (1) times Depth D 


Foundation Unit Load 
greater than 3,000 psf 


SP, SM soils, CL & CH 
soils with cohesion less 
than 1,000 psf 


NA 
Equal to or greater than 
one (1) times Depth D 


Foundation Unit Load 
equal to or less than 3,000 
psf. 


Topsoil or Peat 2 feet or width of 
footing, whichever is 
greater 


Equal to or greater than 
two (2) times Depth D 


Foundation Unit Load 
greater than 3,000 psf 


Topsoil or Peat 5 feet or width of 
footing, whichever is 
greater 


Equal to or greater than 
two (3) times Depth D 


 


 


 


 


Unsuitable Soils (i.e. Excavated 
Materials), Refer to Chart and 
report for requirements. 


Competent Soils (i.e. acceptable for support of embankment 
and structure), Refer to report for specific requirements. 


Horizontal Offset A 
(Refer to Chart) 


Oversize Ratio H 
(Refer to Chart) 


Depth D: Engineered 
Fill, Refer to report for 
material type and 
placement criteria. 


Structure and/or 
Basement 


Backfill Surface & Soils, 
Refer to report for specific 
material type and placement 
criteria. 


Excavation Back 
Slope (Refer to 
Note1) 


Figure 1: Excavation 
Oversize 
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GROUNDWATER ISSUES 


PLACEMENT and COMPACTION OF ENGINEERED FILL
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GROUNDWATER ISSUES 


The following presents additional comment and soil specific issues related to measurement of 
groundwater conditions at your project site. 


Note that our groundwater measurements, or lack thereof, will vary depending on the time allowed 
for equilibrium to occur in the borings.  Extended observation time was not available during the 
scope of the field exploration program and, therefore, groundwater measurements as noted on the 
boring logs may or may not accurately reflect actual conditions at your site. 


Seasonal and yearly fluctuations of the ground water level, if any, occur.  Perched groundwater may 
be present within sand and silt lenses bedded within cohesive soil formations.  Groundwater typically 
exists at depth within cohesive and cohesionless soils. 


Documentation of the local groundwater surface and any perched groundwater conditions at the 
project site would require installation of temporary piezometers and extended monitoring due to the 
relatively low permeability exhibited by the site soils.  We have not performed such groundwater 
evaluation due to the scope of services authorized for this project. 


We anticipate that a well point system would be suitable for control of groundwater if excavations 
were to be advanced into the ground water table at depth in the free draining granular soils.  
However, we caution such seepage from such formations and any water entry from excavations 
below the groundwater table may be heavy and will vary based on seasonal and annual precipitation, 
and ground related impacts in the vicinity of the project. 
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PLACEMENT and COMPACTION OF ENGINEERED FILL 


Unless otherwise superseded within the body of the Geotechnical Exploration Report, the following 
criteria shall be utilized for placement of engineered fill on project.  This includes, but is not limited 
to earthen fill placement to improve site grades, fill placed below structural footings, fill placed 
interior of structure, and fill placed as backfill of foundations. 


Engineered fill placed for construction, if necessary, should consist of natural, non-organic, 
competent soils native to the project area.  Such soils may include, but are not limited to gravel, 
sand, or clays with Unified Soil Classification System (ASTM D2488) classifications of GW, SP, or SM.  
Use of silt or clayey silt as project fill will require additional review and approval of project 
Geotechnical Engineer of Record. Such soils have USCS classifications of ML, MH, ML-CL, MH-CH.  Use 
of topsoil, marl, peat, other organic soils construction debris and/or other unsuitable materials as fill 
is not allowed.  Such soils have USCS classifications of OL, OH, Pt. 


Engineered fill, classified as clay, should be tempered such that the moisture content at the time of 
placement is equal to and no more than 3 percent above the optimum content for as defined by the 
appropriate proctor test.  Likewise, engineered fill classified as gravel or sand should be tempered 
such that the moisture content at the time of placement is within 3 percent of the optimum content. 


All engineered fill for construction should be placed in individual 8 inch maximum depth lifts.  Each 
lift of fill should be compacted by large vibratory equipment until the in-place soil density is equal to 
or greater than the criteria established within the following tabulation. 


Type of Construction 


Compaction Criteria (% respective Proctor) 1 


Clay Sand or Gravel 


General Embankment Fill Min. 95 Min. 95 


Engineered Fill below Foundations NA Min. 98 


Engineered Fill below Floor Slabs NA Min. 98 


Engineered Fill placed as Pavement Aggregate Base NA Min. 100 


Engineered Fill placed to within 3 feet of pavement 
aggregate base 


Min. 95 Min. 95 


Engineered Fill placed within 3 feet of pavement 
aggregate base 


Min. 100 Min. 100 


Note 1 Unless otherwise required, compaction shall be based on the Standard Proctor Test (ASTM D698). 


Density tests should be taken during engineered fill placement to document earthwork has achieved 
necessary compaction of the material(s).  Recommendations for interior fill placement and backfill of 
foundation walls are presented within other sections of this report. 
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BORING LOCATION DIAGRAM 


SOIL BORING LOGS 







 


Boring Location Diagram 


Shady Oak Road Redevelopment 


Minnetonka, Minnesota 


NTI Project #: 19.MSP08308.000 & 16.61440.000 


NOTE: Boring locations are approximate.  
 


 


 


 


 


 


 


 


 


 


 


 


 


 


Completed Soil Borings (16.61440.100): 


Completed Soil Borings (19.MSP08308.000):  
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BITUMINOUS PAVEMENT (3 Inches)
APPARENT AGGREGATE BASE (5 Inches)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, trace gravel
(Fill)


CLAYEY SAND, (SC) brown, fine to medium grained,
moist to saturated, medium dense to dense, trace
gravel
(Glacial Till)


NOTE: Fine to coarse grained below 24.5 feet.


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/12/16 COMPLETED 5/12/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 24.50 ft / Elev 895.50 ft


GROUND ELEVATION 920 feet
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BORING NUMBER SB-1


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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Northern Technologies, LLC
6160 Carmen Avenue E
Inver Grove Heights, Minnesota 55076
P: 651-389-4191
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BITUMINOUS PAVEMENT (3 Inches)
APPARENT AGGREGATE BASE (4 Inches)
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel
(Fill)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, trace gravel
(Fill)
POORLY GRADED SAND WITH SILT AND GRAVEL,
(SP-SM) brown, fine to medium grained, moist to
saturated, loose to dense
(Glacial Outwash)


NOTE: Fine to coarse grained below 12 feet.


CLAYEY SAND, (SC) brown, fine to medium grained,
saturated, dense, trace gravel
(Glacial Till)


POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, saturated, little gravel
(Glacial Outwash)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/12/16 COMPLETED 5/12/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 12.50 ft / Elev 906.00 ft


GROUND ELEVATION 918.5 feet
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BORING NUMBER SB-2


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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Northern Technologies, LLC
6160 Carmen Avenue E
Inver Grove Heights, Minnesota 55076
P: 651-389-4191
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BITUMINOUS PAVEMENT (3 Inches)
APPARENT AGGREGATE BASE (4 Inches)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, trace gravel
(Fill)


POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel
(Fill)


NOTE: Apparent buried topsoil.  Organic content at 12
feet = 3.2%.
CLAYEY SAND, (SC) brown to dark brown, fine to
medium grained, moist, medium dense, trace gravel,
trace organics
(Glacial Till)
POORLY GRADED SAND WITH CLAY, (SP-SC)
brown, fine to coarse grained, moist to saturated, loose
to dense, little gravel
(Glacial Outwash)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/13/16 COMPLETED 5/13/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 15.00 ft / Elev 905.50 ft


GROUND ELEVATION 920.5 feet
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BORING NUMBER SB-3


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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8-8-10
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10-9-11
(20)
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9-11-9
(20)
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919.5
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0.3
0.8
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4.5
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31.0


BITUMINOUS PAVEMENT (4 Inches)
APPARENT AGGREGATE BASE (5 Inches)
POORLY GRADED SAND WITH SILT, (SP-SM) dark
brown, fine to medium grained, moist, trace gravel
(Fill)
CLAYEY SAND, (SC) dark brown, fine to medium
grained, moist, trace gravel
(Fill)
POORLY GRADED SAND, (SP) brown, fine to medium
grained, moist, loose to medium dense
(Glacial Outwash)


POORLY GRADED SAND WITH CLAY, (SP-SC)
brown, fine to coarse grained, saturated, dense, little
gravel
(Glacial Outwash)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/13/16 COMPLETED 5/13/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 14.50 ft / Elev 907.00 ft


GROUND ELEVATION 921.5 feet
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BORING NUMBER SB-4


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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BITUMINOUS PAVEMENT (4 Inches)
APPARENT AGGREGATE BASE (4 Inches)
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel
(Fill)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, trace gravel
(Fill)


SANDY LEAN CLAY, (CL) light brown, fine to medium
grained, moist, rather stiff, trace gravel, occasional silt
(ML) seams
(Alluvial)


CLAYEY SAND, (SC) light brown, fine to medium
grained, moist, medium dense, trace gravel, occasional
silt (ML) seams
(Glacial Till)


CLAYEY SAND, (SC) gray, fine to medium grained,
moist, medium dense, trace gravel, occasional silt (ML)
seams
(Glacial Till)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/12/16 COMPLETED 5/12/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING --- No groundwater encountered


GROUND ELEVATION 923.5 feet
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BORING NUMBER SB-5


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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921.0
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34


0.3
0.6


4.5


9.5


31.0


BITUMINOUS PAVEMENT (3 Inches)
APPARENT AGGREGATE BASE (4 Inches)
CLAYEY SAND, (SC) brown to dark brown, fine to
medium grained, moist, trace gravel
(Fill)


POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel
(Fill)


CLAYEY SAND, (SC) brown, moist to saturated,
medium to stiff, trace gravel
(Glacial Till)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/12/16 COMPLETED 5/12/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 24.50 ft / Elev 901.00 ft


GROUND ELEVATION 925.5 feet
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BORING NUMBER SB-6


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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(21)
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(13)
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(4)
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(4)


2-2-2
(4)
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(8)


2-3-3
(6)


7-9-8
(17)


926.8
926.3


917.5
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896.0
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21


0.3
0.8
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BITUMINOUS PAVEMENT (3 Inches)
APPARENT AGGREGATE BASE (6 Inches)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, trace gravel
(Fill)


CLAYEY SAND, (SC) black, moist, trace gravel
(Fill)


NOTE: Apparent buried topsoil.  Organic content at 12
feet = 3.3%.


POORLY GRADED SAND WITH CLAY, (SP-SC)
brown, fine to coarse grained, saturated, loose to
dense, little gravel
(Glacial Outwash)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/12/16 COMPLETED 5/12/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 19.50 ft / Elev 907.50 ft


GROUND ELEVATION 927 feet
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BORING NUMBER SB-7


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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BITUMINOUS PAVEMENT (2 Inches)
APPARENT AGGREGATE BASE (5 Inches)
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel
(Fill)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, little gravel
(Fill)


NOTE: Apparent buried topsoil.  Organic content at 14.5
feet = 2.6%.
SANDY LEAN CLAY, (CL) brown to black, moist,
medium, trace gravel
(Glacial Till)


CLAYEY SAND, (SC) brown, fine to coarse grained,
moist, medium dense, trace gravel
(Glacial Till)


POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, saturated, loose to dense, little
gravel
(Glacial Outwash)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/13/16 COMPLETED 5/13/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 24.50 ft / Elev 905.00 ft


GROUND ELEVATION 929.5 feet
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BORING NUMBER SB-8


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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BITUMINOUS PAVEMENT (2.0 Inches)
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, moist, little gravel
(Undocumented Fill)
CLAYEY SAND, (SC) brown to dark brown, fine to
coarse grained, moist, trace gravel, trace organics and
occasional roots
(Undocumented Fill)
NOTE: Organic content in Sample No. 2 = 2.1%
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, moist, little gravel
(Undocumented Fill)
CLAYEY SAND, (SC) dark brown to brown, fine to
medium grained, moist, trace gravel, occasional
concrete pieces
(Undocumented Fill)
POORLY GRADED SAND WITH SILT, (SP-SM) brown
to light brown, fine to coarse grained, moist, trace
gravel, occasional clay seams
(Undocumented Fill)
SILTY SAND, (SM) brown, fine to coarse grained,
moist, trace gravel
(Undocumented Fill)


POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, saturated, dense to medium
dense, little gravel
(Glacial Till)


POORLY GRADED SAND WITH GRAVEL, (SP) gray
brown, medium to coarse grained, saturated, medium
dense
(Glacial Till)


Bottom of borehole at 30.5 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Richard Jett CHECKED BY Deb Schroeder


DATE STARTED 5/15/19 COMPLETED 5/15/19


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft) ---CAVE IN (ft) ---


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 19.00 ft / Elev 908.00 ft


GROUND ELEVATION 927 feet
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BORING NUMBER SB-9


PROJECT LOCATION Hopkins, Minnesota


CLIENT Ron Clark Construction


PROJECT NUMBER 19.MSP08308.000


PROJECT NAME Shady Oak Road Redevelopment
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TOPSOIL (8.0 Inches)
SILTY SAND, (SM) dark brown, fine to coarse grained,
moist, trace gravel, trace organics, occasional roots
(Undocumented Fill)


CLAYEY SAND, (SC) brown to dark brown, fine to
medium grained, moist, trace gravel, trace organics
(Undocumented Fill)
NOTE: Organic content in Sample No. 3 = 1.7%


SILTY SAND, (SM) brown, fine to medium grained,
moist, trace gravel, occasional clay seams, occasional
bituminous pieces
(Undocumented Fill)


POORLY GRADED SAND WITH SILT, (SP-SM) brown
to light brown, fine to coarse grained, moist, medium
dense to loose, trace gravel
(Glacial Outwash)


CLAYEY SAND, (SC) black, fine to medium grained,
moist, loose, trace gravel, some organics
(Lacustrine Deposit)
NOTE: Organic content in Sample No. 8 = 8.4%


SANDY LEAN CLAY, (CL) blue gray, moist, medium,
trace gravel, occasional silt seams
(Lacustrine Deposit)


Bottom of borehole at 30.5 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Richard Jett CHECKED BY Deb Schroeder


DATE STARTED 5/15/19 COMPLETED 5/15/19


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft) ---CAVE IN (ft) ---


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 22.50 ft / Elev 907.50 ft


GROUND ELEVATION 930 feet
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BORING NUMBER SB-10


PROJECT LOCATION Hopkins, Minnesota


CLIENT Ron Clark Construction


PROJECT NUMBER 19.MSP08308.000


PROJECT NAME Shady Oak Road Redevelopment
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Appendix B – Drainage Diagram
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Appendix C – Subcatchment Summary







Subcatchment Data


Hydrology Parameter Summary
Project: Date: 6/13/2019


Location:
Watershed: NMCWD


EXISTING CONDITIONS


Area /
Region ID


Total
(sq ft)


Total
(acre)


Imperv.
(sq ft) (acre)


Imperv.
(%)


Perv 1
(sq ft) (acre)


Perv
1


CN
Perv 2
(sq ft) (acre)


Perv
2   CN


1 83166 1.909 58720 1.348 70.6% 24446 0.561 74 0 0.000 80
2 11207 0.257 8059 0.185 71.9% 3148 0.072 74 0 0.000 80


Total: 94373 2.167 66779 1.533 27594 0.633 0 0


PROPOSED CONDITIONS


Area /
Region ID


Total
(sq ft)


Total
(acre)


Imperv.
(sq ft) (acre)


Imperv.
(%)


Perv 1
(sq ft) (acre)


Perv
1


CN
Perv 2
(sq ft) (acre)


Perv
2   CN


1 73837 1.695 47007 1.079 63.7% 26830 0.616 74 0 0.000 80
1A 7228 0.166 3809 0.087 52.7% 3419 0.078 74 0 0.000 80
2 13308 0.306 442 0.010 3.3% 12866 0.295 74 0.000 80


TOTAL: 94373 2.167 51258 1.177 43115 0.99 0 0


Net New Impervious Area: -15521 sq ft 0.0 in   = 0 cu ft
Total Site Impervious Area: 51258 sq ft 1.1 in   = 4699 cu ft


Shady Oak


Minnetonka, MN


Civil Methods, Inc.
 File: 190614_Shady Oak Hydrologic Summary.xlsx







Appendix D – P8 Output







P8 Urban Catchment Model, Version 3.5 Run Date 06/14/19


Case ShadyOak2019_1.p8c FirstDate 10/01/78 Precip(in) 29.5


Title Shady Oak Proposed LastDate 09/30/79 Rain(in) 23.22


PrecFile msp_4989.pcp Events 64 Snow(in) 6.29


PartFile nurp50.p8p TotalHrs 8618 TotalYrs 0.98


Case Title Shady Oak Proposed


Case Data File ShadyOak2019_1.p8c


Path C:\CM\Civil Methods, Inc\CMI - Documents\7. Projects\0301_CES Shady Oak Crossing Stormwater Management\06_MODELING AND ANALYSIS\P8\


Case Notes:


Storm Data File msp_4989.pcp


Particle File nurp50.p8p


Air Temp File File msp_4889.tem


Time Steps Per Hour 10


Minimum Inter-Event Time (hrs) 10


Maximum Continuity Error % 2


Rainfall Breakpoint (inches) 0.8


Precipitation Scale Factor 1


Air Temp Offset (deg-F) 0


Loops Thru Storm File 5


Simulation Dates


Start 9/1/1978


Keep 10/1/1978


Stop 9/30/1979


Max Snowfall Temperature (deg-f) 32.0


SnowMelt Temperature (deg-f) 32.0


Snowmelt Coef (in/degF-Day) 0.06


Soil Freeze Temp (deg-F) 32.0


Snowmelt Abstraction Factor 1.00


Evapo-Trans. Calibration Factor 1.00


Growing Season Start Month 5


Growing Season End Month 10


5-Day Antecedent Rainfall + Runoff (inches)


CN Antecedent Moisture Condition AMC-II AMC-III


Growing Season 1.40 2.10


NonGrowing Season 0.50 1.10







Watershed Data


Watershed Name 1_ToInfilt 1A_Direct 2_Direct


Runoff to Device Basin_1P DirectToOffsite DirectToOffsite


Infiltration to Device


Watershed Area 1.695 0.166 0.306


SCS Curve Number (Pervious) 74 74 74


Scale Factor for Pervious Runoff Load 1 1 1


Indirectly Connected Imperv Fraction 0 0 0


UnSwept Impervious Fraction 0.637 0.527 0.033


UnSwept Depression Storage (inches) 0.02 0.02 0.02


UnSwept Imperv. Runoff Coefficient 0.95 0.95 0.95


UnSwept Scale Factor for Particle Loads 1 1 1


Swept Impervious Fraction 0 0 0


Swept Depression Storage (inches) 0.02 0.02 0.02


Swept Imperv. Runoff Coefficient 1 1 1


Swept Scale Factor for Particle Loads 1 1 1


Sweeping Frequency 0 0 0


Sweeping Efficiency 1 1 1


Sweeping Start Date (MMDD) 101 101 101


Sweeping Stop Date (MMDD) 1231 1231 1231


Device Data


Device Name Basin_1P DirectToOffsite


Device Type INF_BASIN PIPE


Infiltration Outlet


Normal Outlet


Spillway Outlet


Particle Removal Scale Factor 1


Bottom Elevation (ft) 916


Bottom Area (acres) 0.076


Permanent Pool Area (acres)


Permanent Pool Volume (ac-ft)


Perm Pool Infilt Rate (in/hr)


Flood Pool Area (acres) 0.105


Flood Pool Volume (ac-ft) 0.136


Flood Pool Infilt Rate (in/hr) 0.2


Infilt Basin Void Fraction (%) 100


Detention Pond Outlet Parameters


Outlet Type


Outlet Orifice Diameter (in)


Orifice Discharge Coef


Outlet Weir Length (ft)


Weir Discharge Coef


Perforated Riser Height (ft)


Number of Holes in Riser


Holes Diameter


Flood Pool Drain Time (hrs)


Swale Parameters


Length of Flow Path (ft)


Slope of Flow Path %


Bottom Width (ft)


Side Slope (ft-v/ft-h)


Maximum Depth of Flow (ft)


Mannings n Constant


Hydraulic Model


Pipe, Splitter, Aquifer Parameter


Hydraulic Res. Time (hrs) 0







Particle Data


Particle File nurp50.p8p


Particle Class P0% P10% P30% P50% P80%


Filtration Efficiency (%) 90 100 100 100 100


Settling Velocity (ft/hr) 0 0.03 0.3 1.5 15


First Order Decay Rate (1/day) 0 0 0 0 0


2nd Order Decay (1/day-ppm) 0 0 0 0 0


Impervious Runoff Conc (ppm) 1 0 0 0 0


Pervious Runoff Conc (ppm) 1 100 100 100 200


Pervious Conc Exponent 0 1 1 1 1


Accum. Rate (lbs-ac-day) 0 1.75 1.75 1.75 3.5


Particle Removal Rate (1/day) 0 0.25 0.25 0.25 0.25


Washoff Coefficient 0 20 20 20 20


Washoff Exponent 0 2 2 2 2


Sweeper Efficiency 0 0 0 5 15


Water Quality Component Data


Component Name TSS TP TKN CU PB ZN


Water Quality Criteria (ppm)


Level 1 5 0.025 2 2 0.02 5


Level 2 10 0.05 1 0.0048 0.014 0.0362


Level 3 20 0.1 0.5 0.02 0.15 0.38


Content Scale Factor 1 1 1 1 1 1


Particle Composition (mg/kg)


P0% 0 99000 600000 13600 2000 640000


P10% 1000000 3850 15000 340 180 1600


P30% 1000000 3850 15000 340 180 1600


P50% 1000000 3850 15000 340 180 1600


P80% 1000000 0 0 340 180 0







P8 Urban Catchment Model, Version 3.5 Run Date 06/14/19


Case ShadyOak2019_1.p8c FirstDate 10/01/78 Precip(in) 29.5


Title Shady Oak Proposed LastDate 09/30/79 Rain(in) 23.22


PrecFile msp_4989.pcp Events 64 Snow(in) 6.29


PartFile nurp50.p8p TotalHrs 8618 TotalYrs 0.98


Mass Balances by Device


Device: OVERALL Type: NONE


Flow Loads(lbs)


Mass Balance Term acre-ft P0% P10% P30% P50% P80% TSS TP


01 watershed inflows 3.03 8.22 158.24 158.24 158.24 316.49 791.22 2.64


03 infiltrate 2.57 6.99 50.92 7.55 1.58 0.32 60.38 0.92


04 exfiltrate 2.57 0.70 0.00 0.00 0.00 0.00 0.00 0.07


05 filtered 0.00 6.29 50.92 7.55 1.58 0.32 60.38 0.85


06 normal outlet 0.35 0.96 14.04 14.04 14.04 28.09 70.22 0.26


07 spillway outlet 0.10 0.28 1.40 0.42 0.10 0.03 1.95 0.03


08 sedimen + decay 0.00 0.00 91.84 136.22 142.52 288.05 658.63 1.43


09 total inflow 3.03 8.22 158.24 158.24 158.24 316.49 791.22 2.64


10 surface outflow 0.45 1.24 15.44 14.47 14.15 28.12 72.18 0.29


11 groundw outflow 2.57 0.70 0.00 0.00 0.00 0.00 0.00 0.07


12 total outflow 3.03 1.93 15.44 14.47 14.15 28.12 72.18 0.36


13 total trapped 0.00 6.29 142.77 143.78 144.10 288.37 719.01 2.28


14 storage increase 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


15 mass balance check 0.00 0.00 0.03 0.00 0.00 0.00 0.03 0.00


Load Reduction (%) 0.00 76.47 90.22 90.86 91.06 91.12 90.87 86.32


Device: Basin_1P Type: INF_BASIN


Flow Loads(lbs)


Mass Balance Term acre-ft P0% P10% P30% P50% P80% TSS TP


01 watershed inflows 2.67 7.26 144.20 144.20 144.20 288.40 721.00 2.38


03 infiltrate 2.57 6.99 50.92 7.55 1.58 0.32 60.38 0.92


04 exfiltrate 2.57 0.70 0.00 0.00 0.00 0.00 0.00 0.07


05 filtered 0.00 6.29 50.92 7.55 1.58 0.32 60.38 0.85


07 spillway outlet 0.10 0.28 1.40 0.42 0.10 0.03 1.95 0.03


08 sedimen + decay 0.00 0.00 91.84 136.22 142.52 288.05 658.63 1.43


09 total inflow 2.67 7.26 144.20 144.20 144.20 288.40 721.00 2.38


10 surface outflow 0.10 0.28 1.40 0.42 0.10 0.03 1.95 0.03


11 groundw outflow 2.57 0.70 0.00 0.00 0.00 0.00 0.00 0.07


12 total outflow 2.67 0.98 1.40 0.42 0.10 0.03 1.95 0.10


13 total trapped 0.00 6.29 142.77 143.78 144.10 288.37 719.01 2.28


14 storage increase 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


15 mass balance check 0.00 0.00 0.03 0.00 0.00 0.00 0.03 0.00


Load Reduction (%) 0.00 86.56 99.01 99.71 99.93 99.99 99.72 95.63


Device: DirectToOffsite Type: PIPE


Flow Loads(lbs)


Mass Balance Term acre-ft P0% P10% P30% P50% P80% TSS TP


01 watershed inflows 0.35 0.96 14.04 14.04 14.04 28.09 70.22 0.26


06 normal outlet 0.35 0.96 14.04 14.04 14.04 28.09 70.22 0.26


09 total inflow 0.35 0.96 14.04 14.04 14.04 28.09 70.22 0.26


10 surface outflow 0.35 0.96 14.04 14.04 14.04 28.09 70.22 0.26


12 total outflow 0.35 0.96 14.04 14.04 14.04 28.09 70.22 0.26


Load Reduction (%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Subcat Reach Pond Link
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN


Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method


Runoff Area=83,166 sf   70.61% Impervious   Runoff Depth=1.94"Subcatchment 1: Direct to West
   Tc=10.0 min   CN=91   Runoff=5.65 cfs  0.309 af


Runoff Area=11,207 sf   71.91% Impervious   Runoff Depth=1.94"Subcatchment 2: Direct to East
   Tc=5.0 min   CN=91   Runoff=0.94 cfs  0.042 af


   Inflow=5.65 cfs  0.309 afReach 1R: To West
   Outflow=5.65 cfs  0.309 af


   Inflow=0.94 cfs  0.042 afReach 2R: To East
   Outflow=0.94 cfs  0.042 af


Total Runoff Area = 2.167 ac   Runoff Volume = 0.350 af   Average Runoff Depth = 1.94"
29.24% Pervious = 0.633 ac     70.76% Impervious = 1.533 ac
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Summary for Subcatchment 1: Direct to West


Runoff = 5.65 cfs @ 12.17 hrs,  Volume= 0.309 af,  Depth= 1.94"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-Year Rainfall=2.86"


Area (sf) CN Description
* 58,720 98
* 24,446 74


83,166 91 Weighted Average
24,446 74 29.39% Pervious Area
58,720 98 70.61% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,


Summary for Subcatchment 2: Direct to East


Runoff = 0.94 cfs @ 12.12 hrs,  Volume= 0.042 af,  Depth= 1.94"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-Year Rainfall=2.86"


Area (sf) CN Description
* 8,059 98


3,148 74 >75% Grass cover, Good, HSG C
11,207 91 Weighted Average
3,148 74 28.09% Pervious Area
8,059 98 71.91% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)


5.0 Direct Entry,


Summary for Reach 1R: To West


Inflow Area = 1.909 ac, 70.61% Impervious,  Inflow Depth = 1.94"    for  2-Year event
Inflow = 5.65 cfs @ 12.17 hrs,  Volume= 0.309 af
Outflow = 5.65 cfs @ 12.17 hrs,  Volume= 0.309 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Summary for Reach 2R: To East


Inflow Area = 0.257 ac, 71.91% Impervious,  Inflow Depth = 1.94"    for  2-Year event
Inflow = 0.94 cfs @ 12.12 hrs,  Volume= 0.042 af
Outflow = 0.94 cfs @ 12.12 hrs,  Volume= 0.042 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN


Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method


Runoff Area=83,166 sf   70.61% Impervious   Runoff Depth=3.27"Subcatchment 1: Direct to West
   Tc=10.0 min   CN=91   Runoff=9.26 cfs  0.520 af


Runoff Area=11,207 sf   71.91% Impervious   Runoff Depth=3.27"Subcatchment 2: Direct to East
   Tc=5.0 min   CN=91   Runoff=1.53 cfs  0.070 af


   Inflow=9.26 cfs  0.520 afReach 1R: To West
   Outflow=9.26 cfs  0.520 af


   Inflow=1.53 cfs  0.070 afReach 2R: To East
   Outflow=1.53 cfs  0.070 af


Total Runoff Area = 2.167 ac   Runoff Volume = 0.590 af   Average Runoff Depth = 3.27"
29.24% Pervious = 0.633 ac     70.76% Impervious = 1.533 ac
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Summary for Subcatchment 1: Direct to West


Runoff = 9.26 cfs @ 12.17 hrs,  Volume= 0.520 af,  Depth= 3.27"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-Year Rainfall=4.26"


Area (sf) CN Description
* 58,720 98
* 24,446 74


83,166 91 Weighted Average
24,446 74 29.39% Pervious Area
58,720 98 70.61% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,


Summary for Subcatchment 2: Direct to East


Runoff = 1.53 cfs @ 12.12 hrs,  Volume= 0.070 af,  Depth= 3.27"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-Year Rainfall=4.26"


Area (sf) CN Description
* 8,059 98


3,148 74 >75% Grass cover, Good, HSG C
11,207 91 Weighted Average
3,148 74 28.09% Pervious Area
8,059 98 71.91% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)


5.0 Direct Entry,


Summary for Reach 1R: To West


Inflow Area = 1.909 ac, 70.61% Impervious,  Inflow Depth = 3.27"    for  10-Year event
Inflow = 9.26 cfs @ 12.17 hrs,  Volume= 0.520 af
Outflow = 9.26 cfs @ 12.17 hrs,  Volume= 0.520 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs







MSE 24-hr 3  10-Year Rainfall=4.26"190613_Shady Oak_EX
  Printed  6/14/2019Prepared by Civil Methods, Inc.


Page 7HydroCAD® 10.00-24  s/n 07283  © 2018 HydroCAD Software Solutions LLC


Summary for Reach 2R: To East


Inflow Area = 0.257 ac, 71.91% Impervious,  Inflow Depth = 3.27"    for  10-Year event
Inflow = 1.53 cfs @ 12.12 hrs,  Volume= 0.070 af
Outflow = 1.53 cfs @ 12.12 hrs,  Volume= 0.070 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN


Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method


Runoff Area=83,166 sf   70.61% Impervious   Runoff Depth=6.25"Subcatchment 1: Direct to West
   Tc=10.0 min   CN=91   Runoff=17.04 cfs  0.995 af


Runoff Area=11,207 sf   71.91% Impervious   Runoff Depth=6.25"Subcatchment 2: Direct to East
   Tc=5.0 min   CN=91   Runoff=2.80 cfs  0.134 af


   Inflow=17.04 cfs  0.995 afReach 1R: To West
   Outflow=17.04 cfs  0.995 af


   Inflow=2.80 cfs  0.134 afReach 2R: To East
   Outflow=2.80 cfs  0.134 af


Total Runoff Area = 2.167 ac   Runoff Volume = 1.129 af   Average Runoff Depth = 6.25"
29.24% Pervious = 0.633 ac     70.76% Impervious = 1.533 ac
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Summary for Subcatchment 1: Direct to West


Runoff = 17.04 cfs @ 12.17 hrs,  Volume= 0.995 af,  Depth= 6.25"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-Year Rainfall=7.32"


Area (sf) CN Description
* 58,720 98
* 24,446 74


83,166 91 Weighted Average
24,446 74 29.39% Pervious Area
58,720 98 70.61% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,


Summary for Subcatchment 2: Direct to East


Runoff = 2.80 cfs @ 12.12 hrs,  Volume= 0.134 af,  Depth= 6.25"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-Year Rainfall=7.32"


Area (sf) CN Description
* 8,059 98


3,148 74 >75% Grass cover, Good, HSG C
11,207 91 Weighted Average
3,148 74 28.09% Pervious Area
8,059 98 71.91% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)


5.0 Direct Entry,


Summary for Reach 1R: To West


Inflow Area = 1.909 ac, 70.61% Impervious,  Inflow Depth = 6.25"    for  100-Year event
Inflow = 17.04 cfs @ 12.17 hrs,  Volume= 0.995 af
Outflow = 17.04 cfs @ 12.17 hrs,  Volume= 0.995 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Summary for Reach 2R: To East


Inflow Area = 0.257 ac, 71.91% Impervious,  Inflow Depth = 6.25"    for  100-Year event
Inflow = 2.80 cfs @ 12.12 hrs,  Volume= 0.134 af
Outflow = 2.80 cfs @ 12.12 hrs,  Volume= 0.134 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Subcat Reach Pond Link
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN


Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method


Runoff Area=73,837 sf   63.66% Impervious   Runoff Depth=1.77"Subcatchment 1: Proposed Property to
   Tc=10.0 min   CN=89   Runoff=4.64 cfs  0.251 af


Runoff Area=7,228 sf   52.70% Impervious   Runoff Depth=1.62"Subcatchment 1A: Direct to West
   Tc=5.0 min   CN=87   Runoff=0.52 cfs  0.022 af


Runoff Area=13,308 sf   3.32% Impervious   Runoff Depth=0.87"Subcatchment 2: Direct to East
   Tc=5.0 min   CN=75   Runoff=0.52 cfs  0.022 af


   Inflow=1.08 cfs  0.137 afReach 1R: To West
   Outflow=1.08 cfs  0.137 af


   Inflow=0.52 cfs  0.022 afReach 2R: To East
   Outflow=0.52 cfs  0.022 af


Peak Elev=917.58'  Storage=6,304 cf   Inflow=4.64 cfs  0.251 afPond 1P: Proposed Infiltration Basin
   Outflow=1.01 cfs  0.115 af


Total Runoff Area = 2.167 ac   Runoff Volume = 0.295 af   Average Runoff Depth = 1.63"
45.69% Pervious = 0.990 ac     54.31% Impervious = 1.177 ac
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Summary for Subcatchment 1: Proposed Property to Infiltration Basin


Runoff = 4.64 cfs @ 12.17 hrs,  Volume= 0.251 af,  Depth= 1.77"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-Year Rainfall=2.86"


Area (sf) CN Description
* 47,007 98 Parking & Roof


26,830 74 >75% Grass cover, Good, HSG C
73,837 89 Weighted Average
26,830 74 36.34% Pervious Area
47,007 98 63.66% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,


Summary for Subcatchment 1A: Direct to West


Runoff = 0.52 cfs @ 12.13 hrs,  Volume= 0.022 af,  Depth= 1.62"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-Year Rainfall=2.86"


Area (sf) CN Description
* 3,809 98 Impervious


3,419 74 >75% Grass cover, Good, HSG C
7,228 87 Weighted Average
3,419 74 47.30% Pervious Area
3,809 98 52.70% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)


5.0 Direct Entry,


Summary for Subcatchment 2: Direct to East


Runoff = 0.52 cfs @ 12.13 hrs,  Volume= 0.022 af,  Depth= 0.87"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-Year Rainfall=2.86"


Area (sf) CN Description
* 442 98


12,866 74 >75% Grass cover, Good, HSG C
13,308 75 Weighted Average
12,866 74 96.68% Pervious Area


442 98 3.32% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)


5.0 Direct Entry,


Summary for Reach 1R: To West


Inflow Area = 1.861 ac, 62.69% Impervious,  Inflow Depth = 0.88"    for  2-Year event
Inflow = 1.08 cfs @ 12.52 hrs,  Volume= 0.137 af
Outflow = 1.08 cfs @ 12.52 hrs,  Volume= 0.137 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs


Summary for Reach 2R: To East


Inflow Area = 0.306 ac, 3.32% Impervious,  Inflow Depth = 0.87"    for  2-Year event
Inflow = 0.52 cfs @ 12.13 hrs,  Volume= 0.022 af
Outflow = 0.52 cfs @ 12.13 hrs,  Volume= 0.022 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs


Summary for Pond 1P: Proposed Infiltration Basin


Inflow Area = 1.695 ac, 63.66% Impervious,  Inflow Depth = 1.77"    for  2-Year event
Inflow = 4.64 cfs @ 12.17 hrs,  Volume= 0.251 af
Outflow = 1.01 cfs @ 12.52 hrs,  Volume= 0.115 af,  Atten= 78%,  Lag= 20.9 min
Primary = 1.01 cfs @ 12.52 hrs,  Volume= 0.115 af


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 917.58' @ 12.52 hrs   Surf.Area= 4,666 sf   Storage= 6,304 cf


Plug-Flow detention time= 191.3 min calculated for 0.115 af (46% of inflow)
Center-of-Mass det. time= 107.1 min ( 906.0 - 798.9 )


Volume Invert Avail.Storage Storage Description
#1 916.00' 11,001 cf Custom Stage Data (Prismatic) Listed below (Recalc)


Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)


916.00 3,310 0 0
917.00 4,148 3,729 3,729
917.50 4,589 2,184 5,913
918.00 5,045 2,409 8,322
918.50 5,670 2,679 11,001


Device Routing Invert Outlet Devices
#1 Primary 915.50' 15.0"  Round Culvert L= 20.0'   Ke= 0.500


Inlet / Outlet Invert= 915.50' / 915.30'   S= 0.0100 '/'   Cc= 0.900
n= 0.013,  Flow Area= 1.23 sf


#2 Device 1 917.50' 48.0" Horiz. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
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Primary OutFlow  Max=1.01 cfs @ 12.52 hrs  HW=917.58'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.01 cfs of 7.14 cfs potential flow)


2=Orifice/Grate  (Weir Controls 1.01 cfs @ 0.95 fps)
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN


Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method


Runoff Area=73,837 sf   63.66% Impervious   Runoff Depth=3.07"Subcatchment 1: Proposed Property to
   Tc=10.0 min   CN=89   Runoff=7.84 cfs  0.433 af


Runoff Area=7,228 sf   52.70% Impervious   Runoff Depth=2.88"Subcatchment 1A: Direct to West
   Tc=5.0 min   CN=87   Runoff=0.90 cfs  0.040 af


Runoff Area=13,308 sf   3.32% Impervious   Runoff Depth=1.86"Subcatchment 2: Direct to East
   Tc=5.0 min   CN=75   Runoff=1.12 cfs  0.047 af


   Inflow=6.71 cfs  0.337 afReach 1R: To West
   Outflow=6.71 cfs  0.337 af


   Inflow=1.12 cfs  0.047 afReach 2R: To East
   Outflow=1.12 cfs  0.047 af


Peak Elev=917.79'  Storage=7,275 cf   Inflow=7.84 cfs  0.433 afPond 1P: Proposed Infiltration Basin
   Outflow=6.36 cfs  0.298 af


Total Runoff Area = 2.167 ac   Runoff Volume = 0.521 af   Average Runoff Depth = 2.88"
45.69% Pervious = 0.990 ac     54.31% Impervious = 1.177 ac
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Summary for Subcatchment 1: Proposed Property to Infiltration Basin


Runoff = 7.84 cfs @ 12.17 hrs,  Volume= 0.433 af,  Depth= 3.07"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-Year Rainfall=4.26"


Area (sf) CN Description
* 47,007 98 Parking & Roof


26,830 74 >75% Grass cover, Good, HSG C
73,837 89 Weighted Average
26,830 74 36.34% Pervious Area
47,007 98 63.66% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,


Summary for Subcatchment 1A: Direct to West


Runoff = 0.90 cfs @ 12.12 hrs,  Volume= 0.040 af,  Depth= 2.88"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-Year Rainfall=4.26"


Area (sf) CN Description
* 3,809 98 Impervious


3,419 74 >75% Grass cover, Good, HSG C
7,228 87 Weighted Average
3,419 74 47.30% Pervious Area
3,809 98 52.70% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)


5.0 Direct Entry,


Summary for Subcatchment 2: Direct to East


Runoff = 1.12 cfs @ 12.13 hrs,  Volume= 0.047 af,  Depth= 1.86"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-Year Rainfall=4.26"


Area (sf) CN Description
* 442 98


12,866 74 >75% Grass cover, Good, HSG C
13,308 75 Weighted Average
12,866 74 96.68% Pervious Area


442 98 3.32% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)


5.0 Direct Entry,


Summary for Reach 1R: To West


Inflow Area = 1.861 ac, 62.69% Impervious,  Inflow Depth = 2.18"    for  10-Year event
Inflow = 6.71 cfs @ 12.23 hrs,  Volume= 0.337 af
Outflow = 6.71 cfs @ 12.23 hrs,  Volume= 0.337 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs


Summary for Reach 2R: To East


Inflow Area = 0.306 ac, 3.32% Impervious,  Inflow Depth = 1.86"    for  10-Year event
Inflow = 1.12 cfs @ 12.13 hrs,  Volume= 0.047 af
Outflow = 1.12 cfs @ 12.13 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs


Summary for Pond 1P: Proposed Infiltration Basin


Inflow Area = 1.695 ac, 63.66% Impervious,  Inflow Depth = 3.07"    for  10-Year event
Inflow = 7.84 cfs @ 12.17 hrs,  Volume= 0.433 af
Outflow = 6.36 cfs @ 12.23 hrs,  Volume= 0.298 af,  Atten= 19%,  Lag= 3.7 min
Primary = 6.36 cfs @ 12.23 hrs,  Volume= 0.298 af


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 917.79' @ 12.23 hrs   Surf.Area= 4,852 sf   Storage= 7,275 cf


Plug-Flow detention time= 121.5 min calculated for 0.298 af (69% of inflow)
Center-of-Mass det. time= 51.1 min ( 839.0 - 788.0 )


Volume Invert Avail.Storage Storage Description
#1 916.00' 11,001 cf Custom Stage Data (Prismatic) Listed below (Recalc)


Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)


916.00 3,310 0 0
917.00 4,148 3,729 3,729
917.50 4,589 2,184 5,913
918.00 5,045 2,409 8,322
918.50 5,670 2,679 11,001


Device Routing Invert Outlet Devices
#1 Primary 915.50' 15.0"  Round Culvert L= 20.0'   Ke= 0.500


Inlet / Outlet Invert= 915.50' / 915.30'   S= 0.0100 '/'   Cc= 0.900
n= 0.013,  Flow Area= 1.23 sf


#2 Device 1 917.50' 48.0" Horiz. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
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Primary OutFlow  Max=6.35 cfs @ 12.23 hrs  HW=917.79'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 6.35 cfs of 7.62 cfs potential flow)


2=Orifice/Grate  (Weir Controls 6.35 cfs @ 1.75 fps)
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN


Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method


Runoff Area=73,837 sf   63.66% Impervious   Runoff Depth=6.02"Subcatchment 1: Proposed Property to
   Tc=10.0 min   CN=89   Runoff=14.80 cfs  0.850 af


Runoff Area=7,228 sf   52.70% Impervious   Runoff Depth=5.79"Subcatchment 1A: Direct to West
   Tc=5.0 min   CN=87   Runoff=1.73 cfs  0.080 af


Runoff Area=13,308 sf   3.32% Impervious   Runoff Depth=4.43"Subcatchment 2: Direct to East
   Tc=5.0 min   CN=75   Runoff=2.60 cfs  0.113 af


   Inflow=9.74 cfs  0.795 afReach 1R: To West
   Outflow=9.74 cfs  0.795 af


   Inflow=2.60 cfs  0.113 afReach 2R: To East
   Outflow=2.60 cfs  0.113 af


Peak Elev=918.40'  Storage=10,417 cf   Inflow=14.80 cfs  0.850 afPond 1P: Proposed Infiltration Basin
   Outflow=8.90 cfs  0.715 af


Total Runoff Area = 2.167 ac   Runoff Volume = 1.043 af   Average Runoff Depth = 5.78"
45.69% Pervious = 0.990 ac     54.31% Impervious = 1.177 ac
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Summary for Subcatchment 1: Proposed Property to Infiltration Basin


Runoff = 14.80 cfs @ 12.17 hrs,  Volume= 0.850 af,  Depth= 6.02"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-Year Rainfall=7.32"


Area (sf) CN Description
* 47,007 98 Parking & Roof


26,830 74 >75% Grass cover, Good, HSG C
73,837 89 Weighted Average
26,830 74 36.34% Pervious Area
47,007 98 63.66% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry,


Summary for Subcatchment 1A: Direct to West


Runoff = 1.73 cfs @ 12.12 hrs,  Volume= 0.080 af,  Depth= 5.79"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-Year Rainfall=7.32"


Area (sf) CN Description
* 3,809 98 Impervious


3,419 74 >75% Grass cover, Good, HSG C
7,228 87 Weighted Average
3,419 74 47.30% Pervious Area
3,809 98 52.70% Impervious Area


Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)


5.0 Direct Entry,


Summary for Subcatchment 2: Direct to East


Runoff = 2.60 cfs @ 12.12 hrs,  Volume= 0.113 af,  Depth= 4.43"


Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-Year Rainfall=7.32"


Area (sf) CN Description
* 442 98


12,866 74 >75% Grass cover, Good, HSG C
13,308 75 Weighted Average
12,866 74 96.68% Pervious Area


442 98 3.32% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)


5.0 Direct Entry,


Summary for Reach 1R: To West


Inflow Area = 1.861 ac, 62.69% Impervious,  Inflow Depth = 5.12"    for  100-Year event
Inflow = 9.74 cfs @ 12.14 hrs,  Volume= 0.795 af
Outflow = 9.74 cfs @ 12.14 hrs,  Volume= 0.795 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs


Summary for Reach 2R: To East


Inflow Area = 0.306 ac, 3.32% Impervious,  Inflow Depth = 4.43"    for  100-Year event
Inflow = 2.60 cfs @ 12.12 hrs,  Volume= 0.113 af
Outflow = 2.60 cfs @ 12.12 hrs,  Volume= 0.113 af,  Atten= 0%,  Lag= 0.0 min


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs


Summary for Pond 1P: Proposed Infiltration Basin


Inflow Area = 1.695 ac, 63.66% Impervious,  Inflow Depth = 6.02"    for  100-Year event
Inflow = 14.80 cfs @ 12.17 hrs,  Volume= 0.850 af
Outflow = 8.90 cfs @ 12.28 hrs,  Volume= 0.715 af,  Atten= 40%,  Lag= 6.4 min
Primary = 8.90 cfs @ 12.28 hrs,  Volume= 0.715 af


Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 918.40' @ 12.28 hrs   Surf.Area= 5,540 sf   Storage= 10,417 cf


Plug-Flow detention time= 88.5 min calculated for 0.715 af (84% of inflow)
Center-of-Mass det. time= 35.2 min ( 809.9 - 774.8 )


Volume Invert Avail.Storage Storage Description
#1 916.00' 11,001 cf Custom Stage Data (Prismatic) Listed below (Recalc)


Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)


916.00 3,310 0 0
917.00 4,148 3,729 3,729
917.50 4,589 2,184 5,913
918.00 5,045 2,409 8,322
918.50 5,670 2,679 11,001


Device Routing Invert Outlet Devices
#1 Primary 915.50' 15.0"  Round Culvert L= 20.0'   Ke= 0.500


Inlet / Outlet Invert= 915.50' / 915.30'   S= 0.0100 '/'   Cc= 0.900
n= 0.013,  Flow Area= 1.23 sf


#2 Device 1 917.50' 48.0" Horiz. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
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Primary OutFlow  Max=8.90 cfs @ 12.28 hrs  HW=918.40'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 8.90 cfs @ 7.26 fps)


2=Orifice/Grate  (Passes 8.90 cfs of 34.83 cfs potential flow)





		App A_geotech

		AppB_Drainage Diagram

		AppE_HydroCAD Report_PR

		AppE_HydroCAD Report_EX

		AppD_190614_p8_Results

		AppD_190614_p8_Inputs Case Summary

		AppC_Subcatchment Summary






 
 


 


UPDATED GEOTECHNICAL EXPLORATION AND ENGINEERING REVIEW 


Shady Oak Road Redevelopment 


Minnetonka 


Minnesota 


NTI Project No. 19.MSP08308.000 


Prepared For: 


Ron Clark Construction 
7500 West 78th Street 
Edina, MN 55439 
 


 







 


 


May 21, 2019 
 
Ron Clark Construction 
Attention: Michael Roebuck 
7500 West 78th Street 
Edina, MN 55439 
 
Subject: Updated Geotechnical Exploration and Engineering Review 
  Shady Oak Road Redevelopment 
  Minnetonka, Minnesota 


 NTI Project No. 19.MSP08308.000  
  (Update to the original Geotechnical Report Completed under NTI Project Number 
    16.61440.000 Completed in 2016) 


Dear Mr. Roebuck, 


In accordance to your request and subsequent authorization, Northern Technologies, LLC (NTI) 
conducted a supplemental Geotechnical Exploration for the above referenced project.  NTI 
completed the original exploration in May of 2016 under NTI project number 16.61440.000.   


Due to a change in project scope additional site exploration and an update to the original 
geotechnical evaluation was required.  This report is intended to supersede the previous completed 
report in its entirety. 


Our services included advancement of exploration borings and preparation of an updated 
engineering report with recommendations developed from our geotechnical services. Our work was 
performed in general accordance with our proposal dated May 7, 2019. 


We appreciate the opportunity to have been of service on this project.  If there are any questions 
regarding the soils explored or our review and recommendations, please contact us at your 
convenience at (651) 389-4181. 


Northern Technologies, LLC 


 
Debra A. Schroeder, PE 
Senior Engineer 


 


Ryan M. Benson, PE 
Vice President 


  


I hereby certify that this plan, 
specification, or report was prepared 
by me or under my direct supervision 
and that I am a Duly Licensed 
Professional Engineer under the Laws 
of the State of Minnesota. 


 


Ryan M. Benson 


Date:     05/21/19  Reg. No. 42724 
 







Shady Oak Road Redevelopment 


Minnetonka, Minnesota 


NTI Project No. 19.MSP08308.000 


 


 


 


Contents 


1.0 EXECUTIVE SUMMARY ............................................................................................................................... 1 


2.0 INTRODUCTION ......................................................................................................................................... 2 


2.1 Site / Project Description ........................................................................................................................ 2 
2.2 Scope of Services .................................................................................................................................... 2 


3.0 EXPLORATION PROGRAM RESULTS ........................................................................................................... 3 


3.1 Exploration Scope ................................................................................................................................... 3 
3.2 Subsurface Conditions ............................................................................................................................ 3 
3.3 Groundwater Conditions ........................................................................................................................ 4 
3.4 Laboratory Test Program ....................................................................................................................... 4 


4.0 ENGINEERING REVIEW AND RECOMMENDATIONS .................................................................................... 4 


4.1 Project Scope .......................................................................................................................................... 4 
4.2 Site Preparation ...................................................................................................................................... 5 


4.2.1 Soil Correction (Option 1) ....................................................................................................................... 5 


4.2.2 Aggregate Pier Ground Improvement (Option 2) ................................................................................... 7 


4.3 Shallow Foundations .............................................................................................................................. 7 
4.4 Bearing Factor of Safety and Estimate of Settlement ............................................................................ 8 
4.5 Subsurface Drainage .............................................................................................................................. 9 
4.6 Utilities ................................................................................................................................................... 9 
4.7 Slab-on-Grade Floors ............................................................................................................................ 10 
4.8 Exterior Backfill ..................................................................................................................................... 10 
4.9 Surface Drainage .................................................................................................................................. 12 
4.10 Pavement Construction ........................................................................................................................ 12 
4.11 Stormwater Infiltration ........................................................................................................................ 14 


5.0 CONSTRUCTION CONSIDERATIONS .......................................................................................................... 14 


5.1 Frost Considerations ............................................................................................................................. 14 
5.2 Excavation Stability .............................................................................................................................. 15 
5.3 Engineered Fill & Winter Construction ................................................................................................. 15 


6.0 CLOSURE .................................................................................................................................................. 15 


 







 


 


 


 
 


 


Page 1 of 16 


 


 


GEOTECHNICAL EXPLORATION AND ENGINEERING REVIEW 


Shady Oak Road Redevelopment 


NTI Project No. 19.MSP08308.000 


1.0 EXECUTIVE SUMMARY 


We briefly summarize below our geotechnical recommendations for the proposed project. The summary 
must be read in complete context with our report. 


• We conclude you may support the proposed structure upon standard perimeter strip and 
spread column footings bearing on competent, non-organic natural soil(s), properly compacted 
engineered fill, or a ground improvement system consisting of aggregate piers as recommended 
within our report. 


• For most of the site, the excavation to remove existing fill from beneath the building area will be 
incidental to performing the excavation for the proposed below-grade level.  However, deeper 
fill deposits were encountered in select areas of the site that would require excavations of up to 
approximately 19.5 feet below existing grades.  These deep corrections may prove to be 
economically or logistically difficult.  Therefore, NTI suggests that consideration be given to 
improving the in-place soils through ground modification consisting of aggregate piers.   


• Building linear strip footings and interior column footings (if required) may be proportioned 
using the maximum net allowable soil bearing pressures of 3,000 pounds per square foot (psf).  
This value may be increased to 4,000 psf with the construction of a properly compacted granular 
fill cushion beneath the foundations or potentially the utilization of a ground modification 
system.  Final bearing pressure for ground modification systems are at the discretion of the 
professional engineer responsible for the ground modification system as they are typically 
constructed utilizing a design build approach through the contractor selected.  


• Groundwater was observed at depths ranging between 12 ½ and 24 ½ feet.  This correlates to 
approximate elevations ranging from 895.5 to 908.0 feet.  As an exception, groundwater was 
not encountered at Boring SB-5. 


• Overall, the site soils are conducive to movement of groundwater both laterally and vertically.  
The moisture content of such soils can vary annually and per recent precipitation.  Such soils and 
other regional dependent conditions may produce groundwater entry of project excavations.  
We direct your attention to other report sections and appendices attachments concerning 
groundwater issues and subsurface drainage. 
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2.0 INTRODUCTION 


2.1 Site / Project Description 


The proposed Shady Oak Road Redevelopment project is to be constructed as defined within Table 1.   


Table 1: Project & Site Description 


Item Description 


Building Type 67-unit apartment structure with a below-grade parking 
level. 


Floor Elevations First floor assumed to be within 7 feet of existing site 
grades. 


Proposed Maximum Change in Site Elevation NTI assumes that site grades will remain within 
approximately 10 feet as compared to the grades 
encountered during the site exploration.   


Site Description 


Location of Project Southwest quadrant of Oak Drive Lane and Shady Oak 
Road in Minnetonka, MN. 


Existing Land Use / Improvements to Parcel The project area consists of a single- story commercial 
retail structure with associated parking. 


Current Ground Cover Pavements and light landscaping. 


Topography at Site Approximately 11.5 feet of grade change between our 
borings, gently sloping from east to west. 


2.2 Scope of Services 


The purpose of this report is to present a summary of our geotechnical exploration and provide 
generalized opinions and recommendations regarding the soil conditions and design parameters for 
founding of the project.  Our “scope of services” was limited to the following: 


1. Explore the project subsurface by means of 10 standard penetration test (SPT) borings 
extending to maximum depths of approximately 30 feet below existing grade, and conduct 
laboratory test(s) on representative samples for characterizing the index and engineering 
properties of the soils at the project site. 


2. Prepare a report presenting our findings from our field exploration, laboratory testing, and 
engineering recommendations for foundation types, footing depths, allowable bearing capacity, 
estimated settlements, floor slab support, excavation, engineered fill, compaction and potential 
construction difficulties related to excavation, backfilling and drainage, pavement design, and 
lateral earth pressure parameters for below grade construction. 
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3.0 EXPLORATION PROGRAM RESULTS 


3.1 Exploration Scope 


The original site geotechnical drilling occurred between May 12 and May 13, 2016.  The supplemental 
field work was completed on May 15, 2019.  Individual borings advanced at the approximate locations 
as presented on the diagram within the appendices.  NTI located the borings relative to existing site 
features and determined the approximate elevation of the borings utilizing a Trimble GeoXH 6000 GPS 
unit in correlation with NAVD 88 GeoID 09 datum.  Please refer to the Boring Location Diagram in 
Appendix C for additional detail.    


Soil samples obtained at the site will be held for 60 days at which time they will be discarded.  Please 
advise us in writing if you wish to have us retain them for a longer period.  You will be assessed an 
additional fee if soil samples are retained beyond 60 days. 


3.2 Subsurface Conditions 


Based on results of the current geotechnical exploration, Table 2 provides a general depiction of 
subsurface conditions at the project site.  Additional comment on the evaluation of recovered soil 
samples is presented within the report attachments. 


Table 2: Observed Subsurface Stratigraphy at Project Site1 


Stratum 


Depth to Base of 
Stratum below existing 
grade Material Description Notes 


Surface 
2 to 4 inches 
4 to 6 inches 


Bituminous Pavement 
Apparent Aggregate Base 


Aggregate Base and topsoil 
designation by visual observation 
only and not intended to confer 
conformance with DOT or other 
municipal standards  Boring SB-10 
being the one exception with 
approximately 8 inches of topsoil 
at the surface. 


Undocumented 
Fill 


4.5 to 19.5 feet 


Undocumented fill soils generally 
consisting of poorly graded with 
silt (SP-SM), silty sand (SM) and 
clayey sand (SC).   


Variably compacted, occasional 
apparent buried topsoil and 
localized zones of buried organic 
soils. 


Native Glacial 
Soils 


The borings terminated 
at their planned depth in 
this stratum. 


Native soils predominantly 
composed poorly graded with silt 
to poorly graded silt with gravel 
(SP-SM), poorly graded sand with 
clay (SP-SC), poorly graded sand 
to poorly graded sand with gravel 
(SP), and clayey sand (SC), as well 
as sandy lean clay (CL) 


Generally medium dense to dense 
sand and medium to rather stiff 
clay; locally loose sand. 


1. Table summary is a generalization of subsurface conditions and may not reflect variation in subsurface strata 
occurring on site.  The general geologic origin of retained soil samples is listed on the boring logs.   
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Please refer to the boring logs within the appendices for a detailed description and depths of stratum at 
each boring.  The boreholes were abandoned using high solids bentonite or neat cement grout as per 
appropriate local and state statutes.  Minor settlement of the boreholes will occur.  Owner is 
responsible for final closure of the boreholes.   


3.3 Groundwater Conditions 


The drill crew observed the borings for groundwater depth (if any) during and at the completion of 
drilling activities.  Groundwater was observed at depths ranging between 12½ and 24½ feet.  This 
correlates to approximate elevations ranging from 895.5 to 908.0 feet.  As an exception, groundwater 
was not encountered at Boring SB-5.  The high variability in the groundwater level is likely due to the 
short duration for which the borings remained open prior to abandonment.  Additionally, the onsite clay 
and silt laden soils can be slow draining and therefore conducive to the development of zones of 
perched water at varying locations and elevations across the project site.   


More precise determination of the current static ground water level would require the installation of 
piezometers with readings taken over an extended period of time.     


Overall, the site soils are conducive to movement of groundwater both laterally and vertically.  The 
moisture content of such soils can vary annually and per recent precipitation.  Such soils and other 
regional dependent conditions may produce groundwater entry of project excavations. 


3.4 Laboratory Test Program  


Our analysis and recommendations of this report are based upon our interpretation of the standard 
penetration resistance determined while sampling soils, laboratory test results and experience with 
similar soils from other sites near the project.  The results of such tests are summarized on the boring 
logs or attached test forms. 


4.0 ENGINEERING REVIEW AND RECOMMENDATIONS 


The following recommendations are based on our present knowledge of the project.  We ask that you or 
your design team notify us immediately if significant changes are made to project size, location or design 
as we would need to review our current recommendations and provide modified or different 
recommendations with respect to such change(s).   


4.1 Project Scope 


We understand the proposed structure will include concrete foundation walls and footings for support 
of above grade construction.  NTI’s assumed foundation loads and change in grade is summarized within 
Table 3.  Our assessment of project soils, opinions, and report recommendations are based directly on 
application of estimated structural loads to site soils. 
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Table 3: Foundation Loads / Change in Grade / Footing Elevation 


Building Element Load / Condition 


Perimeter Strip Footings 7 kips per lineal foot or less 


Interior Strip Footings 7 kips per lineal foot or less 


Isolated Interior Column Footings 250 kips or less 


Exterior Column Footings 250 kips or less 


Change in Overall Site Grade (from original  


ground surface) 
10 feet or less 


Basement Excavation Approximately 10-foot excavation from existing grades 


Free Standing Retaining Walls None anticipated 


4.2 Site Preparation 


Project construction, as proposed, will involve razing the existing structure, site grading, and removal of 
all existing underground utilities from within the proposed building pad (if encountered).   


The undocumented, previously placed fill and organic soils encountered in the soil borings are not 
considered suitable for direct support of the foundations or floor slabs.  NTI presents two options below 
for the development of the building pad for support of the proposed structure.   


4.2.1 Complete Soil Correction (Option 1) 


One method available to the design team for preparation of the building pad would be to perform a 
complete soil correction.  In many locations, the excavation required would be incidental to the 
excavation for the below-grade level. 


NTI recommends that all existing pavement, topsoil, buried organic materials, undocumented fill soils 
and any other manmade structures that are encountered be removed from within the building pad.   


Table 4 summarizes the anticipated excavation depths to expose the suitable native soil.  If this option is 
pursued, we suggest that the excavation begin in the vicinity of Borings SB-7 and SB-8 and test pits be 
performed to help refine the depth of fill in that area.  Note that these excavations would not be 
required for foundations supported on ground improved soils as outlined in Section 4.2.2 below.   
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Table 4: Summary of Soil Correction / Excavation 


Boring 
Number 


Existing Ground 
Elevation (feet, 


NTI Datum) 


Depth      
(feet) 


Unsuitable Soil / Material 
Estimated 
Excavation 


Elevation (feet) 


SB-1 920 7 Pavement/Undocumented Fill 913 


SB-2 918.5 4.5 Pavement/Undocumented Fill 914 


SB-3 920.5 12 
Pavement/Undocumented Fill/Buried 


Topsoil 
908.5 


SB-4 921.5 4.5 Pavement/Undocumented Fill 917 


SB-5 923.5 7 Pavement/Undocumented Fill 916.5 


SB-6 925.5 9.5 Pavement/Undocumented Fill 916 


SB-7 927 19.5 Pavement/Undocumented Fill 907.5 


SB-8 929.5 14.5 
Pavement/Undocumented Fill/Buried 


Topsoil 
915 


SB-9 927 19 Pavement/Undocumented Fill 908 


SB-10 930 11.5 Topsoil/Undocumented Fill 918.5 


The Geotechnical Engineer of Record or their designated representative should observe the project 
excavations to determine that unsuitable materials have been properly removed and adequate bearing 
support is provided by the exposed soils.   


The exposed soil at the base should be compacted to 98 percent of the maximum dry density as 
determined by the standard Proctor test (ASTM D698).  Such observations and testing should be 
performed prior to the construction of footings. 


Sidewalls should be benched or sloped to provide safe working conditions and stability for engineered 
fill placement.  Any oversizing that is required should be performed in accordance with the diagram and 
table included in Appendix A.   


Portions of the existing on-site undocumented fill soils have the potential to be re-used as engineered 
fill for preparation of the building pad when such soils are conditioned and placed as presented within 
this report.  However, any organic or debris laden soils will need to be sorted and are not considered to 
be suitable for reuse as structural fill within the building pad.   


Considering that the existing fill soils are not documented, the prediction of the percent of re-usable 
material is difficult. If the Owner wishes to have a better understanding of the composition of the 
undocumented fill soils across the site, NTI suggests that a series of test pits be advanced at the site 
prior to construction.     


Any additional fill required for support of site development below the structure should consist of non-
organic debris free soils of similar composition to the existing native soils.  If clean sand materials are 
utilized as engineered fill they will need to be adequately drained as to not create a “bathtub” effect 
when overlying the native clay based till soils.  If not adequately drained there is the potential that 
groundwater may collect within the void spaces of the sand and result in vertical movements during 
periods of freeze/thaw.  
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All engineered fill for site corrective earthwork and for support of project footings should be tempered 
for moisture content, placed, and be compacted to the criteria presented within Appendix B. 


4.2.2 Aggregate Pier Ground Improvement (Option 2) 


As an alternative to Option 1 above, ground improvement techniques, specifically the installation of an 
aggregate pier (AP) system, would be appropriate for this project given the existing subsurface 
conditions.  Similar to performing a soil correction, these systems would allow the proposed structure to 
be supported by typical on grade foundation systems.     


These elements provide vertical reinforcement to the in-situ subgrade soils and produce a composite 
system that increases bearing capacity above pre-improvement values.  In addition, the AP system will 
reduce both total and differential settlement as compared to pre-improvement conditions.   


Typically, the AP elements are constructed by pre-drilling a nominal hole to the proposed design depth.  
Subsequently, crushed stone is placed in the excavation in lifts and densified with a special high-energy 
tool until thoroughly compacted.  The process is repeated until the hole is backfilled to the working 
platform.  Several specialty contractors have variations of installation including options that do not 
require pre-drilling.  Upon completion of the AP system conventional spread footings can be constructed 
in accordance with commonly accepted methods.   


If additional site grading is required after the installation of the AP system, NTI recommends that all 
earthwork improvements and excavations be oversized where fill materials are placed below 
foundations.  The minimum excavation oversize should extend per the requirements outlined within the 
diagram with the report appendices.     


Aggregate piers are proprietary design build systems and are installed by specialty contractors with a 
turnkey design build approach.  Typical trade names for these systems include Aggregate Piers (Various 
Contractors) Vibro Piers® (Hayward Baker Inc), Geopiers® (Geopier Foundation Company), Subsurface 
Constructors, Inc.  NTI can provide contact information for these contractors and review design 
submittals at your request. 


An experienced specialty contractor should be contracted if this alternative is selected and thereafter 
provide a design build ground modification system allowing for the construction of a traditional spread 
footing style of foundation system below the proposed structure.     


4.3 Shallow Foundations 


The following bearing recommendations are based on our understanding of the project.  You should 
notify us of any changes made to the project size, location, design, or site grades so we can assess how 
such changes impact our recommendations.  We assume foundation elements will impose maximum 
vertical loads as previously noted within this report. 


In our opinion, you may support the proposed structure by founding strip footings and interior column 
footings on competent engineered fill or a properly designed AP ground modification system as outlined 
above, providing such construction complies with the criteria established within this report.  Design of 
spread footing foundations may be based on the Table 5 maximum net allowable soil bearing pressures. 
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Table 5: Recommended Maximum Net Allowable Soil Bearing Pressure1, 3 -  
Conventional Shallow Foundation Construction 


Location  Criteria 


Perimeter Strip Footings, Perimeter Columns: Perimeter strip footings and perimeter 
column footing supported on documented fill, competent native soils, or an aggregate 
pier ground modification system below depth of frost penetration. 


Interior Strip Footings: Interior strip footings supported on documented fill, 
competent native soils, or an aggregate pier ground modification system at a depth 
that provides no less than 6 inches of clearance between the top of footing and 
underside of floor slab (for sand cushion). 


Interior Column Footings: Supported on documented fill, competent native soils, or 
an aggregate pier ground modification system at a depth that provides no less than 6 
inches of clearance between the top of footing and underside of floor slab (for sand 
cushion).  


Maximum 3,000 psf 2-3 


(All foundations) 


1. Maximum net allowable soil bearing pressure recommendations predicated on footing design and construction 
complying with recommendations presented within this report.  To minimize local failure of supporting soils, it 
is our opinion footing construction should comply with the International Building Code (IBC) requirements. 


2. This value may be increased to 4,000 psf if the foundations are constructed on properly compacted backfill 
that extends to a depth of at least one-half the width of isolated column footings or the full the width of strip 
foundations. 


3. If an AP ground modification system is selected, the maximum allowable foundation bearing pressure must be 
verified by the specialty design build contractor responsible for the installation of the AP system.  This option 
has the potential to provide a bearing capacity of 4,000 psf. 


To use the 4,000 psf maximum net bearing capacity for design we recommend that the foundation 
subgrade be subcut to a depth not less than one-half the width of isolated column footings or the full 
width of strip footings and appropriately oversized.  The base of the excavation should be surface 
compacted and the excavation backfilled with properly compacted granular fill consisting of sand with 
less than 12 percent passing the No. 200 sieve (which may be obtained from the onsite soils). 


Foundations in unheated appurtenant areas, such as stoops and canopies, should be based at least 5 
feet below the proposed finished grade for frost protection.  Footings below structures anticipated to be 
heated (greater than 60 degrees F) in winter should be constructed at least 3.5 feet below proposed 
finished grade.   


Continuous strip footings under bearing walls should be at least 1 foot wider than the walls they 
support.  Interior footings should be based at least 1.5 feet below design floor elevation. 


4.4 Bearing Factor of Safety and Estimate of Settlement 


We estimate that the native soils, properly compacted backfill or a properly designed ground 
modification system, will provide a nominal 3 factor of safety against localized bearing failure when 
construction complies with report criteria and recommendations and the structural design of the 
foundations uses the Table 5 maximum net allowable soil bearing recommendation(s). 
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We estimate that footings loaded per report recommendations may experience long term, total 
settlement of approximately 1/2 to 1 inch.  Differential settlement will be on the order of 25 to 50 
percent of total settlement.  Generally, the greatest differential settlement occurs between lightly 
loaded and heavily loaded footings, particularly if heavily loaded footings are located adjacent to lightly 
loaded strip footings. Most of the settlement will occur on first loading, as the structure is erected. 


Furthermore, total and differential movement of footings and floor slabs could be significantly greater 
than the above estimates if you support construction on frozen soils, the moisture content of the 
bearing soils significantly changes from in-situ conditions, and snow or ice lenses are incorporated into 
site earthwork. 


4.5 Subsurface Drainage 


NTI considers the installation of a subsurface drain system at the interior of the base of foundation walls 
to be a preferred practice of construction.  The subsurface drain system will help to limit moisture 
accumulation within granular soils placed below interior floors.   


A drain tile installed at the exterior of the base of foundation walls is recommended to prevent 
hydrostatic loading on the earth retaining basement walls.  Please refer to the Exterior Wall Backfill 
section for additional recommendations regarding the placement of the exterior draintile system.   


As a general guideline, subsurface drainage consists of a geotextile and coarse drainage aggregate 
encased slotted or perforated pipe extending to sump basin(s).  We recommend that exterior drainage 
be separated from interior drainage to reduce risk of cross flow and moisture infiltration below 
structure interior.  The Owner with consultation from the design team should determine need for the 
interior subsurface drainage as compared to the risk associated with eliminating the interior system.   


4.6 Utilities 


Utility trenches should be backfilled in 6-inch maximum depth loose lifts.  It is especially important that 
you compact trench backfill of underground utilities to minimize future settlement of green space and 
pavement areas.   Any abandoned underground pipes, left in place within green space or below paved 
areas, should be fully grouted.  Any existing underground utilities must be removed from within the 
proposed building pad.   


Please refer to Appendix B for compaction specifications.   


The stability of embankments along utility excavations is dependent on soil strength, site geometry, 
moisture content, and any surcharge load for excavated soils and equipment.  Cautionary comment on 
excavation stability is provided within other report sections. 


We herein note that the Contractor is solely responsible for assessing the stability of and executing 
underground utility and project excavations using safe methods.  Contractor is also responsible for 
naming the “competent individual” as per Subpart P of 29 CFR 1926.6 (Federal Register - OSHA). 
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4.7 Slab-on-Grade Floors 


Option 1 (Complete Soil Correction) 


For floor slabs constructed directly over competent native soils or documented engineered fill as part of 
a complete soil correction of the entire building pad, the design of the floor slab may be based on an 
estimated modulus of subgrade reaction (k) of 200 pounds per cubic inch (pci).   


Option 2 (Aggregate Piers: Floor slab Supported by Aggregate Piers) 


Alternative to a complete soil correction the floor slab may be supported by a ground modification AP 
system.  Final design of the floor slab support system shall be completed with close coordination 
between NTI, the structural engineer of record and the selected specialty contractor.  For preliminary 
design a (K) value of 200 pci may be utilized for slabs supported by an aggregate pier system.  This value 
is to be verified by the selected aggregate pier design build contractor.   


The Following Applies to Both Options 


The final 6 inches of fill below the concrete floor slabs should consist of pit run or processed sand (sand 
cushion) with 100 percent material passing the 1 inch, no more than 40 percent passing the No. 40 sieve 
and no more than 5 percent material passing the No. 200 U.S. Sieve.  The moisture content of the sand 
cushion should be within plus or minus 2 percent of the optimum moisture content determined by the 
standard Proctor test (ASTM D698). 


All interior at-grade floors with impervious or near impervious surfacing such as, but not limited to, 
paint, hardening agent, vinyl tile, ceramic tile, or wood flooring, should include provision for installation 
of a vapor barrier system.  Historically, vapor barrier systems can consist of many different types of 
synthetic membrane and can be placed either below sand cushion materials or at the underside of the 
concrete floor.   


The preferred placement location of the membrane is contentious within the industry with both 
locations having positive and negative aspects associated with long term performance of the floor.  NTI 
recommends that the flooring supplier be contacted to provide any specific requirements that may be 
applicable to their product.  Overall, we recommend you install some form of vapor barrier below the 
project floor [for at-grade and basement construction, as appropriate]. 


The floor slab should be isolated from the walls and columns.  Such isolation should include installation 
of a ½ inch thick expansion joint between the floor and walls, and/or columns to minimize binding 
between the construction materials.  Such construction should also include application of a sealant 
within the expansion joint after curing of the floor slab to reduce moisture penetration through the 
joint.  We recommend that a bond breaker be incorporated between the floor slab and foundation walls 
to reduce binding between components. 


4.8 Exterior Backfill 


Exterior backfill of non-earth retaining at-grade foundations walls should consist of native, non-organic 
soils for at-grade construction.  Placement of exterior backfill against at-grade foundation walls should 
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be performed concurrent with interior backfill to minimize differential loading, rotation and/or 
movement of the wall system.   


NTI recommends that the exterior backfill for below grade earth retaining foundation walls consist of 
either onsite or imported non-organic debris free granular soils with less than 12 percent passing the 
number 200 sieve.  The final 1.5 to 2.0 feet of exterior backfill within lawn areas should consist of clay 
and topsoil while exterior backfill below sidewalks and pavements should consist of a free draining 
aggregate base as recommended for the respective construction.  Backfill should be tempered for 
correct moisture content, then placed and compacted in individual lifts of exterior backfill per criteria 
presented within Appendix B. 


Placement of exterior backfill against below-grade earth retaining foundation walls should be limited 
until lateral restraint of the foundation walls has been installed to the satisfaction of the Structural 
Engineer.  Final grading of exterior backfill should provide sufficient grade for positive drainage away 
from the structure.   


Below grade foundation walls will experience lateral loading from retained soils.  This lateral loading 
may be modeled as an equivalent fluid pressure applied to the foundation wall providing such complies 
with geometric conditions which support such modeling.  We recommend using granular backfill 
designed to the Table 6 “at-rest” equivalent fluid pressure for design of respective below grade 
foundations. 


1. The recommendations for equivalent fluid pressure are based solely on assumed conditions with respect to sloping 
ground, hydrostatic pressures, and/or surcharge loads and do not include a factor of safety.  Design professional is 
cautioned that actual loads imparted to the structure will be dependent on soil conditions, site geometric 
considerations and surcharge loads imparted to the structure. 


2. The Moist Unit Weights and Friction Angle recommendations noted above are estimates based on industry recognized 
empirical correlations, assumed conditions, and our experience with similar soil conditions. 


3. For use of the equivalent fluid weights of a sand backfill, backfill must extend laterally a minimum of 2 feet away from 
the base of the wall and extend up to the surface at an angle no greater than 60 degrees from horizontal.  If other 
materials are used as backfill within this zone the recommendations SP or SP-SM backfill in Table 6 are not applicable. 


A drain tile installed behind the base of walls is recommended to prevent hydrostatic loading on the 
walls.  The drain tile should be sloped to provide positive gravity drainage or to a sump pit and pump.  
The drain line should be surrounded by clean, free-draining granular material having less than 5 percent 
passing the No. 200 sieve.  The free-draining aggregate should be encapsulated in a filter fabric.  The 
granular fill should extend to within 2 feet of final grade, where it should be capped with compacted clay 
to reduce infiltration of surface water into the drain system. 


Table 6: Estimate of Equivalent Fluid Weight of Retained Soils 


Type of Retained Soil – (Moist Unit Weight) 


Friction 
Angle 
(deg.) 


“At Rest” 
Condition 


(pcf) 


“Active” 
Condition 


(pcf) 


“Passive” 
Condition 


(pcf) 


Sand (SP, SP-SM, SP-SC) – (120 pcf) 32 55 40 375 


Clayey Sand (SC) – (125 pcf) 29 65 45 350 


Sandy Lean Clay (CL) – (130 pcf) 27 70 50 325 
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If controlling hydrostatic pressure behind the wall as described above is not possible, then combined 
hydrostatic and lateral earth pressures should be calculated for lean clay backfill using an equivalent 
fluid weighing 90 and 100 pcf for active and at-rest conditions, respectively.  For granular backfill, an 
equivalent fluid weighing 85 and 90 pcf should be used for active and at-rest, respectively.  These 
pressures do not include the influence of surcharge, equipment or pavement loading, which should be 
added.  Heavy equipment should not operate within a distance closer than the exposed height of 
retaining walls to prevent lateral pressures more than those provided. 


4.9 Surface Drainage 


You should maintain positive drainage during and after construction of project and eliminate ponding of 
water on site soils.  We recommend that you include provisions within construction documents for 
positive drainage of site.  You should install sumps at critical areas around project excavations to assist 
in removal of seepage and runoff from site.   


We recommend that sidewalks, curbing, pavements, and green space direct drainage away from the 
structure.  We recommend that you provide a 5 percent gradient within 10 feet of building for drainage 
from lawn, and 2 percent minimum gradient from building for drainage of sidewalks / pavements.  All 
pavements should drain to on-site storm collection, municipal collection system, or roadside ditching. 


Roof runoff should be directed away from the building by a system of interior roof and scupper drains, 
or rain gutters, down spouts and splash pads.  It is our opinion interior roof drains plumbed directly to 
the storm water piping system provide the most favorable method of conveying drainage from the roof 
as interior drains do not freeze or discharge runoff onto exterior sidewalks and pavements. 


4.10 Pavement Construction 


We assume project traffic will be separated into two distinct classes; heavy duty traffic comprised of 
refuse trucks and delivery trucks and alternatively light duty traffic which will be comprised primarily of 
passenger vehicles.  Our pavement recommendations are predicated on separation of this traffic. 


The resulting subgrade following site grading should first be scarified and re-compacted to a depth of 12 
inches.  A proofroll test should then be performed to determine soft or unstable subgrade areas.  If 
rutting or localized unstable subgrade areas are observed, those areas should be subcut, moisture-
conditioned, and re-compacted or removed to a stable depth.  Excavations for soil corrections (if any) in 
paved areas should allow for a 2 foot oversize beyond the edges of the pavement. 


The proofroll should be performed with a tandem axle dump truck loaded to gross capacity (at least 20 
tons).  Acceptance criteria of the proofroll shall be limited to rut formation no more than one inch (1”) 
depth (front or rear axles) and no pumping (rolling) observed during the visual inspection.  Proofroll 
tests should be observed by an experienced technician or geotechnical engineer prior to placement of 
the aggregate base course to verify the subgrade will provide adequate pavement support.  


If fill is required in paved areas, we recommend that it consist of soils similar in composition to the 
existing subgrade soils.  If clean sand materials are utilized as engineered fill overlying clay or clayey 
sand soils, they will need to be adequately drained as to not create a “bathtub” effect.  If not adequately 
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drained there is the potential that groundwater may collect within the void spaces of the sand and result 
in vertical movements during periods of freeze/thaw.  


Individual lifts of engineered fill in proposed paved areas should be tempered for moisture content, 
placed and compacted as listed in the Compaction Guidelines table in Appendix B.  


We estimate that a properly prepared subgrade would have an average stabilometer R-value of 30. 


For a 20-year design pavement life and light commercial traffic volumes, Table 7 presents our thickness 
recommendations for flexible (bituminous) pavement. 


Table 7: Recommended Flexible Pavement Thickness Design Alternative 


Pavement                                              
Section 


Light Duty                                           
(Parking Stalls) 


Heavy Duty                                                
(Drive Lanes / Truck  Areas) 


Bituminous Wear Course (inches) 1.5 2.0 


Bituminous Base Course (inches) 2.0 2.0 


Class 5 or 7 Aggregate Base (inches) 6.0 8.0 


 


We recommend rigid Portland cement concrete pavements be constructed at driveway aprons, trash 
enclosures, loading and unloading delivery areas, and other areas where point loads and turning 
stresses are more likely to damage the pavement.  Based on the performance of concrete pavements at 
similar sites, we recommend the concrete pavement design alternative listed in Table 8. 


Table 8: Recommended Rigid Pavement Thickness Design Alternative 


Pavement                                                                 
Section 


Heavy Duty                                                
(Drive Lanes / Truck  Areas) 


Static Loading Areas 
(Dumpsters) 


Unreinforced Concrete (inches) 6.0 7.0 


Class 5 or 7 Aggregate Base (inches) 6.0 6.0 


 


The in-place near surface soils on this site, are quite susceptible to loss of strength when wet under 
dynamic loading conditions.  The above pavement recommendations assume the subgrade soils and 
aggregate section below paved surfaces will drain to subsurface piping for eventual discharge into storm 
sewer, or above grade to ditching, or similar acceptable systems.  Lack of surface and subsurface 
drainage will significantly reduce the capacity and longevity of the pavement systems indicated above. 


Over time, even properly constructed will crack due to changes in temperatures, moisture, and other 
subsurface changes. We recommend pavements receive annual maintenance, as a minimum, to correct 
damages to the pavement structure, clean and infill cracks which develop, and repair or resurface areas 
which exhibit reduced subgrade performance.  The lack of maintenance can lead to moisture infiltration 
of the pavement structure and softening of the subgrade soils.  This, in turn, can degrade the 
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performance of the pavement system and result in poorly performing pavements with shortened life 
expectancy. 


4.11 Stormwater Infiltration 


NTI assumes the project may incorporate infiltration of stormwater.  Table 9 provides an estimate of the 
infiltration rates for the soils encountered by our geotechnical exploration program. 


Table 9: Estimated Infiltration Rates for Subsurface Soil at Project Note 1 


Soil Type 
 Estimated Cumulative Infiltration Rate                                                     


(inches / hr) 


Poorly Graded Sand to Poorly Graded 
Sand with Gravel (SP) 


 0.80 


Poorly Graded Sand with Silt to Poorly 
Graded Sand with Silt and Gravel (SP-
SM) 


 0.70 


Silty Sand (SM)  0.45 


Poorly Graded Sand with Clay (SP-SC) 
and Clayey Sand (SC) 


 0.06 


Sandy Lean Clay (CL)    0.06 


Note 1 All findings are approximate based on correlation of on-site soils to the Minnesota Stormwater Manual, or other 
published literature.   


Silt seams may be present in the subsurface that were not sampled or disturbed by the sampling 
process, or otherwise not observed in our borings.  We recommend further assessment of soil 
infiltration rate using “Double-Ring Infiltrometer” evaluation, or other similar approved methods to help 
refine and document the actual in place infiltration rates. 


The amount of compaction that is achieved during the placement of engineered fill will affect the 
infiltration of stormwater. We recommend that the soils achieve no more than 90 percent of the 
maximum dry density as determined by the standard Proctor test (ASTM: D 698) within the rain garden 
area.  In addition, construction traffic should be limited, to the extent practical in these areas, to 
minimize the compaction of the subgrade soils due to wheel loads.  There is the potential that the upper 
zone of soil may need to be loosened via mechanical disking if the area is over-compacted due to 
construction traffic.   


5.0 CONSTRUCTION CONSIDERATIONS 


5.1 Frost Considerations 


The silty sand, clayey sand, and sandy lean clay soils on this site are moderately to highly frost 
susceptible.  Small amounts of groundwater, or infiltrated surface water, can be detrimental to the 
performance of the slabs and pavements.  Exterior slabs and pavements should be expected to heave.  If 
frost action needs to be eliminated in critical areas, then we recommend the use of structurally 
supported exterior slabs (e.g., as structural stoops in front of building doors) or the replacement of frost 
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susceptible material with non-frost susceptible materials to a depth of at least 6 feet below final 
proposed grades.   


A transition area between structurally supported slabs or non-frost susceptible materials should be 
constructed at a 3H:1V back slope to reduce the potential differential frost movements in the slabs or 
pavements.   


Non-frost susceptible fill should consist of sand or gravel with less than 5 percent material passing the 
No. 200 sieve, and at least 50 percent retained on the No. 40 sieve.  Additionally, this material must be 
properly drained as to not create a “bathtub” effect which would result in significant frost heave. 


5.2 Excavation Stability 


Excavation depth and sidewall inclination should not exceed those specified in local, state or federal 
regulations.  Excavations may need to be widened and sloped, or temporarily braced, to maintain or 
develop a safe work environment.  Also, contractors should comply with local, state, and federal safety 
regulations including current OSHA excavation and trench safety standards.  Temporary shoring must be 
designed in accordance with applicable regulatory requirements.  


5.3 Engineered Fill & Winter Construction 


The Geotechnical Engineer of Record or their designated representative should observe and evaluate 
excavations to verify removal of uncontrolled fills, topsoil and/or unsuitable material(s), and adequacy 
of bearing support of exposed soils.  Such observation should occur prior to construction of foundations 
or placement of engineered fill supporting excavations. 


Engineered fill should be approved by the Geotechnical Engineer of Record prior to placement.  In 
addition, the engineered fill should be tempered for correct moisture content and then place and 
compact individual lifts of engineered fill to criteria established within the appendices. 


Frozen soil should never be used as engineered fill or backfill nor should you support foundations on 
frozen soils.  Moisture freezing within the soil matrix of fine grained and/or cohesive soils produces ice 
lenses.   


Such soils gain moisture from capillary action and, with continued growth, heave with formation of ice 
lenses within the soil matrix.  Foundations constructed on frozen soils have the potential to settle once 
ice lenses thaw. 


You should protect excavations and foundations from freezing conditions or accumulation of snow, and 
remove frozen soils, snow, and ice from within excavations, fill section or from below proposed 
foundations.  Replacement soils should consist of similar materials as those removed from the 
excavation with moisture content, placement, and compaction conforming to report criteria. 


6.0 CLOSURE 


As the widely spaced, small diameter borings provide only a limited amount of data regarding the 
existing fill, the existing fill may contain soft zones, debris or significantly greater amounts of unsuitable 
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materials than could be reasonably inferred from the boring information.  Unsuitable materials may not 
be discovered during construction and may remain buried within the fill below the slabs and pavements, 
resulting in greater than anticipated settlements of the slabs and pavements.  These risks cannot be 
eliminated without completely removing the fill, but can be reduced by thorough exploration and 
testing during site preparation and construction. 


Our conclusions and recommendations are predicated on observation and testing of the earthwork 
directed by Geotechnical Engineer of Record.  Our opinions are based on data assumed representative 
of the site.  However, the area coverage of borings in relation to the entire project is very small.  For this 
and other reasons, we do not warrant conditions below the depth of our borings, or that the strata 
logged from our borings are necessarily typical of the site.  Deviations from our recommendations by 
plans, written specifications, or field applications shall relieve us of responsibility unless our written 
concurrence with such deviations has been established. 


The scope of services for this project does not include either specifically or by implication any 
environmental or biological assessment of the site or identification or prevention of pollutants, 
hazardous materials or conditions.  If the owner is concerned about the potential for such 
contamination or pollution, other studies should be undertaken. 


This report has been prepared for the exclusive use of the Ron Clark Construction, and their agents, for 
specific application to the proposed Shady Oak Road Redevelopment in Minnetonka, Minnesota.  
Northern Technologies, LLC has endeavored to comply with generally accepted geotechnical engineering 
practice common to the local area.  Northern Technologies, LLC makes no other warranty, expressed or 
implied. 
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GEOTECHNICAL EVALUATION OF RECOVERED SOIL SAMPLES 


We visually examined recovered soil samples to estimate distribution of grain sizes, plasticity, 
consistency, moisture condition, color, presence of lenses and seams, and apparent geologic origin.  
We then classified the soils according using the Unified Soil Classification System (ASTM D2488).  A 
chart describing this classification system and general notes explaining soil sampling procedures are 
presented within appendices attachments. 


The stratification depth lines between soil types on the logs are estimated based on the available 
data.  Insitu, the transition between type(s) may be distinct or gradual in either the horizontal or 
vertical directions.  The soil conditions have been established at our specific boring locations only.  
Variations in the soil stratigraphy may occur between and around the borings, with the nature and 
extent of such change not readily evident until exposed by excavation.  These variations must be 
properly assessed when utilizing information presented on the boring logs. 


We request that you, your design team or contractors contact NTI immediately if local conditions 
differ from those assumed by this report, as we would need to review how such changes impact our 
recommendations.  Such contact would also allow us to revise our recommendations as necessary to 
account for the changed site conditions. 


FIELD EXPLORATION PROCEDURES 


Soil Sampling – Standard Penetration Boring: 


Soil sampling was performed according to the procedures described by ASTM D-1586.  Using this 
procedure, a 2 inch O.D. split barrel sampler is driven into the soil by a 140 pound weight falling 30 
inches.  After an initial set of six inches, the number of blows required to drive the sampler an 
additional 12 inches is recorded (known as the penetration resistance (i.e. “N-value”) of the soil at 
the point of sampling.  The N-value is an index of the relative density of cohesionless soils and an 
approximation of the consistency of cohesive soils. 


Soil Sampling – Power Auger Boring: 


The boring(s) was/were advanced with a 6 inch nominal diameter continuous flight auger.  As a 
result, samples recovered from the boring are disturbed, and our determination of the depth, extend 
of various stratum and layers, and relative density or consistency of the soils is approximate. 


Soil Classification: 


Soil samples were visually and manually classified in general conformance with ASTM D-2488 as they 
were removed from the sampler(s).  Representative fractions of soil samples were then sealed within 
respective containers and returned to the laboratory for further examination and verification of the 
field classification.  In addition, select samples were submitted for laboratory tests.  Individual 
sample information, identification of sampling methods, method of advancement of the samples and 
other pertinent information concerning the soil samples are presented on boring logs and related 
report attachments. 
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GENERAL NOTES 


DRILLING and SAMPLING SYMBOLS LABORATORY TEST SYMBOLS 
SYMBOL DEFINITION SYMBOL DEFINITION 


C.S. Continuous Sampling W Moisture content-percent of dry weight 
P.D. 2-3/8” Pipe Drill D Dry Density-pounds per cubic foot 
C.O. Cleanout Tube LL, PL Liquid and plastic limits determined in accordance 


with ASTM D 423 and D 424 
3 HSA 3 ¼” I.D. Hollow Stem Auger QU Unconfined compressive strength-pounds per 


square foot in accordance with ASTM D 2166-66 
4 FA 4” Diameter Flight Auger   
6 FA 6” Diameter Flight Auger   
2 ½ C 2 ½” Casing   
4 C 4” Casing  
D.M. Drilling Mud Pq Penetrometer reading-tons/square foot 
J.W. Jet Water S Torvane reading-tons/square foot 
H.A. Hand Auger G Specific Gravity – ASTM D 854-58 
NXC Size NX Casing SL Shrinkage limit – ASTM 427-61 
BXC Size BX Casing Ph Hydrogen ion content-meter method 
AXC Size AX casing O Organic content-combustion method 
SS 2” O.D. Split Spoon Sample M.A. Grain size analysis 
2T 2” Thin Wall Tube Sample C* One dimensional consolidation 
3T 3” Thin Wall Tube Sample QC Triaxial Compression 
  * See attached data Sheet and/or graph 


WATER LEVEL SYMBOL 


Water levels shown on the boring logs were determined at the time and under the conditions indicated.  In 
sand, the indicated levels can be considered relatively reliable for most site conditions.  In clay soils, it is not 
possible to determine the ground water level within the normal scope of a test boring investigation, except 
where lenses or layers of more pervious water bearing soil are present; and then a long period of time may be 
necessary to reach equilibrium.  Therefore, the position of the water level symbol for cohesive or mixed soils 
may not indicate the true level of the ground water table.  The available water level information is given at the 
bottom of the log sheet. 


DESCRIPTIVE TERMINOLOGY 


RELATIVE DENSITY CONSISTENCY 
TERM N60 Value (corrected) TERM N60 Value (corrected) 


Very Loose 0 – 4 Soft 0-4 
Loose 5 – 8 Medium 5-8 
Medium Dense 9 – 16 Rather Stiff 9 – 15 
Dense 16 – 30 Stiff 16 – 30 
Very Dense Over 30 Very Stiff Over 30 


RELATIVE PROPORTIONS PARTICLE SIZES 


TERMS RANGE MATERIAL DESCRIPTION U.S. SIEVE SIZE 


Trace 0 – 5% Boulders  Over 3” 
A little 5 – 15% Gravel Coarse 3” to ¾” 
Some 15 – 30%  Medium ¾” to #4 
  Sand Coarse #4 to #10 
   Medium #10 to #40 
   Fine #40 to #200 
  Silt and Clay Determined by Hydrometer Test 
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CLASSIFICATION of SOILS for ENGINEERING PURPOSES 


ASTM Designation D-2487 and D2488 (Unified Soil Classification System) 


Major Divisions 
Group 
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Cu = D60 / D10 greater than 4. 
Cz = (D30)2 / (D10 x D60) between 1 & 3. 


GP 
Poorly graded gravels and 
gravel-sand mixtures, little 
or no fines. 
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EXCAVATION OVERSIZE 


Excavation oversize facilitates distribution of load induced stress within supporting soils.  Unless 
otherwise superseded by report specific requirements, all construction should conform to the 
minimum oversize and horizontal offset requirements as presented within the diagram and 
associated chart. 


Definitions 
Oversize Ratio H: The ratio of the horizontal distance divided by the engineered fill depth (i.e. # 


Horizontal / Depth D).  Refer to Chart for specific requirements. 


Horizontal Offset A: The horizontal distance between the outside edge of footing or critical position 
and the crest of the engineered fill section.  Refer to Chart for specific 
requirements. 


Note 1: Excavation depth and sidewall inclination should not exceed those specified in local, state or federal 
regulations including those defined by Subpart P of Chapter 27, 29 CFR Part 1926 (of Federal Register).  
Excavations may need to be widened and sloped, or temporarily braced, to maintain or develop a safe work 
environment.  Contractor is solely responsible for assessing stability under “means and methods”. 


Condition Unsuitable Soil Type Horizontal Offset A Oversize Ratio H 


Foundation Unit Load 
equal to or less than 3,000 
psf. 


SP, SM soils, CL & CH 
soils with cohesion 
greater than 1,000 psf 


NA 
Equal to or greater than 
one (1) times Depth D 


Foundation Unit Load 
greater than 3,000 psf 


SP, SM soils, CL & CH 
soils with cohesion less 
than 1,000 psf 


NA 
Equal to or greater than 
one (1) times Depth D 


Foundation Unit Load 
equal to or less than 3,000 
psf. 


Topsoil or Peat 2 feet or width of 
footing, whichever is 
greater 


Equal to or greater than 
two (2) times Depth D 


Foundation Unit Load 
greater than 3,000 psf 


Topsoil or Peat 5 feet or width of 
footing, whichever is 
greater 


Equal to or greater than 
two (3) times Depth D 


 


 


 


 


Unsuitable Soils (i.e. Excavated 
Materials), Refer to Chart and 
report for requirements. 


Competent Soils (i.e. acceptable for support of embankment 
and structure), Refer to report for specific requirements. 


Horizontal Offset A 
(Refer to Chart) 


Oversize Ratio H 
(Refer to Chart) 


Depth D: Engineered 
Fill, Refer to report for 
material type and 
placement criteria. 


Structure and/or 
Basement 


Backfill Surface & Soils, 
Refer to report for specific 
material type and placement 
criteria. 


Excavation Back 
Slope (Refer to 
Note1) 


Figure 1: Excavation 
Oversize 
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GROUNDWATER ISSUES 


The following presents additional comment and soil specific issues related to measurement of 
groundwater conditions at your project site. 


Note that our groundwater measurements, or lack thereof, will vary depending on the time allowed 
for equilibrium to occur in the borings.  Extended observation time was not available during the 
scope of the field exploration program and, therefore, groundwater measurements as noted on the 
boring logs may or may not accurately reflect actual conditions at your site. 


Seasonal and yearly fluctuations of the ground water level, if any, occur.  Perched groundwater may 
be present within sand and silt lenses bedded within cohesive soil formations.  Groundwater typically 
exists at depth within cohesive and cohesionless soils. 


Documentation of the local groundwater surface and any perched groundwater conditions at the 
project site would require installation of temporary piezometers and extended monitoring due to the 
relatively low permeability exhibited by the site soils.  We have not performed such groundwater 
evaluation due to the scope of services authorized for this project. 


We anticipate that a well point system would be suitable for control of groundwater if excavations 
were to be advanced into the ground water table at depth in the free draining granular soils.  
However, we caution such seepage from such formations and any water entry from excavations 
below the groundwater table may be heavy and will vary based on seasonal and annual precipitation, 
and ground related impacts in the vicinity of the project. 
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PLACEMENT and COMPACTION OF ENGINEERED FILL 


Unless otherwise superseded within the body of the Geotechnical Exploration Report, the following 
criteria shall be utilized for placement of engineered fill on project.  This includes, but is not limited 
to earthen fill placement to improve site grades, fill placed below structural footings, fill placed 
interior of structure, and fill placed as backfill of foundations. 


Engineered fill placed for construction, if necessary, should consist of natural, non-organic, 
competent soils native to the project area.  Such soils may include, but are not limited to gravel, 
sand, or clays with Unified Soil Classification System (ASTM D2488) classifications of GW, SP, or SM.  
Use of silt or clayey silt as project fill will require additional review and approval of project 
Geotechnical Engineer of Record. Such soils have USCS classifications of ML, MH, ML-CL, MH-CH.  Use 
of topsoil, marl, peat, other organic soils construction debris and/or other unsuitable materials as fill 
is not allowed.  Such soils have USCS classifications of OL, OH, Pt. 


Engineered fill, classified as clay, should be tempered such that the moisture content at the time of 
placement is equal to and no more than 3 percent above the optimum content for as defined by the 
appropriate proctor test.  Likewise, engineered fill classified as gravel or sand should be tempered 
such that the moisture content at the time of placement is within 3 percent of the optimum content. 


All engineered fill for construction should be placed in individual 8 inch maximum depth lifts.  Each 
lift of fill should be compacted by large vibratory equipment until the in-place soil density is equal to 
or greater than the criteria established within the following tabulation. 


Type of Construction 


Compaction Criteria (% respective Proctor) 1 


Clay Sand or Gravel 


General Embankment Fill Min. 95 Min. 95 


Engineered Fill below Foundations NA Min. 98 


Engineered Fill below Floor Slabs NA Min. 98 


Engineered Fill placed as Pavement Aggregate Base NA Min. 100 


Engineered Fill placed to within 3 feet of pavement 
aggregate base 


Min. 95 Min. 95 


Engineered Fill placed within 3 feet of pavement 
aggregate base 


Min. 100 Min. 100 


Note 1 Unless otherwise required, compaction shall be based on the Standard Proctor Test (ASTM D698). 


Density tests should be taken during engineered fill placement to document earthwork has achieved 
necessary compaction of the material(s).  Recommendations for interior fill placement and backfill of 
foundation walls are presented within other sections of this report. 
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BORING LOCATION DIAGRAM 


SOIL BORING LOGS 







 


Boring Location Diagram 


Shady Oak Road Redevelopment 


Minnetonka, Minnesota 


NTI Project #: 19.MSP08308.000 & 16.61440.000 


NOTE: Boring locations are approximate.  
 


 


 


 


 


 


 


 


 


 


 


 


 


 


Completed Soil Borings (16.61440.100): 


Completed Soil Borings (19.MSP08308.000):  
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5-6-6
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(13)


8-9-11
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34
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31.0


BITUMINOUS PAVEMENT (3 Inches)
APPARENT AGGREGATE BASE (5 Inches)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, trace gravel
(Fill)


CLAYEY SAND, (SC) brown, fine to medium grained,
moist to saturated, medium dense to dense, trace
gravel
(Glacial Till)


NOTE: Fine to coarse grained below 24.5 feet.


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/12/16 COMPLETED 5/12/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 24.50 ft / Elev 895.50 ft


GROUND ELEVATION 920 feet
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PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100
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9-11-9
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BITUMINOUS PAVEMENT (3 Inches)
APPARENT AGGREGATE BASE (4 Inches)
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel
(Fill)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, trace gravel
(Fill)
POORLY GRADED SAND WITH SILT AND GRAVEL,
(SP-SM) brown, fine to medium grained, moist to
saturated, loose to dense
(Glacial Outwash)


NOTE: Fine to coarse grained below 12 feet.


CLAYEY SAND, (SC) brown, fine to medium grained,
saturated, dense, trace gravel
(Glacial Till)


POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, saturated, little gravel
(Glacial Outwash)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/12/16 COMPLETED 5/12/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 12.50 ft / Elev 906.00 ft


GROUND ELEVATION 918.5 feet
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BORING NUMBER SB-2


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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BITUMINOUS PAVEMENT (3 Inches)
APPARENT AGGREGATE BASE (4 Inches)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, trace gravel
(Fill)


POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel
(Fill)


NOTE: Apparent buried topsoil.  Organic content at 12
feet = 3.2%.
CLAYEY SAND, (SC) brown to dark brown, fine to
medium grained, moist, medium dense, trace gravel,
trace organics
(Glacial Till)
POORLY GRADED SAND WITH CLAY, (SP-SC)
brown, fine to coarse grained, moist to saturated, loose
to dense, little gravel
(Glacial Outwash)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/13/16 COMPLETED 5/13/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 15.00 ft / Elev 905.50 ft


GROUND ELEVATION 920.5 feet
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BORING NUMBER SB-3


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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BITUMINOUS PAVEMENT (4 Inches)
APPARENT AGGREGATE BASE (5 Inches)
POORLY GRADED SAND WITH SILT, (SP-SM) dark
brown, fine to medium grained, moist, trace gravel
(Fill)
CLAYEY SAND, (SC) dark brown, fine to medium
grained, moist, trace gravel
(Fill)
POORLY GRADED SAND, (SP) brown, fine to medium
grained, moist, loose to medium dense
(Glacial Outwash)


POORLY GRADED SAND WITH CLAY, (SP-SC)
brown, fine to coarse grained, saturated, dense, little
gravel
(Glacial Outwash)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/13/16 COMPLETED 5/13/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 14.50 ft / Elev 907.00 ft


GROUND ELEVATION 921.5 feet
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BORING NUMBER SB-4


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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BITUMINOUS PAVEMENT (4 Inches)
APPARENT AGGREGATE BASE (4 Inches)
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel
(Fill)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, trace gravel
(Fill)


SANDY LEAN CLAY, (CL) light brown, fine to medium
grained, moist, rather stiff, trace gravel, occasional silt
(ML) seams
(Alluvial)


CLAYEY SAND, (SC) light brown, fine to medium
grained, moist, medium dense, trace gravel, occasional
silt (ML) seams
(Glacial Till)


CLAYEY SAND, (SC) gray, fine to medium grained,
moist, medium dense, trace gravel, occasional silt (ML)
seams
(Glacial Till)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/12/16 COMPLETED 5/12/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING --- No groundwater encountered


GROUND ELEVATION 923.5 feet
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BORING NUMBER SB-5


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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BITUMINOUS PAVEMENT (3 Inches)
APPARENT AGGREGATE BASE (4 Inches)
CLAYEY SAND, (SC) brown to dark brown, fine to
medium grained, moist, trace gravel
(Fill)


POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel
(Fill)


CLAYEY SAND, (SC) brown, moist to saturated,
medium to stiff, trace gravel
(Glacial Till)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/12/16 COMPLETED 5/12/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 24.50 ft / Elev 901.00 ft


GROUND ELEVATION 925.5 feet
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BORING NUMBER SB-6


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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BITUMINOUS PAVEMENT (3 Inches)
APPARENT AGGREGATE BASE (6 Inches)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, trace gravel
(Fill)


CLAYEY SAND, (SC) black, moist, trace gravel
(Fill)


NOTE: Apparent buried topsoil.  Organic content at 12
feet = 3.3%.


POORLY GRADED SAND WITH CLAY, (SP-SC)
brown, fine to coarse grained, saturated, loose to
dense, little gravel
(Glacial Outwash)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/12/16 COMPLETED 5/12/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 19.50 ft / Elev 907.50 ft


GROUND ELEVATION 927 feet
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BORING NUMBER SB-7


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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BITUMINOUS PAVEMENT (2 Inches)
APPARENT AGGREGATE BASE (5 Inches)
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel
(Fill)
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, little gravel
(Fill)


NOTE: Apparent buried topsoil.  Organic content at 14.5
feet = 2.6%.
SANDY LEAN CLAY, (CL) brown to black, moist,
medium, trace gravel
(Glacial Till)


CLAYEY SAND, (SC) brown, fine to coarse grained,
moist, medium dense, trace gravel
(Glacial Till)


POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, saturated, loose to dense, little
gravel
(Glacial Outwash)


Bottom of borehole at 31.0 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Robert Hawkins CHECKED BY Steve Gerber


DATE STARTED 5/13/16 COMPLETED 5/13/16


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft)CAVE IN (ft)


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 24.50 ft / Elev 905.00 ft


GROUND ELEVATION 929.5 feet
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BORING NUMBER SB-8


PROJECT LOCATION Minnetonka, MN


CLIENT Wenck Associates


PROJECT NUMBER 16.61440.100


PROJECT NAME Shady Oak Road Development
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BITUMINOUS PAVEMENT (2.0 Inches)
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, moist, little gravel
(Undocumented Fill)
CLAYEY SAND, (SC) brown to dark brown, fine to
coarse grained, moist, trace gravel, trace organics and
occasional roots
(Undocumented Fill)
NOTE: Organic content in Sample No. 2 = 2.1%
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, moist, little gravel
(Undocumented Fill)
CLAYEY SAND, (SC) dark brown to brown, fine to
medium grained, moist, trace gravel, occasional
concrete pieces
(Undocumented Fill)
POORLY GRADED SAND WITH SILT, (SP-SM) brown
to light brown, fine to coarse grained, moist, trace
gravel, occasional clay seams
(Undocumented Fill)
SILTY SAND, (SM) brown, fine to coarse grained,
moist, trace gravel
(Undocumented Fill)


POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, saturated, dense to medium
dense, little gravel
(Glacial Till)


POORLY GRADED SAND WITH GRAVEL, (SP) gray
brown, medium to coarse grained, saturated, medium
dense
(Glacial Till)


Bottom of borehole at 30.5 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Richard Jett CHECKED BY Deb Schroeder


DATE STARTED 5/15/19 COMPLETED 5/15/19


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft) ---CAVE IN (ft) ---


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 19.00 ft / Elev 908.00 ft


GROUND ELEVATION 927 feet
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BORING NUMBER SB-9


PROJECT LOCATION Hopkins, Minnesota


CLIENT Ron Clark Construction


PROJECT NUMBER 19.MSP08308.000


PROJECT NAME Shady Oak Road Redevelopment
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Inver Grove Heights, Minnesota 55076
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TOPSOIL (8.0 Inches)
SILTY SAND, (SM) dark brown, fine to coarse grained,
moist, trace gravel, trace organics, occasional roots
(Undocumented Fill)


CLAYEY SAND, (SC) brown to dark brown, fine to
medium grained, moist, trace gravel, trace organics
(Undocumented Fill)
NOTE: Organic content in Sample No. 3 = 1.7%


SILTY SAND, (SM) brown, fine to medium grained,
moist, trace gravel, occasional clay seams, occasional
bituminous pieces
(Undocumented Fill)


POORLY GRADED SAND WITH SILT, (SP-SM) brown
to light brown, fine to coarse grained, moist, medium
dense to loose, trace gravel
(Glacial Outwash)


CLAYEY SAND, (SC) black, fine to medium grained,
moist, loose, trace gravel, some organics
(Lacustrine Deposit)
NOTE: Organic content in Sample No. 8 = 8.4%


SANDY LEAN CLAY, (CL) blue gray, moist, medium,
trace gravel, occasional silt seams
(Lacustrine Deposit)


Bottom of borehole at 30.5 feet.


DRILLING METHOD 3 1/4 in H.S.A


LOGGED BY Richard Jett CHECKED BY Deb Schroeder


DATE STARTED 5/15/19 COMPLETED 5/15/19


DRILLING CONTRACTOR NTI GROUND WATER LEVELS:


AT END OF DRILLING ---


AFTER DRILLING ---FROST DEPTH (ft) ---CAVE IN (ft) ---


NOTES Elevation determined using Trimble GeoXH 6000. (NAVD 88 GeoID 09 datum.)


HOLE SIZE 6 1/2 in.


AT TIME OF DRILLING 22.50 ft / Elev 907.50 ft


GROUND ELEVATION 930 feet
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BORING NUMBER SB-10


PROJECT LOCATION Hopkins, Minnesota


CLIENT Ron Clark Construction


PROJECT NUMBER 19.MSP08308.000


PROJECT NAME Shady Oak Road Redevelopment
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boring #4, closest to the proposed infiltration basin/rainwater garden, that groundwater was
encountered at a depth of approximately 17 feet, elevation 917 +/-M.S.L. The bottom of the
basin is shown to be elevation 916 M.S.L. (one foot above the groundwater elevation). This
conflict with the District rule must be rectified.  The Geotech report (attached) has been
added to the revised SWMP.  The nearest boring logs (1, 2and 9) indicate a groundwater
level ranging from 895 – 908, yielding suitable separation from the proposed basin bottom.

Please let us know if you have any questions. Thanks!

Lauren Foley | Permit & Water Resources Coordinator | Nine Mile Creek Watershed District
12800 Gerard Drive | Eden Prairie, MN 55346 | 952-204-9690

www.ninemilecreek.org | Subscribe to our e-newsletter!

P  Please consider the environment before printing this e-mail

https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.ninemilecreek.org%2F&data=02%7C01%7C%7Cb5411826f31646d9eae708d819e67a21%7C2919a9738bd9474bab188efe78993b13%7C0%7C0%7C637287825194019264&sdata=Dw10uXWlpUDb0ZR32FWs1%2FwWXo5w4K83nYxdKIOAm0o%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fninemilecreek.us6.list-manage.com%2Fsubscribe%3Fu%3Dec6a682c9d%26id%3D0a73e28fec&data=02%7C01%7C%7Cb5411826f31646d9eae708d819e67a21%7C2919a9738bd9474bab188efe78993b13%7C0%7C0%7C637287825194019264&sdata=dz9OoNoNHkbpmOp29LOVhhFdsIyKdQIUtPuDMkJTZQ4%3D&reserved=0


Permit Application Review Permit No. 2020-72 
Received complete: June 26, 2020 

Applicant: Michael Roebuck: Ron Clark Construction & Design 

Consultant: Dave Poggi; Civil Methods 

Project: Shady Oak Crossing 

Location: 4312 Shady Oak Road: Minnetonka 

Rule(s): 3,4,5,11,12 

Reviewer: BCO 

General Background & Comments 
The project proposes the redevelopment of the commercial site located at 4312 Shady Oak 
Road in Minnetonka. The project will razed the existing structure and construct a new building, 
parking lot with a new entrance to Oak Drive Lane with the removal of the pervious access to 
the site from Shady Oak Lane.  

The project site information is: 

• Total Site Area: 2.17 acres (94,373 square feet)

• Existing Total Site Impervious Area: 1.53 acres (66,779 square feet)

• New Total Site Impervious Area : 51,258 square feet

• Decrease in the site impervious area: 15,521 square feet

• 23.2% decrease in the Site Impervious Area

• Total Area to be Disturbed: approximately 94,000 +/- square feet

The Nine Mile Creek Watershed District’s Rule for Redevelopment, Rule 4.2.3, states, if a 
proposed activity will disturb more than 50% of the existing impervious surface on a parcel or 
will increase the imperviousness of the parcel by more than 50%, storm water management 
will apply to the entire project parcel. Otherwise, the storm water requirements will apply only 
to the disturbed areas and additional impervious area on the parcel. There is a decrease in the 
on-site impervious area of 23.2% (15,521 square feet), however 100% of the existing site 
impervious area is to be altered, storm water management is required for the 94,000 square 
feet of disturbed area that includes 51,258 square feet of new impervious area.  

Item F
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The District’s requirements for both storm water management and erosion and sediment 
control apply to the project because more than 50 cubic yards of material will be disturbed and 
5000 square feet or more surface area disturbed, Rules 4.2.1a and b and 5.2.1a and b.  

Storm water management is to be provided within a rainwater garden/infiltration area (Basin) 
that will provide volume retention and water quality management. Rate control is achieved with 
the reduction in the on-site impervious area.  

A portion of a wetland area located in the southwest corner of the site has been identified and 
boundary delineated by the permit applicant’s wetland consultant. The City of Minnetonka is 
the LGU administering the requirements of the Wetland Conservation Act. The City of 
Minnetonka has issued a Notice of Decision, dated December 5, 2016, approving the wetland 
boundary. This is within the 5 year time period allowed by WCA for wetland boundary 
determination to remain applicable. The wetland has been identified as a medium value 
wetland requiring a minimum 20 foot and 40 foot average buffer in accordance with section 
3.4.1b of the District rules. We have reviewed the October 7, 2016 Wetland Delineation Report 
and MNRAM documentation provide by the applicant and concur with the medium value 
determination made for the wetland. 

Silt fence is to be constructed at the limits of construction, inlet protection, and a rock 
construction entrance will be provided for erosion control.  

Exhibits 

1. Permit Application dated June 9, 2020.

2. Plans dated April 28, 2020, prepared by Campion Engineering Services, Inc.

3. Storm Water Management calculations dated April 13, 2017, revised June 26, 2020,
prepared by Civil Methods, Inc.

4. Geotechnical Report dated May 21, 2019 prepared by NTI, LLC.

5. Notice of Decision issue by the City of Minnetonka dated December 5, 2016 approving the
on-site wetlands boundary determination.

6. Wetland Delineation Report and MnRAM documentation dated October, 7, 2016 prepared
by Kjolhaug Environmental Services Company.

3.0 Wetlands Management 

As previously stated, a wetland located in the southwest corner of the site has been identified 
and boundary determined by the permit applicant’s wetland consultant. The City of 
Minnetonka, being the LGU administering the requirements of the Wetland Conservation Act, 
has issued a Notice of Decision dated December 5, 2016 approving of the wetland boundary 
determination. The wetland has been identified as a medium value wetland requiring a 
minimum 20 foot and 40 foot average buffer in accordance with section 3.4.1b of the District 
rules. We are in agreement with the medium value determination for the wetland. 

An area of 5,300 square feet is required within the 40 foot average buffer. The plans show the 
availability of providing an area greater than the required 5,300 square feet to comply with the 
District’s requirements. The required minimum of 20 feet buffer required is also provided.  
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4.0 Stormwater Management 
Storm water management is to be provided within a Basin that will provide volume retention 
and water quality management. Rate control is provided by the proposed reduction in the site 
impervious area. The outflow discharge rate from the site is further reduced by the attenuation 
of site runoff by the proposed on-site stormwater basin.  

The existing and proposed 2, 10 and 100 year frequency discharges from the site are: 

Frequency 

Existing Discharge 
to the Wetland 

c.f.s.

Proposed Discharge 
to the Wetland 

c.f.s.

2 year 5.7 1.1 

10 year 9.3 6.7 

100 year 17.0 9.7 

Frequency 

Existing Discharge 
to the Street 

c.f.s.

Proposed Discharge 
to the Street 

c.f.s.

2 year <1.0 <1.0 

10 year 1.5 1.1 

100 year 2.8 2.6 

There are two discharge points from the site. Rule 4.3.1b is met. 

An infiltration volume of 4,999 cubic feet is required from the 51,258 square feet of new 
impervious area. The soil borings show the underlying soil at a depth greater than 5 feet in the 
area of the proposed Basin as poorly graded sand with silt (SP-SM). This soil type has an 
infiltration rate of 0.45 inches/hour using the Minnesota Storm Water Manual. A Basin volume 
of 5,913 cubic feet is proposed to be provide (4,999 cubic feet required) with an area of 2,777 
square feet. At an inundation depth of 1.5 feet (a maximum 1.8 feet based on the 0.45 
inches/hour infiltration rate is allowed) to comply with the Basin to be drawdown in 48 hours 
(4.3.1a (ii)) an area of 4,589 square feet is to be provided (2,777 square feet required). Rule 
4.3.1a is met. 

The District’s water quality criterion requires a 60% annual removal efficiency for phosphorus 
and 90% annual removal efficiency for total suspended solids. The results of the P8 model 
provided show that the Basin will provide an annual removal efficiency of 90.9% for total 
suspended solids (719 lbs.) and an annual removal efficiency of 86.4% for total phosphorus 
(2.3 lbs.). Rule 4.3.1c is met.  

The plans show that the elevation of the buildings underground garage, low floor and low 
opening elevations, is shown to be 922 M.S.L. The calculated 100-year flood elevation of the 



proposed rainwater garden/infiltration basin is 918.4 M.S.L. Rule 4.3.3c, Low floor elevation, 
states the low floor elevation of a building must be at least two feet above the 100-year high 
water elevation or one foot above the emergency overflow of a constructed facility. In addition, 
all new and reconstructed buildings must be constructed such that no opening where surface 
flow can enter the structure is less than two feet above the 100-year high water elevation of an 
adjacent facility or waterbody. 3.6 feet of separation will be provided between the 100-year 
flood elevation of the Basin and both the low floor elevation and low opening elevation of the 
proposed structure. The finished floor elevation of the building is shown to be 932.7 M.S.L. 

In accordance with Rule 4.3.1a (i), a sump manhole with a SAFL baffle within the proposed 
storm water system will provide the required pre-treatment of runoff prior to reaching the 
Basin. 

Rule 4.5.4d (i), requires a minimum separation of 3 feet between the bottom of an infiltration 
facility, practice or system. From the NTI geotechnical report, groundwater was encountered at 
a depth of approximately 13 feet, elevation 909 +/- M.S.L. The bottom of the Basin is shown to 
be 916 M.S.L. providing a separation of 7 feet complying with Rule 4.5.4d (i). 

In accordance with Rule 4.3.4, a post-project chloride management plan must be provided that 
will, 1) designate an individual authorized to implement the chloride-use plan and 2) designate 
a MPCA certified salt applicator engaged in the implementation of the chloride-use plan for the 
site. 

5.0 Erosion and Sediment Control 
The submitted erosion and sediment control plan includes silt fence at the limits of 
construction, inlet control, and a gravel construction entrance. The project contact is Dave 
Poggi, Civil Methods, Inc. 

11.0 Fees 

Fees for the project are: 

Rules 2.0-6.0       $1,500 

12.0 Financial Assurances 
Financial Assurances for the project are: 

Rule 4.0 Volume Retention: 2,777 sq. ft. x $12/sq. ft. = $33,324    $33,324 

      Chloride Management:       $5000 

Rule 5: Silt fence: 1,325 L.F. x $2.50/L.F.= $3,313 

  Inlet Control: 10 x $100/each = $1,000  

      Site restoration: 2.2 acres x $2500/acre = $5.500   $9,813 

Contingency and Administration         $18,563 

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

1. Rules 2, 3, 4 and 5 are met.



Recommendation 
Approval, contingent upon: 

1. General Conditions  

2. Submittal of written documentation stating that Michael Roebuck, Ron Clark Construction 
& Design, is the property owner or an authorized representative of the property owner for 
obtaining the permit submitted for the Shady Oak Crossings project and compliance with 
the requirements of the Nine Mile Creek Watershed District (District Rule 1.2). 

3. Financial Assurance in the amount of $66,700 - $61,700 for stormwater management, 
erosion control and site restoration and $5,000 for compliance with the chloride 
management requirements. 

4. Submission of documentation that a drainage easement over the stormwater management 
facility has been submitted to Minnetonka (4.5.4i), if such easement is required by the city, 
and a receipt showing recordation of a maintenance declaration for the on-site storm water 
management facility and wetland buffer area. A draft of the declaration must be approved 
by the District prior to recordation. 

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

1. Per Rule 4.5.6, an as-built drawing of the storm water facilities conforming to the design 
specifications, including a stage volume relationship in tabular form for the basin, as 
approved by the District must be submitted. 

2. Buffer markers, in accordance with the requirements of District Rule 3.4.5, must be 
installed. 

3. Submission of a plan for post-project management of Chloride use on the site. The plan 
must include 1) the designation of an individual authorized to implement the chloride use 
plan and 2) the designation of a Minnesota Pollution Control Agency certified salt 
applicator engaged in the implementation of the chloride-use plan for the site. The release 
of the $5,000 of the financial assurance required for the chloride-management plan 
requires that chloride-management plan has been provided and approved by the District’s 
Administrator. 

4. For the release of the $61,700 financial assurance required in Recommendation #2, Rule 
12.4.1b requires demonstration and confirmation that the storm water management 
facilities have been constructed or installed and are functioning as designed and permitted. 
Verification, through daily observation logs and photographs, must be provided showing 
the storm water facilities used for volume retention have drawn down within 48 hours from 
the completion of two 1-inch (approximate) separate rainfall events. 

 



From: Lauren Foley
To: mike@ronclark.com; David Poggi
Cc: Sarah Schweiger; Phil Olson (polson@eminnetonka.com); Leslie Yetka; Randy Anhorn

(ranhorn@ninemilecreek.org); Bob Obermeyer (BObermeyer@barr.com); Louise L. Heffernan; Nate Stanley
(nstanley@HOPKINSmn.com)

Subject: NMCWD Conditional Approval of 2020-72
Date: Thursday, July 2, 2020 1:18:00 PM
Attachments: NMCWD Conditional Approval 2020-72.pdf

Natural Biodegradable Net FAQ.pdf

Mike and Dave,

The Nine Mile Creek Watershed District has reviewed and conditionally approved the permit
application for the proposed development at Oak Drive Ln and Shady Oak Rd in Minnetonka.

Attached is a letter outlining the conditions for the District to issue the permit. While this is not the
actual permit, the attached letter outlines what needs to be submitted for the permit to be issued
(items 2-4 on letter).  Templates for the maintenance declaration and financial assurance options are
available for download at https://www.ninemilecreek.org/permits/.

Additionally, the District highly encourages the use of biodegradable (natural) netting in erosion
blanket for projects that will use erosion blanket. Please read the attached FAQ.

If you have any questions, please contact us.

Thank you!

Lauren Foley | Permit & Water Resources Coordinator | Nine Mile Creek Watershed District
12800 Gerard Drive | Eden Prairie, MN 55346 | 952-204-9690

www.ninemilecreek.org | Subscribe to our e-newsletter!

P  Please consider the environment before printing this e-mail
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July 2, 2020 


Mike Roebuck 
Ron Clark Construction and Design 
7500 W 78th St 
Edina, MN 55439 


RE: NMCWD Permit 2020-72 for Construction of Shady Oak Crossing at Oak Drive Ln and Shady 
Oak Rd, Minnetonka 


Dear Mr. Roebuck, 


The Nine Mile Creek Watershed District has conditionally approved your permit application for the 
project referenced in bold above. The NMCWD permit is approved, but not valid and issued, until the 
project is in compliance with the following conditions: 


1. General Provisions - a copy is attached


2. Financial Assurance in the amount of $66,700
a. $61,700 for stormwater management, erosion control and site restoration
b. $5,000 for compliance with the chloride management requirements


3. Submission of documentation that a drainage easement over the stormwater management facility 
has been submitted to Minnetonka (4.5.4i), if such easement is required by the city.


4. Submission of a receipt showing recordation of a maintenance declaration for the onsite 
stormwater management facility and wetland buffer area. A draft of the declaration must be 
approved by the District prior to recordation.


By accepting the permit, when issued, you agree to the following stipulations: 


• Per Rule 4.5.8, an as-built drawing of the project stormwater facility(s) conforming to the design
specifications as approved by the District must be submitted, including a stage-volume
relationship in tabular form.


• Buffer markers must be installed in accordance with requirements of District Rule 3.4.5.


• Submission of a plan for post-project management of Chloride use on the site. The plan must
include 1) the designation of an individual authorized to implement the chloride use plan and 2)
the designation of a Minnesota Pollution Control Agency certified salt applicator engaged in the
implementation of the chloride-use plan for the site. It is required that the chloride-management
plan has been provided and approved by the District’s Administrator.
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• For the release of the $61,700 financial assurance required, Rule 12.4.1b requires demonstration 
and confirmation that the storm water management facilities have been constructed or installed 
and are functioning as designed and permitted. Verification, through daily observation logs and 
photographs, must be provided showing the storm water facilities used for volume retention have 
drawn down within 48 hours from the completion of two 1-inch (approximate) separate rainfall 
events. 


 


If you have any questions, please contact us. 
 
Sincerely, 


 
 
Lauren Foley 
Permit and Water Resources Coordinator 
lfoley@ninemilecreek.org 
952.204.9690 
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Permit #: 2020-72
Project Name: Shady Oak Crossing


Approval Date: June 30, 2020 


General Provisions 
1. All temporary erosion control measures shown on the erosion and sedimentation control plans must


be installed prior to commencement of surface or vegetation alteration and be maintained until
completion of construction and vegetation is established as determined by NMCWD.


If silt fence is used, the bottom flap must be buried and the maximum allowable spacing between
posts is 4-foot on center.  All posts must be either 2-inch x 2-inch pine, hardwood, or steel fence
posts.  If hay bales are used, all bales must be staked in place and reinforced on the downstream side
with snow fence.


2. All areas altered because of construction must be restored with seed and disced mulch, sod, wood
fiber blanket, or be hard surfaced within two weeks after completion of land alteration and no later
than the end of the permit period.


3. Upon final stabilization, the permit applicant is responsible for the removal of all erosion control
measures installed throughout the project site.


4. At the entryway onto the site, a rock filter dike being a minimum of two feet in height and having
maximum side slopes of 4:1 must be constructed.  This rock filter dike will enable construction traffic
to enter the site and also provide an erosion control facility.


5. If dewatering is required and sump pumps are used, all pumped water must be discharged through an
erosion control facility prior to leaving the construction site.  Proper energy dissipation must be
provided at the outlet of the pump system.


6. The NMCWD must be notified a minimum of 48 hours prior to commencement of construction.


7. The NMCWD, its officers, employees and agents review, comment upon, and approve plans and
specifications prepared by permit applicants and their consultants for the limited administrative
purpose of determining whether there is reasonable assurance that the proposed project will comply
with the regulations and criteria of the NMCWD.  The determination of the NMCWD that issuance of
this permit is appropriate was made in reliance on the information provided by the applicant.


8. The grant of this permit shall not in any way relieve the permittee, its engineer, or other professional
consultants of responsibility, nor shall it make the NMCWD responsible for the technical adequacy of
the engineer’s or consultant’s work.  The grant of this permit shall not relieve the permittee from
complying with all conditions and requirements of the permit which shall be retained by the permittee
with the permit.


9. The issue of this permit does not convey any property rights in 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.


10. This permit is permissive only.  No liability shall be imposed upon the NMCWD or any of its
officers, agents or employees, officially or personally, on account of the granting of this permit or on
account of any damage to any person or property resulting from any act or omission of the permittee
or any of its agents, employees, or contractors.
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11. In all cases where the doing by the permittee of anything authorized by this permit shall involve 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,
shall obtain the written consent of all persons, agencies, or authorities concerned, and shall acquire all
necessary property, rights, and interest.


12. The permit is transferable only with the approval of the NMCWD (see NMCWD Rule 1.0).  The
permittee shall make no changes, without written permission previously obtained from the NMCWD,
in the dimensions, capacity, or location of any items of work authorized by this permit.


13. The permittee shall grant access to the site at all reasonable times during and after construction to
authorized representatives of the NMCWD for inspection of the work authorized by this permit.


14. This permit may be terminated by the NMCWD at any time deemed necessary in the interest of
public health and welfare, or for violation of any of the provisions of this permit.


15. Construction work authorized under this permit shall be completed on or before date specified above.
The permittee may, in writing, request that the NMCWD extend the time to complete the project in
accordance with NMCWD Rule 1.0.





		Conditional Approval 2020-72.pdf

		2020-72 general conditions.pdf

		General Provisions








Biodegradable 
Erosion Blanket


Nine Mile Creek Watershed District encourages planners, managers, 
and construction crews to use biodegradable erosion control blanket. 


• What is erosion control blanket? It is a roll-out practice that temporarily stabilizes soil 
from eroding at a construction site until seed can grow, usually on a hill. It contains 3 
parts: netting, fill, and stitching


• What is “biodegradable”? Something that is biodegradable will break down in the 
environment. Netting is often the part that does not break down.


• Why is the District promoting biodegradable erosion blanket? 1) Prices for 
biodegradable (“natural”) netting blanket are decreasing, 2) erosion control practices 
should not last forever and plastic netting rarely breaks down, 3) plastic netting can be 
a hazard for tripping and lawn mowers 4) plastic netting can trap or strangle wildlife


• How do I find biodegradable netting erosion blanket? Ask your erosion control sales 
representative for “biodegradable” or “natural” netting in your erosion blanket. Avoid 
buying blanket that is listed as photodegradable or poly jute.


• Anything else I should know? 1) Biodegradable erosion blanket is often called “natural” 
erosion blanket, 2) Nine Mile Creek Watershed District is considering making 
biodegradable erosion control a requirement in the future.


Frequently 
Asked 
Questions





		Slide Number 1

		Slide Number 2

		Slide Number 3
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July 2, 2020 

Mike Roebuck 
Ron Clark Construction and Design 
7500 W 78th St 
Edina, MN 55439 

RE: NMCWD Permit 2020-72 for Construction of Shady Oak Crossing at Oak Drive Ln and Shady 
Oak Rd, Minnetonka 

Dear Mr. Roebuck, 

The Nine Mile Creek Watershed District has conditionally approved your permit application for the 
project referenced in bold above. The NMCWD permit is approved, but not valid and issued, until the 
project is in compliance with the following conditions: 

1. General Provisions - a copy is attached

2. Financial Assurance in the amount of $66,700
a. $61,700 for stormwater management, erosion control and site restoration
b. $5,000 for compliance with the chloride management requirements

3. Submission of documentation that a drainage easement over the stormwater management facility 
has been submitted to Minnetonka (4.5.4i), if such easement is required by the city.

4. Submission of a receipt showing recordation of a maintenance declaration for the onsite 
stormwater management facility and wetland buffer area. A draft of the declaration must be 
approved by the District prior to recordation.

By accepting the permit, when issued, you agree to the following stipulations: 

• Per Rule 4.5.8, an as-built drawing of the project stormwater facility(s) conforming to the design
specifications as approved by the District must be submitted, including a stage-volume
relationship in tabular form.

• Buffer markers must be installed in accordance with requirements of District Rule 3.4.5.

• Submission of a plan for post-project management of Chloride use on the site. The plan must
include 1) the designation of an individual authorized to implement the chloride use plan and 2)
the designation of a Minnesota Pollution Control Agency certified salt applicator engaged in the
implementation of the chloride-use plan for the site. It is required that the chloride-management
plan has been provided and approved by the District’s Administrator.



• For the release of the $61,700 financial assurance required, Rule 12.4.1b requires demonstration
and confirmation that the storm water management facilities have been constructed or installed
and are functioning as designed and permitted. Verification, through daily observation logs and
photographs, must be provided showing the storm water facilities used for volume retention have
drawn down within 48 hours from the completion of two 1-inch (approximate) separate rainfall
events.

If you have any questions, please contact us. 

Sincerely, 

Lauren Foley 
Permit and Water Resources Coordinator 
lfoley@ninemilecreek.org 
952.204.9690 

mailto:lfoley@ninemilecreek.org


Permit #: 2020-72
Project Name: Shady Oak Crossing

Approval Date: June 30, 2020 

General Provisions 
1. All temporary erosion control measures shown on the erosion and sedimentation control plans must

be installed prior to commencement of surface or vegetation alteration and be maintained until
completion of construction and vegetation is established as determined by NMCWD.

If silt fence is used, the bottom flap must be buried and the maximum allowable spacing between
posts is 4-foot on center.  All posts must be either 2-inch x 2-inch pine, hardwood, or steel fence
posts.  If hay bales are used, all bales must be staked in place and reinforced on the downstream side
with snow fence.

2. All areas altered because of construction must be restored with seed and disced mulch, sod, wood
fiber blanket, or be hard surfaced within two weeks after completion of land alteration and no later
than the end of the permit period.

3. Upon final stabilization, the permit applicant is responsible for the removal of all erosion control
measures installed throughout the project site.

4. At the entryway onto the site, a rock filter dike being a minimum of two feet in height and having
maximum side slopes of 4:1 must be constructed.  This rock filter dike will enable construction traffic
to enter the site and also provide an erosion control facility.

5. If dewatering is required and sump pumps are used, all pumped water must be discharged through an
erosion control facility prior to leaving the construction site.  Proper energy dissipation must be
provided at the outlet of the pump system.

6. The NMCWD must be notified a minimum of 48 hours prior to commencement of construction.

7. The NMCWD, its officers, employees and agents review, comment upon, and approve plans and
specifications prepared by permit applicants and their consultants for the limited administrative
purpose of determining whether there is reasonable assurance that the proposed project will comply
with the regulations and criteria of the NMCWD.  The determination of the NMCWD that issuance of
this permit is appropriate was made in reliance on the information provided by the applicant.

8. The grant of this permit shall not in any way relieve the permittee, its engineer, or other professional
consultants of responsibility, nor shall it make the NMCWD responsible for the technical adequacy of
the engineer’s or consultant’s work.  The grant of this permit shall not relieve the permittee from
complying with all conditions and requirements of the permit which shall be retained by the permittee
with the permit.

9. The issue of this permit does not convey any property rights in 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.

10. This permit is permissive only.  No liability shall be imposed upon the NMCWD or any of its
officers, agents or employees, officially or personally, on account of the granting of this permit or on
account of any damage to any person or property resulting from any act or omission of the permittee
or any of its agents, employees, or contractors.



11. In all cases where the doing by the permittee of anything authorized by this permit shall involve 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,
shall obtain the written consent of all persons, agencies, or authorities concerned, and shall acquire all
necessary property, rights, and interest.

12. The permit is transferable only with the approval of the NMCWD (see NMCWD Rule 1.0).  The
permittee shall make no changes, without written permission previously obtained from the NMCWD,
in the dimensions, capacity, or location of any items of work authorized by this permit.

13. The permittee shall grant access to the site at all reasonable times during and after construction to
authorized representatives of the NMCWD for inspection of the work authorized by this permit.

14. This permit may be terminated by the NMCWD at any time deemed necessary in the interest of
public health and welfare, or for violation of any of the provisions of this permit.

15. Construction work authorized under this permit shall be completed on or before date specified above.
The permittee may, in writing, request that the NMCWD extend the time to complete the project in
accordance with NMCWD Rule 1.0.



From: Lauren Foley
To: Mike Roebuck
Cc: Randy Anhorn (ranhorn@ninemilecreek.org); Bob Obermeyer (BObermeyer@barr.com); Louise L. Heffernan;

Sarah Schweiger; Phil Olson (polson@eminnetonka.com); Leslie Yetka; David Poggi
Subject: NMCWD Approval of Permit 2020-72
Date: Monday, October 12, 2020 8:29:00 AM
Attachments: NMCWD Permit Approval 2020-72.pdf

Natural Biodegradable Net FAQ.pdf

Mike,

The Nine Mile Creek Watershed District has approved the permit for your proposed redevelopment
at 4312 Shady Oak Rd. Your permit number is 2020-72. Attached is a document containing a letter,
the permit, and a set of provisions that apply to the project.  

Additionally, the District highly encourages the use of biodegradable erosion blanket for projects
that will use blanket for temporary stabilization soil before vegetation regrows.  Please read the
attached FAQ.

If you have any questions, please contact us.

Lauren Foley | Permit & Water Resources Coordinator | Nine Mile Creek Watershed District
12800 Gerard Drive | Eden Prairie, MN 55346 | 952-204-9690

www.ninemilecreek.org | Subscribe to our e-newsletter!

P  Please consider the environment before printing this e-mail
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October 12, 2020 
 
Mike Roebuck 
Ron Clark Construction and Design 
7500 W 78th St 
Edina, MN 55439 
 
RE: NMCWD Permit 2020-72 for Construction of Shady Oak Crossing at Oak Drive Ln and Shady 
Oak Rd, Minnetonka 
 
Dear Mr. Roebuck, 
 
The Nine Mile Creek Watershed District has approved your permit application for the project referenced 
in bold above. Attached is the permit and a set of General Provisions that apply to the project.  
 
By accepting the permit, you agree to the following stipulations:  
 


• Per Rule 4.5.8, an as-built drawing of the project stormwater facility(s) conforming to the design 
specifications as approved by the District must be submitted, including a stage-volume 
relationship in tabular form.  


• Buffer markers must be installed in accordance with requirements of District Rule 3.4.5. 


• Submission of a plan for post-project management of Chloride use on the site. The plan must 
include 1) the designation of an individual authorized to implement the chloride use plan and 2) 
the designation of a Minnesota Pollution Control Agency certified salt applicator engaged in the 
implementation of the chloride-use plan for the site. It is required that the chloride-management 
plan has been provided and approved by the District’s Administrator. 


• For the release of the $61,700 financial assurance required, Rule 12.4.1b requires demonstration 
and confirmation that the storm water management facilities have been constructed or installed 
and are functioning as designed and permitted. Verification, through daily observation logs and 
photographs, must be provided showing the storm water facilities used for volume retention have 
drawn down within 48 hours from the completion of two 1-inch (approximate) separate rainfall 
events. 
 


If you have any questions, please contact us. 
 
Sincerely, 


 
 







Nine Mile Creek Discovery Point 
12800 Gerard Drive 
Eden Prairie, MN 55346  


(952) 835-2078 


ninemilecreek.org                             
 


Understanding Our Urban Watershed 
 


BOARD OF MANAGERS: Bob Cutshall • Erin Hunker • Larry Olson • Jodi Peterson • Grace Sheely 


Lauren Foley 
Permit and Water Resources Coordinator 
lfoley@ninemilecreek.org 
952.204.9690 
 
 



mailto:lfoley@ninemilecreek.org





 


Permit No. 2020-72 


 
Is hereby issued to Mike Roebuck, Ron Clark Construction and Design, subject to the 
conditions specified in the attached form: 


For the proposed redevelopment at Shady Oak Rd and Oak Drive Ln, Minnetonka. 


 


 


  
Randy Anhorn                                                                                                                                                                                       
District Administrator  


 


This permit expires on: August 1, 2021 
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Permit #: 2020-72
Project Name: Shady Oak Crossing


Approval Date: June 30, 2020 


General Provisions 
1. All temporary erosion control measures shown on the erosion and sedimentation control plans must


be installed prior to commencement of surface or vegetation alteration and be maintained until
completion of construction and vegetation is established as determined by NMCWD.


If silt fence is used, the bottom flap must be buried and the maximum allowable spacing between
posts is 4-foot on center.  All posts must be either 2-inch x 2-inch pine, hardwood, or steel fence
posts.  If hay bales are used, all bales must be staked in place and reinforced on the downstream side
with snow fence.


2. All areas altered because of construction must be restored with seed and disced mulch, sod, wood
fiber blanket, or be hard surfaced within two weeks after completion of land alteration and no later
than the end of the permit period.


3. Upon final stabilization, the permit applicant is responsible for the removal of all erosion control
measures installed throughout the project site.


4. At the entryway onto the site, a rock filter dike being a minimum of two feet in height and having
maximum side slopes of 4:1 must be constructed.  This rock filter dike will enable construction traffic
to enter the site and also provide an erosion control facility.


5. If dewatering is required and sump pumps are used, all pumped water must be discharged through an
erosion control facility prior to leaving the construction site.  Proper energy dissipation must be
provided at the outlet of the pump system.


6. The NMCWD must be notified a minimum of 48 hours prior to commencement of construction.


7. The NMCWD, its officers, employees and agents review, comment upon, and approve plans and
specifications prepared by permit applicants and their consultants for the limited administrative
purpose of determining whether there is reasonable assurance that the proposed project will comply
with the regulations and criteria of the NMCWD.  The determination of the NMCWD that issuance of
this permit is appropriate was made in reliance on the information provided by the applicant.


8. The grant of this permit shall not in any way relieve the permittee, its engineer, or other professional
consultants of responsibility, nor shall it make the NMCWD responsible for the technical adequacy of
the engineer’s or consultant’s work.  The grant of this permit shall not relieve the permittee from
complying with all conditions and requirements of the permit which shall be retained by the permittee
with the permit.


9. The issue of this permit does not convey any property rights in 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.


10. This permit is permissive only.  No liability shall be imposed upon the NMCWD or any of its
officers, agents or employees, officially or personally, on account of the granting of this permit or on
account of any damage to any person or property resulting from any act or omission of the permittee
or any of its agents, employees, or contractors.
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11. In all cases where the doing by the permittee of anything authorized by this permit shall involve 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,
shall obtain the written consent of all persons, agencies, or authorities concerned, and shall acquire all
necessary property, rights, and interest.


12. The permit is transferable only with the approval of the NMCWD (see NMCWD Rule 1.0).  The
permittee shall make no changes, without written permission previously obtained from the NMCWD,
in the dimensions, capacity, or location of any items of work authorized by this permit.


13. The permittee shall grant access to the site at all reasonable times during and after construction to
authorized representatives of the NMCWD for inspection of the work authorized by this permit.


14. This permit may be terminated by the NMCWD at any time deemed necessary in the interest of
public health and welfare, or for violation of any of the provisions of this permit.


15. Construction work authorized under this permit shall be completed on or before date specified above.
The permittee may, in writing, request that the NMCWD extend the time to complete the project in
accordance with NMCWD Rule 1.0.
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Biodegradable 
Erosion Blanket


Nine Mile Creek Watershed District encourages planners, managers, 
and construction crews to use biodegradable erosion control blanket. 


• What is erosion control blanket? It is a roll-out practice that temporarily stabilizes soil 
from eroding at a construction site until seed can grow, usually on a hill. It contains 3 
parts: netting, fill, and stitching


• What is “biodegradable”? Something that is biodegradable will break down in the 
environment. Netting is often the part that does not break down.


• Why is the District promoting biodegradable erosion blanket? 1) Prices for 
biodegradable (“natural”) netting blanket are decreasing, 2) erosion control practices 
should not last forever and plastic netting rarely breaks down, 3) plastic netting can be 
a hazard for tripping and lawn mowers 4) plastic netting can trap or strangle wildlife


• How do I find biodegradable netting erosion blanket? Ask your erosion control sales 
representative for “biodegradable” or “natural” netting in your erosion blanket. Avoid 
buying blanket that is listed as photodegradable or poly jute.


• Anything else I should know? 1) Biodegradable erosion blanket is often called “natural” 
erosion blanket, 2) Nine Mile Creek Watershed District is considering making 
biodegradable erosion control a requirement in the future.


Frequently 
Asked 
Questions
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October 12, 2020 
 
Mike Roebuck 
Ron Clark Construction and Design 
7500 W 78th St 
Edina, MN 55439 
 
RE: NMCWD Permit 2020-72 for Construction of Shady Oak Crossing at Oak Drive Ln and Shady 
Oak Rd, Minnetonka 
 
Dear Mr. Roebuck, 
 
The Nine Mile Creek Watershed District has approved your permit application for the project referenced 
in bold above. Attached is the permit and a set of General Provisions that apply to the project.  
 
By accepting the permit, you agree to the following stipulations:  
 

• Per Rule 4.5.8, an as-built drawing of the project stormwater facility(s) conforming to the design 
specifications as approved by the District must be submitted, including a stage-volume 
relationship in tabular form.  

• Buffer markers must be installed in accordance with requirements of District Rule 3.4.5. 

• Submission of a plan for post-project management of Chloride use on the site. The plan must 
include 1) the designation of an individual authorized to implement the chloride use plan and 2) 
the designation of a Minnesota Pollution Control Agency certified salt applicator engaged in the 
implementation of the chloride-use plan for the site. It is required that the chloride-management 
plan has been provided and approved by the District’s Administrator. 

• For the release of the $61,700 financial assurance required, Rule 12.4.1b requires demonstration 
and confirmation that the storm water management facilities have been constructed or installed 
and are functioning as designed and permitted. Verification, through daily observation logs and 
photographs, must be provided showing the storm water facilities used for volume retention have 
drawn down within 48 hours from the completion of two 1-inch (approximate) separate rainfall 
events. 
 

If you have any questions, please contact us. 
 
Sincerely, 

 
 



Lauren Foley 
Permit and Water Resources Coordinator 
lfoley@ninemilecreek.org 
952.204.9690 
 
 

mailto:lfoley@ninemilecreek.org


 

Permit No. 2020-72 

 
Is hereby issued to Mike Roebuck, Ron Clark Construction and Design, subject to the 
conditions specified in the attached form: 

For the proposed redevelopment at Shady Oak Rd and Oak Drive Ln, Minnetonka. 

 

 

  
Randy Anhorn                                                                                                                                                                                       
District Administrator  

 

This permit expires on: August 1, 2021 



Permit #: 2020-72
Project Name: Shady Oak Crossing

Approval Date: June 30, 2020 

General Provisions 
1. All temporary erosion control measures shown on the erosion and sedimentation control plans must

be installed prior to commencement of surface or vegetation alteration and be maintained until
completion of construction and vegetation is established as determined by NMCWD.

If silt fence is used, the bottom flap must be buried and the maximum allowable spacing between
posts is 4-foot on center.  All posts must be either 2-inch x 2-inch pine, hardwood, or steel fence
posts.  If hay bales are used, all bales must be staked in place and reinforced on the downstream side
with snow fence.

2. All areas altered because of construction must be restored with seed and disced mulch, sod, wood
fiber blanket, or be hard surfaced within two weeks after completion of land alteration and no later
than the end of the permit period.

3. Upon final stabilization, the permit applicant is responsible for the removal of all erosion control
measures installed throughout the project site.

4. At the entryway onto the site, a rock filter dike being a minimum of two feet in height and having
maximum side slopes of 4:1 must be constructed.  This rock filter dike will enable construction traffic
to enter the site and also provide an erosion control facility.

5. If dewatering is required and sump pumps are used, all pumped water must be discharged through an
erosion control facility prior to leaving the construction site.  Proper energy dissipation must be
provided at the outlet of the pump system.

6. The NMCWD must be notified a minimum of 48 hours prior to commencement of construction.

7. The NMCWD, its officers, employees and agents review, comment upon, and approve plans and
specifications prepared by permit applicants and their consultants for the limited administrative
purpose of determining whether there is reasonable assurance that the proposed project will comply
with the regulations and criteria of the NMCWD.  The determination of the NMCWD that issuance of
this permit is appropriate was made in reliance on the information provided by the applicant.

8. The grant of this permit shall not in any way relieve the permittee, its engineer, or other professional
consultants of responsibility, nor shall it make the NMCWD responsible for the technical adequacy of
the engineer’s or consultant’s work.  The grant of this permit shall not relieve the permittee from
complying with all conditions and requirements of the permit which shall be retained by the permittee
with the permit.

9. The issue of this permit does not convey any property rights in 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.

10. This permit is permissive only.  No liability shall be imposed upon the NMCWD or any of its
officers, agents or employees, officially or personally, on account of the granting of this permit or on
account of any damage to any person or property resulting from any act or omission of the permittee
or any of its agents, employees, or contractors.



11. In all cases where the doing by the permittee of anything authorized by this permit shall involve 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,
shall obtain the written consent of all persons, agencies, or authorities concerned, and shall acquire all
necessary property, rights, and interest.

12. The permit is transferable only with the approval of the NMCWD (see NMCWD Rule 1.0).  The
permittee shall make no changes, without written permission previously obtained from the NMCWD,
in the dimensions, capacity, or location of any items of work authorized by this permit.

13. The permittee shall grant access to the site at all reasonable times during and after construction to
authorized representatives of the NMCWD for inspection of the work authorized by this permit.

14. This permit may be terminated by the NMCWD at any time deemed necessary in the interest of
public health and welfare, or for violation of any of the provisions of this permit.

15. Construction work authorized under this permit shall be completed on or before date specified above.
The permittee may, in writing, request that the NMCWD extend the time to complete the project in
accordance with NMCWD Rule 1.0.
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