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Summary: 
 
The City of Wayzata is proposing to construct a new parking structure as part of a multi-use development project at 235 
- 239 Lake Street East, also referred to as the Lake and Barry Parking Structure. This project consists of two components: 
three private developments on the south end of the lots and the public parking structure on the north end of the lots.  
The latter is the subject of this Request for Board Approval.  
 
This parking structure (Project) is subject to City ordinances concerning Wetland Protection and Stormwater 
Management Rules. By virtue of a 2009 memorandum of understanding (MOU) implementing District approval of the 
City's local water management plan, the City exercises sole regulatory authority in these realms and the District does not 
apply its rules within City boundaries. However, the MOU provides: 
 

In accordance with Minnesota Statutes §103B.211, subdivision 1(a)(3)(ii), the MCWD must approve the granting 
of any variance under a Wayzata ordinance for which the MCWD has ceased to exercise regulatory authority. 

 
The parking lot, as proposed, requires two variances- one for the wetland buffer width and the other for stormwater 
rate, volume, and phosphorous control. Because the City exercises sole regulatory authority, Wayzata is requesting that 
MCWD concur in the proposed variances for this project.  
 
As such, the Request for Board Action before the Board of Managers is not a formal permit action, but rather a 
concurrence by the Managers that the variances proposed by the City of Wayzata from the City’s own ordinances are 
acceptable. While there is not a stated standard for the Managers’ decision, staff's expectation is that the Managers will 
consider the balancing that the City will engage in regarding the following factors; the extent of deviation from the City 



ordinances, the difficulties faced by the Project to comply with those ordinances, the potential impact to water 
resources, and whether the City is taking all reasonable steps to limit those impacts.   
 
The purpose of this Request for Board Action is to provide the Board of Managers with information on the Lake and 
Barry Parking Structure project (Project) to support its decision regarding the proposed variances. Specifically, this RBA 
will provide information on the Project background, regulatory review, hardships and difficulties faced by Wayzata, staff 
review, and staff analysis regarding variance approval and water resource impacts and risks.    
 
Staff concludes that the proposed Project will provide restoration of a degraded wetland system, and establish buffers 
where none currently exist.  Staff also concludes that there is a basis for a City finding that achieving a greater 
stormwater treatment outcome would not be feasible. Because this decision involves the judgment of the Board, 
however, staff does not offer a recommendation as to the ultimate Board decision. 
 
Project Background 
 
Currently, the parcels at 235-239 Lake Street East exist as a mixture of paved and gravel parking areas, undeveloped 
land, and an existing commercial building. The northern end of these lots contains a delineated wetland classified as 
Manage 3, or the lowest management class. The site has demonstrated a high groundwater table and has a documented 
likelihood of petroleum contamination. It is Staff’s understanding that the high groundwater is a result of the area’s 
historical status as a wetland that was slowly filled over time and that the remaining portion was dredged for use as a 
stormwater pond in the 1970’s. Currently, drainage from these parcels flows northward, overland, and enters the 
wetland untreated. The parcels drain through this wetland and into the City’s storm sewer infrastructure via a ditch to 
the west of the site, and ultimately into Lake Minnetonka.  
 
Overall, redevelopment on these parcels is a partnership between the City of Wayzata and three private developers. The 
proposed redevelopment consists of two main parts- the construction of the new parking facility by the City and the 
construction of an office building and two separate condominium buildings by the developers. The parking facility is the 
focus of this report and is the construction requiring a variance. The northern portion of each of the three parcels, 
totaling 2.18 acres, have been conveyed to the City in order to construct the parking facility. The remaining wetland and 
adjacent on-site upland area is part of the City property. This parking facility will consist of a new, paved surface lot, 
totaling 1.28 acres, to provide 154-215 parking stalls to serve the proposed buildings and provide public parking in an 
area of the City where parking is currently limited. There is the option of constructing a single parking deck above the lot 
in the future. 
 
If the District were regulating this proposed redevelopment, permits would be required under its Wetland Protection 
and Stormwater Management rules. The redevelopment requires review under the Wetland Conservation Act (WCA), 
for which the City of Wayzata is the administrating LGU under WCA, and under City Code section 408.  
 
The parking structure component does not meet the City’s Wetland Protection or Stormwater Management Ordinances. 
This is a result of site constraints, further elaborated on in this report, which include the size and location of the wetland 
and a limited ability to implement stormwater BMPs based on soil characteristics.  
 
Regulatory Review 
 
Wetland Conservation Act 
 
The proposed parking lot has 0.23 acres of impact to the wetland present on the north end of the parcels. The 0.23 acres 
have been replaced at a 2:1 ratio within the Luce Line Wetland Bank, which is owned by the City of Wayzata. The WCA 
permit application was approved on December 18, 2019 by the City of Wayzata.  
 
Wetland Protection 
 
The on-site wetland is classified as a Manage 3 wetland per the City of Wayzata’s approved, current Surface Water 
Management Plan (SWMP). The northern portion of the wetland was dredged for use as stormwater pond in the 1970s, 



and is no longer hydrologically connected to the Manage 3 wetland that falls within the Lake Street East parcel 
boundaries, although the two areas were likely connected prior to the dredging. The Manage 3 wetland is considered to 
be a seasonally flooded basin and is also considered to be a degraded system as it is dominated by weedy, invasive 
vegetation. It is surrounded by commercial and residential property to the east and south, and is bordered on the north 
end by the surface stormwater pond. The west edge of the wetland is bordered by a vegetated area.  
 
The City of Wayzata’s SWMP requires that Manage 3 wetlands maintain a 16.5 foot buffer as both the average width 
and the minimum applied width. The proposed buffers range from 1’ to 46’ in width, with an average width of 7’. As a 
result, the City is seeking a variance for buffer width as the 16.5’ minimum and average width is not being met. The 
reductions will result in a total of 0.09 acres of buffer being established on the site, as opposed to 0.12 acres of buffer 
under the full width. 
 
This proposed buffer width shortfall is a result of the Project site’s size and configuration in comparison to the location 
of the existing wetland. In order to achieve both an appropriately sized parking lot and to meet the full 16.5 foot buffer, 
the project would have to fill the wetland in an amount greater than the 0.23 acres of impact that were approved under 
the Wetland Conservation Act.  
 
The rationale for this buffer width reduction is that under the current site conditions, no buffers are currently present 
resulting in drainage entering the wetland untreated. Development on the site will result in the addition of curb and 
gutter to route flows from the entirety of the parking lot to two separate stormwater best management practices 
(BMPs) to provide pre-treatment and sediment removal. Further information regarding the treatment scope of the 
proposed BMPs will be elaborated on in the Stormwater Management section. One of the turrets (BMP) will discharge 
on the far west side of the parking lot and the other will discharge on the north end of the lot, with energy dissipation in 
the form of rip rap at both. The turret on the north end of the lot will flow across a portion of the buffer area that is 
approximately 40’ in width before entering the wetland to provide further pre-treatment. This flow pattern can be seen 
in Attachment 3. 
 
In addition, with the northern portion of the lots being donated to the City, Wayzata will take ownership of a portion of 
the wetland in order to restore and manage its conditions, as seen in the Attachment 4. The biological diversity of the 
wetland and adjacent upland that is transferring to City ownership will be improved through the establishment of native 
vegetation in areas currently dominated by invasive species. Wayzata has provided a two year monitoring and 
maintenance plan that outlines vegetative maintenance. Staff have reviewed this document and conclude that the 
outlined plans will improve biological diversity.  
 
Staff concludes that the size constraints found on the site make it infeasible to meet the buffer width required by City 
ordinance. Strict compliance with the buffer rule would result in a greater impact to the wetland, as further fill into the 
wetland would be needed to provide enough space for a 16.5’ width around the entire perimeter. In addition, the 
establishment of any buffers on the site is considered by Staff to be an improvement. Further, the City’s plan to establish 
native vegetation and monitor the wetland into the future will provide a water resource benefit. Staff conclude that the 
City of Wayzata has minimized wetland impacts to achieve the project goal.  
 
Stormwater Management 
 
The proposed parking structure will result in an increase in impervious surface, which under the City of Wayzata’s 
ordinance requires rate, volume, and phosphorous control for the entire site’s impervious surface. Specifically, the re-
development of the site must not result in an increased peak runoff rate when compared to current conditions, and the 
first 1-inch of runoff over the entire site must be abstracted, with phosphorous removal in an amount that is equivalent 
to that provided by 1-inch of abstraction.  
 
The proposed stormwater management plan for the parking lot is not able to meet the City’s rate, volume, or 
phosphorous requirements as infiltration, filtration, or surface pond features are not feasible on the site. Soil borings 
show that groundwater is 1’ to 5’ below grade and also indicate a likelihood of petroleum contamination. A Phase II 
Environmental Assessment to further confirm the extent of the petroleum contamination was not completed by the 
City. As a result, infiltration on the site would be infeasible based on the groundwater levels and likely prohibited per the 



contamination standards outlined by the Minnesota Pollution Control Agency in the Minnesota Stormwater Manual. In 
addition, soil borings provided by the City show C and D soils which indicate low hydrologic function, further preventing 
infiltration based BMPs. Filtration practices and surface pond features are also infeasible as a result of the high 
groundwater table.  
 
Given these constraints, the site will be providing stormwater treatment through the installation of Rain Guardian 
Turrets. These BMPs will be installed where the site’s curb and gutter outlets to the wetland and provide sediment 
collection. As outlined in the Wetland Protection section, one of the turrets will have approximately 40’ of buffer before 
flow reaches the wetland. The installation of these BMPs can be achieved with minimal excavation as to not disturb the 
groundwater table.  
 
Providing surface treatment to the site’s stormwater via the Rain Guardian Turrets was determined by the City of 
Wayzata to be the only feasible stormwater management technique. As a result, the City is seeking a variance from strict 
compliance with the stormwater management criteria for rate, volume, and phosphorous.  
 
According to the City of Wayzata’s engineering report;   

• The Project cannot effectively provide for rate control and will result in approximately a 1 cfs increase in rate for 
the 1, 10, and 100 year storm conditions. As the site ultimately drains to Lake Minnetonka, this increase is not 
anticipated to have a measureable effect on the lake’s hydrology due to the small size of the site relative to Lake 
Minnetonka. It is also anticipated that this rate increase will not have any local floodplain impacts.  

• The Project cannot provide for the abstraction of either the first 1-inch due to the fact that no form of volume 
control (filtration, infiltration, or surface pond) is considered feasible for the site.  

• The Project cannot provide for full phosphorous removal as volume abstraction is not being provided. The Rain 
Garden Turrets will result in a 44% reduction in total phosphorous leaving the site. The 44% reduction is based 
on published research data for the selected BMP. This is less than the calculated 90% reduction that would be 
achieved through one inch of abstraction.  

 
The full rate, volume, and phosphorous tables can be seen in Attachment 2.  
 
Additional information that pertains to the proposed stormwater variance that Staff feel is pertinent includes the 
information regarding the private developments and alternative site configurations explored by the City.  
 
The three private developments associated with the condominiums and office building each will be less than an acre in 
size and slightly decrease existing hardcover.  For this reason, the City ordinance requires for each only the 
implementation of a Best Management Practice with no specific treatment standard.  The developments will install 
sumped manholes.  
 
At the request of MCWD, the City of Wayzata provided two alternative configurations for the design of this site that 
were ultimately considered infeasible during the City’s process. One alternative design include flipping the parking lot 
and buildings, which would have potentially allowed for the construction of an underground filtration basin near Lake 
Street East. This design was considered infeasible as the same constraints of high groundwater and likely contamination 
are present across the entirety of the site and also because Wayzata Zoning Codes require that parking be provided 
behind buildings to improve pedestrian accessibility.  
 
A second alternative design included pitching the parking lot to drain to an area toward the south, where lower 
groundwater elevations may have allowed for the construction of a stormwater BMP. Staff and District Engineer believe 
that the likelihood of petroleum contamination would be an applicable constraint for this site configuration as well.  
 
District Engineers have reviewed the stormwater plan and justification for the proposed variance. District engineers 
have reviewed the submitted soil borings and concur that the site constraints outlined by the City are valid constraints 
and that due to the high groundwater and the proposed layout of the site, it is not feasible to meet the volume, rate, 
and phosphorus control requirements of the City ordinance. Any below ground infiltration or filtration BMP would not 
have the required separation from groundwater needed to function. Any mechanical treatment device (MTD) or system 
would also not be feasible to construct in the groundwater.   



 
In regards to phosphorous reduction, District Engineers concluded that the submitted 44% reduction is likely not realistic 
or achievable. The proposed curb and gutter, along with the two Rain Guardian Turrets, will provide a minimum level of 
nutrient removal (0-5%). Without constructing a stormwater treatment basin within the wetland or raising the proposed 
grade of the parking lot, however, the District engineer does not believe there are any feasible alternatives to meeting 
City rate, volume, and phosphorus control requirements. 
 
Staff review of the proposed stormwater plan supports the findings of the District Engineer.  
 
Conclusion 
 
The City of Wayzata is proposing to construct a public parking lot on as a component of a public-private partnership to 
renovate the parcels at 235 - 239 Lake Street East.  
 
The site is adjacent to a currently degraded, Manage 3 wetland which extends onto the 235-239 Lake Street East parcels. 
The proposed parking lot will result in 0.23 acres of wetland impact and an increase in impervious surface, resulting in 
the need for review under the City of Wayzata’s Stormwater Management and Wetland Protection ordinances.  
 
The City is evaluating a variance from both the Stormwater Management and Wetland Protection ordinances based on 
site constraints that limit the ability to provide the full buffer width and full rate, volume, and phosphorous control. 
These site constraints include high groundwater and likely petroleum contamination, limiting the ability to utilize 
infiltration or filtration BMPs that can provide rate and volume control. The proposed buffer width shortfall is a result of 
the parking lot configuration.  
 
The Project will result in the restoration of the currently degraded wetland through the removal of invasive species and 
the establishment of native wetland buffers where buffers currently do not exist. The City’s proposed stormwater 
management plan to incorporate curb and gutter to direct flow toward Rain Guardian Turrets will provide phosphorous 
reduction prior to site runoff entering the wetland. Staff and the District Engineer concur that the site constraints are 
valid and alternative BMPs that would provide rate and volume control would not be viable on the site without 
considerable modification to the overall configuration. District Engineers concluded that the 44% phosphorous reduction 
submitted by the City is likely not viable.   
 
Staff concludes that the proposed Project will provide restoration of a degraded wetland system and that there is a basis 
for a City finding that achieving a greater stormwater treatment outcome would not be feasible. Because this decision 
involves the judgment of the Board, however, staff does not offer a recommendation as to the ultimate Board decision. 
 
Supporting documents (list attachments): 

1. 2009 Memorandum of Understanding (MOU) Between Wayzata and MCWD  
2. City of Wayzata Request for Concurrence  
3. Proposed Wetland Impacts and BMP Cross Section 
4. Wetland Restoration and Maintenance Plan 
5. Wetland Conservation Act NOD 

 
 
 
 
 
 



 

 
 

RESOLUTION 
 
Resolution number:  20-074  
 
Title:  Approval of City of Wayzata Granting Variances from Two City Ordinances for the Construction of a Parking 

Structure at Barry Avenue and Lake Street East 
 

WHEREAS, the Board of Managers ("Board") has reviewed the information submitted by the City of Wayzata as to a 
proposed parking facility it wishes to construct at Barry Avenue and Lake Street East, how it intends to 
limit wetland and stormwater management impacts, and why site conditions make it infeasible to meet 
the standards of City wetland vegetated buffer and stormwater management ordinances; 

 
WHEREAS, District staff and the District engineer have reviewed the variances the City intends to consider, and 

conclude both that additional wetland vegetated buffer and additional stormwater treatment are 
infeasible, and that the water resource impact of not meeting the City ordinances is small; and 

 
WHEREAS, the Board adopts the technical conclusions of the District staff and engineer;   
 
NOW, THEREFORE, BE IT RESOLVED that the Minnehaha Creek Watershed District Board of Managers approves the City 
of Wayzata’s grant of variances from its Wetland Protection and Stormwater Management ordinances on the terms 
proposed.  
 
 
 
 
 
 
Resolution Number 20- 074 was moved by Manager _____________, seconded by Manager ____________.  Motion to 
adopt the resolution ___ ayes, ___ nays, ___abstentions.  Date:  
 
 
_______________________________________________________ Date: ___________________________ 
Secretary 
 



MEMORANDUM of UNDERSTANDING

Local Water Planning and Regulation

Minnehaha Creek Watershed District and the City of Wayzata

This Memorandum of Understanding ( MOU) is made by and between the
Minnehaha Creek Watershed District, a watershed district with purposes and powers as

set forth at Minnesota Statutes Chapters 103B and 103D ( MCWD), and the City of

Wayzata, a body corporate and politic and a home charter city in the State of

Minnesota. 

Recitals and Statement of Purpose

WHEREAS in 2007 the MCWD revised its watershed management plan ( WMP) 

under Minnesota Statutes § 103B. 231, which details the existing physical environment, 
land use and development in the watershed and establishes a plan to regulate water

resource use and management to protect water resources, improve water quality, 

prevent flooding and otherwise achieve the goals of Minnesota Statutes Chapters 103B
and 103D; 

WHEREAS the WMP incorporates the Rules adopted by the MCWD to protect

water resources, improve water quality, prevent flooding and otherwise achieve the
goals of Minnesota Statutes Chapters 103B and 1031); 

WHEREAS Wayzata has developed a local water management plan under

Minnesota Statutes § 1036. 235 that describes the existing and proposed physical
environment and land use within Wayzata and sets forth a regional subwatershed

based capital improvement implementation plan for bringing local water management
into conformance with the WMP; 

WHEREAS on June 18, 2009, the MCWD Board of Managers approved Wayzata' s

local water management plan by adoption of Resolution 09 -060, attached and
incorporated herein and that requires, as a precondition of approval, that Wayzata and

the MCWD enter into this MOU to memorialize their respective roles as to water

resource protection and management within city boundaries; 

WHEREAS Wayzata currently exercises sole regulatory authority within city

boundaries with respect to matters now subject to regulation under MCWD Rules B



erosion control), D ( wetland protection), and N ( stormwater management) and wishes

to continue to exercise sole authority; 

WHEREAS MCWD approval of a local plan requires a finding that municipal
ordinances are at least as protective of water resources as the MCWD Rules; 

WHEREAS the finding by the MCWD Board of Managers that Wayzata' s municipal
ordinances meet this criterion rests on Wayzata' s commitment to adopt ordinances

that are materially equivalent to MCWD Rules B ( erosion control), D ( wetland

protection), and N ( stormwater management); 

NOW THEREFORE it is mutually agreed by and between the parties that they

enter into this MOU in order to document the understanding of the parties as to the
roles and responsibilities of each. 

1. 0 Responsibilities of Wayzata

1. 1 Wayzata retains and may exercise all municipal authority to issue permits for
and regulate activities within its boundaries that affect water resources. 

1. 2 Within 180 days of June 18, 2009, Wayzata will adopt an ordinance or

ordinances meeting the terms of this MOU, with the written determination of MCWD

staff that the ordinance( s) is or are materially equivalent to MCWD Rule B, D, or N. If

this requirement is not met, the MCWD will reassert its regulatory authority under

Rules B, D, and N for activities that have not received all required approvals under

Wayzata' s water resource ordinances as of that date. 

1. 3 In accordance with Minnesota Statutes § 10313. 211, subdivision 1( a)( 3)( ii), the

MCWD must approve the granting of any variance under a Wayzata ordinance for which

the MCWD has ceased to exercise regulatory authority. 

1. 4 Within 180 days of written MCWD notice that it has revised a rule for which

Wayzata exercises sole authority pursuant to paragraph 1. 2, Wayzata must revise its

ordinance( s) to maintain material equivalence and obtain MCWD concurrence in the

revision. MCWD will provide the City of Wayzata with Rule language as part of this

notification. Alternatively, Wayzata may ask the MCWD to reassert its own regulatory

authority as to that rule. 
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1. 5 Wayzata will designate a staff member as the official point of contact for

regulatory matters under this MOU. Wayzata will: 

a. Maintain a log of permits issued or considered under its water resource

ordinance( s), and include in the log the permit site location, the date the
application was received and / or issued, and a brief description of the project. This

log will be forwarded to the District annually and made available upon request. 

b. Notify the MCWD of work by Wayzata subject to the ordinances governed by this

MOU prior to initiation of work. 

c. Include the MCWD as a recipient of any public notices as provided in the

ordinances governed by this MOU for MCWD staff to review and forward
comments on the project. 

c. Provide available project plans and specifications to the MCWD on request. 

Wayzata and the MCWD will meet by March 1 st annually to review Wayzata' s regulatory

activity under this MOU. 

1. 6 Annually, by the date specified for Wayzata' s submittal of its annual report
under its NPDES municipal stormwater permit, Wayzata will submit to the MCWD a

concise but specific report describing: 

a. Progress on the local water management plan implementation program. 

b. Progress on meeting phosphorus load reduction requirements of the WMP. 

c. Any adjustments to the implementation and / or capital improvement program

in the local water management plan. 

d. The permit log described in paragraph 1. 5, above. 

e. A listing, with further specific available information as the MCWD may

request, of grading and structural alterations approved or occurring within city

boundaries since the last annual report ( both private and public alterations) that

could measurably affect hydraulic and hydrologic model outcomes. 
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Wayzata may incorporate its annual report into its NPDES MS4 annual report, provided

it addresses the above, items with specificity. _ 

2. 0 Responsibilities of the MCWD

2. 1 The MCWD will continue to apply and enforce its Rules, as they may be amended

from time to time, to activity within Wayzata, except as provided under paragraph 1. 2, 
above. Specifically, but not exclusively, the MCWD will continue to apply its rules: ( a) 

other than those regarding- erosion control, floodplain alteration, and stormwater

management; and ( b) to actions by parties to whom Wayzata' s ordinances do not

apply. The MCWD will, continue to perform NPDES compliance monitoring pursuant to

its joint powers agreement with the Minnesota Pollution Control Agency and may

perform similar regulatory activities by agreement with other public bodies. 

2. 2 Wayzata and the MCWD will meet at least annually to review Wayzata' s

regulatory activity under this MOU. 

2. 3 The MCWD retains all authority that it may possess under Minnesota Statutes

Chapters 103B and 103D and any other provision of law, except as explicitly

withdrawn under this MOU, including but not- limited to authority set forth at
Minnesota Statutes § § 1- 036. 21 1, subdivision 1( a); 103D. 335 and 103D. 341. The

MCWD may use. its authority under Minnesota Statutes § 103D. 335, subdivision 14, .to

inspect work subject to Wayzata permits whether or not the work is subject to an

MCWD permit. 

3. 0 General

3. 1 If the MCWD has reason to believe that Wayzata is not adequately implementing

its regulatory program as approved, it may engage Wayzata in a review of its concerns. 

If the MCWD Board of Managers, after engagement with Wayzata and a public hearing, 

find's that Wayzata is not adequately implementing its regulatory program, it may by

resolution reassert MCWD regulatory authority as to all actions that have not yet
received all required approvals under Wayzata water resource ordinances. The Board

may consider whether: (a) ordinances have been adopted and conform to standards

approved by the MCWD; ( b) ordinances have been applied as written and MCWD

approval of variances has been sought per § 103B. 21 1; ( c) technical expertise and

program resources as described in the local plan have been maintained; and ( d) 

compliance has been reasonably monitored and enforced. 
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3. 2 The MOU is effective on the date that it has been executed by both- parties, will

remain in effect for five years, and will be extended automatically for five -year terms

unless terminated by agreement of the parties. Notwithstanding, Wayzata will continue

to be subject to applicable statutes and rules requiring that it revise its local water

management plan, in response to MCWD revisions of the WMP. 

3. 3 This MOU may be amended only by a writing signed by both parties: 

IN WITNESS WHEREOF, the parties hereto have executed this Memorandum of

Understanding. 

CITY OF Wayzata MINNEHAHA CREEK WATERSHED DISTRICT

By------------------------- - - - - -- By ----------------------------------- 

Mayor President,. Board of Managers . 

Date: . Date: 

By

City Manager

Date: 

APPROVED AS TO FORM AND

EXECUTION

By- - - - - -- 

Its Attorney



City Council 
Mayor Ken Willcox 

Jeff Buchanan 
Dan Koch 

Johanna McCarthy 
Alex Plechash 

 
City Manager 

Jeffrey Dahl 

 
 

600 Rice Street East Wayzata, MN 55391-1734   952-404-5300   city@wayzata.org    www.wayzata.org 

 
 

August 19, 2020 
 
 
Heidi Quinn 
Minnehaha Creek Watershed District 
15320 Minnetonka Blvd 
Minnetonka, MN  55345 
 
Dear Ms. Quinn,   
 
The City of Wayzata has been collaborating on a project with three (3) local developers for the last five years to 
create development sites and public parking.  The project entails the redevelopment of three (3) blighted parcels on 
the northwest corner of the intersection of Lake St. and Barry Ave in Wayzata, MN.  The sites are proposed to be 
developed into an office building, and two separate condominium buildings.  The existing and proposed site plans 
are provided as Attachment B.  As part of the project, the northern portion of each of the development sites has 
been donated to the City to construct a shared parking facility which will consist of the construction of a new, paved, 
surface parking lot, with the option of constructing a single deck above, in the future. 
 
The purpose of this project is to provide parking to meet the demands of these parcels and provide additional public 
parking in this area.  Public parking near the property is currently limited.  Except for a public parking lot with 50 
stalls across the street, most of the public parking is over three (3) blocks away from the area thus limiting its use for 
this portion of downtown Wayzata (see Figure 6 – permit application Attachment A).  Street parking is available but 
does not have the capacity to provide adequate parking during peak demand.  
 
This parking lot project is a combined public/private partnership to create 154‐215 parking stalls to service the 
buildings at 235, 275, 253 Lake Street East and the Boat Works, LLC property across the street, as well as provide 
public parking for this area of the City.   
 
The three parcels are donating 2.18 acres of property to the City. The existing impervious surface consists of a paved 
and gravel parking areas and amounts to 0.70 acres. The proposed parking lot will result in a finished impervious 
area of 1.28 acres.  The remaining 0.9 acres will remain in City ownership and be upland buffer and wetland.  The 
site, however, is constrained by a high groundwater table and documented likelihood of petroleum contamination. 
 
The project must meet the standards of City Code section 408 which references the City’s current Surface Water 
Management Plan.  Additionally, the City administers the Wetland Protection and Stormwater Management Rules 
for the Minnehaha Creek Watershed District (MCWD) via a Memo of Understanding (MOU), approved in 2007. 
 
Upon evaluation of the site, the project requires the use of a variance from the City’s buffer standards for wetlands 
and from the stormwater management standards.    As required by the MOU, the City is requesting that the MCWD 
concur with the City using a variance for this project.  The background on the project and variance request is below.  
 



 
Wetland Protection 
The City of Wayzata administers the Wetland Conservation Act (WCA) and Wetland Protection Rules.  The proposed 
project has 0.23 acres of impact to jurisdictional wetland that has been replaced at a 2:1 ratio through the use of a 
city‐owned wetland bank called the Luce Line Wetland Bank, which the City constructed in 2011.  The WCA permit 
application was approved by the City of Wayzata on December 18, 2018.  The WCA Notice of Decision, Permit 
Application, and Technical Evaluation Panel Finding of Fact can be found as Attachment A to this letter.  
 
Per the City approved current Surface Water Management Plan, the wetland on‐site is classified as a Manage 3 
basin. A Manage 3 basin requires a 16.5‐foot buffer as an average and minimum width.  Because the project already 
proposes to fill wetland, areas adjacent to the parking lot have buffers as narrow as one foot (1’) in width.  Overall, 
the proposed buffer width ranges between one foot (1’) and 46 feet in width, with an average width of seven feet 
(7’) and, thus, does not meet the minimum and average requirement of 16.5 feet (Attachment C – Figure 3).  The 
City is seeking a variance from the buffer width.   Rationale for the variance has been found through the following 
mitigative measures being provided as a result of the loss of the required buffer width:   
 

 The mitigation site includes wetland and buffer replacement at a 2:1 ratio, so no net loss of wetland or buffer 

will result from this project (Attachment A– Permit Application).  The wetland at the mitigation site was 

previously filled, partially drained, and both the upland and wetland were dominated by the invasive species 

reed canary grass, buckthorn, ragweed, and thistle.  As part of the mitigation plan the fill was removed and 

vegetation enhanced by removing the reed canary grass and replacing it with native vegetation (Attachment A 

– Permit Application). 

 As previously mentioned, the existing site of the proposed parking facility consists of paved and gravel areas 

that allow runoff to flow, untreated, to the adjacent wetland.  The treatment/filtering benefits of the buffer will 

be replaced on‐site with the addition of curb that will allow flows to be routed to a treatment turret and then 

across a buffer area that is approximately 40 feet in width.  

 The biological diversity of both the wetland and upland buffer on‐site will be improved through a restoration 

plan.  The remaining wetland and adjacent upland on‐site is being donated to the City as part of this project.  

The remaining wetland is predominately a scrub shrub basin with pockets of semi‐permanently flooded 

emergent deep marsh present in the remnant ditches and natural low spots through‐out the basin.  The shrub 

layer is dominated by common buckthorn, an invasive species, in the wetland and upland.  The buckthorn high 

density shades out most other vegetation.  A restoration plan has been developed to restore 0.80 acres of the 

wetland and upland buffer on‐site.  This project will result in an overall improvement to the biological diversity 

of the wetland and upland (Attachment C – Wetland Restoration Plan).    

Stormwater Management 
The City of Wayzata administers the MCWD Stormwater Management Rules. This site is subject to rate control, 
volume control, and phosphorus control requirements for the entire site’s impervious surface. The rate control rule 
requires no increase in peak runoff rate from the site in proposed conditions when compared to existing conditions. 
The volume control rule requires abstraction of 1‐inch over the site impervious surface area. The phosphorus rule 
requires that, if the volume control rule cannot be achieved, that measures be taken to achieve phosphorus reduced 
equivalent to that which would be achieved through the abstraction of 1‐inch over the site impervious surface area. 
 
The stormwater management strategy for the site is limited due to multiple constraints. Soils borings indicate that 
groundwater is 1‐5 ft below grade, with the high likelihood of petroleum contamination in the area. These two 



factors prohibit the use of infiltration. The high groundwater also limits the ability to construct biofiltration/filtration 
features or surface ponds. Several options were considered for treatment including filtration, permeable pavers, and 
tree trenches. These were deemed as not feasible due to the depth of groundwater and potential for contamination. 
Due to these limitations, strict compliance of stormwater management rules is not feasible.  
 
Currently, most of the existing parking area sheet flows into the wetland without any treatment, due to 
the lack of a curb to direct the water to a treatment area. To meet the intent of the stormwater rules, which is to 
protect downstream waterbodies, namely Lake Minnetonka, mitigation measures will be implemented to protect 
the downstream waterbodies.  
 

 The project will add a curb to the parking area and direct the flow to turrets which will capture sediments prior 
to discharge into the wetland. These surface treatments, with little to no excavation, were determined to be the 
only feasible stormwater treatment strategy. Considering the parking lot layout, grading, and curb and gutter 
low‐points, Rain Guardian Turrets were selected to provide treatment. Two turrets will be placed where the 
curb and gutter outlets to the wetland area. The purpose of the turrets will be to collect sediments prior to 
flowing into the wetland. As stated above, one of the turrets will have approximately 40 feet of buffer before 
flow reaches the wetland. The City will inspect** the turrets on a regular basis and will clean them, as needed. 

 Street sweeping** of the parking lot to enhance the water quality benefits of the of the downstream 
waterbodies. 
 
** Because the parking facility will be owned and managed by the City, the frequency of maintenance can be 
increased or decreased depending on storm frequency, etc. 

 
Site Stormwater Analysis 
Stormwater analysis determined that the proposed stormwater management strategy does not meet the City’s rate 
control, volume control, or phosphorus control requirements. 
 

 Rate control – The rate control requirement is not met, as rates are approximately 1 cfs higher in proposed 
conditions for each storm analyzed. The site drains to the wetland, then south into a ditch and eventually to Lake 
Minnetonka. Due to the small size of the site relative to the lake, this increase is not anticipated to have a 
measurable effect on the lake’s hydrology. 
 

Table 1 – Rate Control Summary (cfs) 

Site Condition 1-yr 10-yr 100-yr 
Existing  3.7 8.4 13.5 
Proposed 4.7 9.6 14.7 

 

 Volume control – Due to the high groundwater and potential contamination, the volume control requirement 
cannot be met, even with biofiltration or filtration practices. The site is also not conducive to meeting the alternative 
volume control measure of abstraction of 0.5 inches over the site’s impervious area. 
 

 Phosphorus control – If abstraction requirement cannot be met, then phosphorus control must be met. The 
requirement is to meet phosphorus reduction equivalent to that if abstraction were fully met on site. It was 
determined that a 90% TP reduction would be achieved if the abstraction requirement were feasible. The proposed 
strategy achieves approximately 44% TP reduction. This is based on published research data for the Rain Guardian 
Turrets.  



Research was completed to determine if there are other proprietary products on the market that would meet the 
90% TP removal and be feasible to install. The results indicated that there are no other low‐profile products that will 
meet the site constraints and meet the 90% removal efficiency.  
 
Consideration was also given to modifying the proposed layout to achieve the 1‐inch volume abstraction. Reduction 
of the proposed layout would limit the much‐needed public parking in the area that is only achieved through the 
current public private partnership.  Additionally, based on site constraints, it does not appear feasible to modify the 
project to achieve the required abstraction.  
 
The City of Wayzata is, and always has been, dedicated to protecting water resources. The City has also worked hard 
to implement public‐private partnerships, whenever possible.  The proposed mitigation techniques provide natural 
resource protection via vegetative restoration and enhancement, minimized wetland degradation, and stormwater 
management that will be owned, managed, and maintained by City staff.   
 
This project is the result of such a public‐private partnership and, despite the challenging site constraints, the City of 
Wayzata feels the mitigation techniques proposed for both wetland and stormwater impacts justify the approval of 
a variance from their respective rules and will, ultimately, allow for a functionally‐improved wetland.   
 
Please feel free to contact me regarding this letter or any of the attachments. 
 
We look forward to receiving MCWD concurrence in the very near future.  Thank you. 
 
Sincerely, 
 
 
Michael H. Kelly, Jr. 
Director of Public Works/City Engineer 
City of Wayzata 
 
 
c. Jeff Dahl, City Manager 
    Ken Willcox, Mayor 
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Heidi,
See responses below, in RED.
 

 
Michael H. Kelly, Jr., P.E.
City Engineer/Director of Public Works
mike@wayzata.org | 952-404-5316
299 Wayzata Blvd W | Wayzata, MN 55391
www.wayzata.org

  

 
 

From: Heidi Quinn <hquinn@minnehahacreek.org> 
Sent: Thursday, September 3, 2020 5:09 PM
To: Mike Kelly <mike@wayzata.org>
Cc: john.smyth@stantec.com; Anderson, Ken (Ken.Anderson@stantec.com)
<Ken.Anderson@stantec.com>; Jeffrey Dahl <jdahl@wayzata.org>; Ken Willcox
<kenwillcox@wayzata.org>; Thomas Dietrich <TDietrich@minnehahacreek.org>; Erik R. Megow
<emegow@wenck.com>
Subject: RE: Wayzata request for Concurrence
 
Good Afternoon Mike,
 
Tom let me know that you spoke today to discuss the procedural process for the City’s request that
the MCWD Board of Managers consider a variance to the City’s Wetland Protection and Stormwater
Management Ordinances.  While there is no MCWD permit or Variance, below are suggested items
for the City to consider addressing to strengthen the request for the stormwater management
shortfall.
 

The narrative states that there is groundwater 1-5’ below the surface and potential petroleum
contamination;

Has a Soil boring report or Phase II report been completed?
Yes, soil boring reports have been prepared several times over the last 30 years.  The most
recent report is attached.  Groundwater, soil conditions (fill over peat), and likely petroleum
contamination are all noted in the report.
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A. Introduction  
 


A.1. Project Description 


 


This Geotechnical Evaluation Report addresses the proposed design and construction of the proposed 


parking lot, to be located in the northwest quadrant of Barry Avenue and Lake Street East in Wayzata, 


Minnesota. The project will include the construction of a bituminous parking lot with a one-level above 


grade parking ramp to be constructed in the future. 


 
The figure below shows the approximate location of the proposed parking lot. 


 


Figure 1. Site Location 


 
Figure provided by Google Earth. Approximate parking lot boundary outlined in red. 
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A.2. Site Conditions and History 


 


Currently, the southern half of the parcel in the northwest quadrant of Barry Avenue and Lake Street is 


under construction as the Ventana Condos. Pre-existing single-level commercial structures were 


demolished with construction on the new Ventana Condos commencing in the spring of 2019. The 


northern portion of the parking lot and the northern site boundary contain wetlands and a pond. Based 


on historical photographs and previous explorations at the site, part of the wetland appears to have been 


filled over time. 


 


Current grades at our exploration locations ranged from 932.1 at CPT-1 to 933.1 at CPT-2, CPT-3, and  


ST-3. Generally, the site is relatively flat with a slight downward slope from north to south. 


 


As shown in Photograph 1 below, the pond north of the site did not yet exist as of 1967. 


  


Photograph 1. Aerial Photograph of the Site in 1967 


 
Photograph provided by Minnesota Historical Aerial Photographs Online (MHAPO). Approximate site boundary in red. 
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By 1971, construction north of the site resulted in the excavation of the wetland, creating the pond as 


shown in Photograph 2 below. Additional fill appears to have been placed north of the commercial 


structures on Lake Street East, extending the rear parking/storage areas further into the wetlands. 


 


Photograph 2. Aerial Photograph of the Site in 1971 


 
Photograph provided by Minnesota Historical Aerial Photographs Online (MHAPO). Approximate site boundary in red. 


 
 


A.3. Purpose 


 


The purpose of our geotechnical evaluation is to characterize subsurface geologic conditions at selected 


exploration locations and evaluate their impact on the design and construction of the proposed parking 


lot, and to provide preliminary soil information for the future parking ramp.  


 


  







City of Wayzata 
Project B1901826.00 
September 1, 2020 
Page 4 


 


 


A.4. Background Information and Reference Documents 


 


We reviewed the following information: 


 


 Plate 3 Surficial Geology, from the Geologic Atlas of Hennepin County prepared by the 


Minnesota Geological Survey and dated 2014. 


 


 Preliminary site plan prepared by Stantec Consulting Services, Inc. 


 
 Previous draft geotechnical report (Project No. B1901826) prepared by Braun Intertec and 


dated July 10, 2019. 


 
 Previous geotechnical report (Project No. 14.60636.100) prepared by Northern Technologies, 


Inc. and dated July 7, 2014. 


 


 Previous geotechnical report (Project No. 18.MSP06871.000) prepared by Northern 


Technologies, Inc. and dated October 26, 2018. 


 
 Previous geotechnical report (Project No. 11371) prepared by GME Consultants, Inc. and 


dated August 2, 2005. 


 
 Previous soil boring logs prepared by Construction Engineering Laboratory, Inc. and dated 


June 2002. 


 
 Historical photographs available via the Minnesota Historical Aerial Photographs Online 


website provided by the University of Minnesota (https://apps.lib.umn.edu/mhapo/) 


 


We have described our understanding of the proposed construction and site to the extent others 


reported it to us. Depending on the extent of available information, we may have made assumptions 


based on our experience with similar projects. If we have not correctly recorded or interpreted the 


project details, the project team should notify us. New or changed information could require additional 


evaluation, analyses and/or recommendations. 


 


 


 


 



https://apps.lib.umn.edu/mhapo/
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A.5. Scope of Services 


 


We performed our scope of services for the project in accordance with our Change Order Proposal 2 for 


project B1901826 to Stantec Consulting Services, Inc. (Stantec), dated September 18, 2019. The following 


list describes the geotechnical tasks completed in accordance with our authorized scope of services.  


 


 Reviewing the background information and reference documents previously cited.  


 


 Staking and clearing the exploration location of underground utilities. In consultation with 


Stantec, we selected and staked the new exploration locations. We acquired the surface 


elevations and locations with GPS technology using the State of Minnesota’s permanent GPS 


base station network. The Soil Boring Location Sketch included in the Appendix shows the 


approximate locations of the borings.  


 


 Performing five standard penetration test (SPT) borings, denoted as ST-3 to ST-7, to nominal 


depths of 90 feet below grade. Boring ST-5 was terminated at 20 feet after encountering 


apparent contamination in the auger cuttings at the surface. Due to standing water and soft 


ground conditions, Boring ST-6 was relocated east of the originally proposed location to near 


Boring ST-7. Due to the proximity of the relocated boring, we deleted Boring ST-7 from our 


scope. 


 
 Performing laboratory testing on select samples to aid in soil classification and engineering 


analysis.  


 
 Perform engineering analysis including settlement analysis of the parking lot site and 


potential mitigation options. 


 


 Preparing this report containing a boring location sketch, logs of soil borings, a summary of 


the soils encountered, results of laboratory tests, and recommendations for pavement 


subgrade preparation and the design of utilities and pavements. 


 


Our scope of services did not include environmental services or testing, and we did not train the 


personnel performing this evaluation to provide environmental services or testing. We can provide these 


services or testing at your request. 
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B. Results 
 


B.1. Geologic Overview 


 
According to the Hennepin County Geologic Atlas, the project area was generally underlain by former 


lake basins or other areas of non-flowing water. These lacustrine, often organic deposits are denoted by 


map unit “Ql” in Figure 2 below. The stippled pattern of the unit indicates areas that were generally 


drained, excavated, and filled with other material. Surrounding the former lake basins, the map indicates 


the presence of sandy glacial outwash associated with the last glacial period, denoted by map unit “Qts” 


in Figure 2 below. Of note, the purple area located on the north portion of the project area denoted by 


map unit “Qp” is described as partially decomposed, fine- to coarse-grained plant matter (Peat) in post-


glacial land surface depressions, and is commonly underlain by organic-rich lake-deposited fine-grained 


sand, silt and clay.  


 


Figure 2. Project Area Surficial Geology 


 
Map extracted from the Hennepin County Geologic Atlas. 


 
  


Qp 
Project Site 
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We based the geologic origins used in this report on the soil types, laboratory testing, and available 


common knowledge of the geological history of the site. Because of the complex depositional history, 


geologic origins can be difficult to ascertain. We did not perform a detailed investigation of the geologic 


history for the site.  


 


B.2. Previous Geotechnical Information 


 
Construction Engineering Laboratory, Inc. (CEL), GME Consultants, Inc. (GME), and Northern 


Technologies, Inc. (NTI) performed soil borings on and adjacent to this site between 2000 and 2018. The 


following sections discuss the borings as noted in Table 1 below.  


 


Table 1. Previous Soil Borings 


Company Year Drilled Boring Numbers 


GME 2000 B-1, B-2, B-3, B-4 


CEL 2001 BH1, BH2, BH3, BH6 


GME 2005 B-8, B-9, B-10, B-11, B-12 


NTI 2014 SB-2, SB-3, SB-4 


NTI 2018 SB-1/SB-2A, SB-2, SB-3, SB-6/SB-1A 


 
 
The borings noted above are in the area of the proposed parking lot. Since GME, CEL, and NTI performed 


these soil borings, the near surface conditions have changed on the site due to the start of construction 


on the Ventana Condos project. The area of the proposed parking lot was being used as a lay-down area 


and parking for construction work performed for the Ventana Condos project.  


 


Fill was encountered at the surface of the previous borings, ranging from depths of 1 to 29 feet below 


existing grade. The fill soils were classified as lean clay, clayey sand, and silty sand. GME noted varying 


amounts of gravel, organics, wood and broken concrete debris within the fill; they noted a petroleum 


odor in the fill at Borings B-8 and B-11. NTI noted odors within 2014 Borings SB-2 and SB-3, and 2018 


Borings SB-2, SB-3, SB-5 and SB-6/SB-1A. 
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Below the fill, organic swamp deposits were encountered to depths ranging from 4 to 44 feet below 


existing grades. The swamp deposits were classified as peat or organic silt. N-values of the swamp 


deposits ranged from weight of rod to 6 blows per foot, indicating they were weak and compressible. 


 


Below the organic soils, the previous borings encountered interbedded layers of glacial deposits, mainly 


lean clay, clayey sand, silty sand, and poorly graded sand with gravel. The consistency/relative density of 


the glacial deposits varied, with soft/loose conditions typically encountered to depths ranging from 10 to 


50 feet. Below those depths, the relative density/consistency of the glacial soils generally increased. 


 


The previous explorations encountered groundwater at depths ranging from 1 to 29 feet below grade. In 


October 2018, NTI installed a temporary piezometer at the site to monitor groundwater levels. Readings 


indicated groundwater at a depth of 3.6 to 4.2 feet below grade (about elevation 927 1/2 to 928 1/2 feet) 


over a period of 72 hours. In general, NTI encountered groundwater at similar elevations to that of Lake 


Minnetonka. 


 


B.3. Braun Intertec Boring Results  


 


Table 2 provides a summary of the recent Braun Intertec soil boring results, in the general order we 


encountered the strata. Please refer to the Log of Boring sheets in the Appendix for additional details. 


The Descriptive Terminology sheet in the Appendix includes definitions of abbreviations used in Table 2. 


 


Table 2. Subsurface Profile Summary 


Strata 


Soil Type - 
ASTM 


Classification 
Range of Penetration 


Resistances  Commentary and Details 


Topsoil fill SM --- 
 Dark brown to black. 
 Thickness at each boring was about 1 foot. 
 Moisture condition generally moist. 


Fill SM, SC, CL 3 to 22 BPF 


 General penetration resistance of 3 to 10 BPF. 
 Predominantly consists of silty sand. 
 Moisture condition generally moist above the water 


table and wet below. 
 Ranges in depth from 4 feet (ST-4) to 18 feet (ST-2). 
 Highly variable, soils intermixed. 
 Occasional lenses and layers of slightly organic to 


organic soils observed within the fill. 
 Possible construction debris noted within the fill 


near Boring ST-4. 
 Petroleum odors were detected within the fill of 


Borings ST-5 and ST-6. 



mike

Highlight
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Strata 


Soil Type - 
ASTM 


Classification 
Range of Penetration 


Resistances  Commentary and Details 


Swamp 
deposits 


PT, OL, OH 
Weight of Hammer 


to 10 BPF 


 Fibrous peat, with shells common below a depth of 
30 feet. 


 Variable thicknesses below the fill. 
 Extended to depths ranging from 23 feet at Boring 


ST-4, to 44 feet at Boring ST-2. 


Glacial 
deposits 


SP, SP-SM, 
SM 


2 to 45 BPF 


 General penetration resistance of 4 to 12 BPF. 
 Intermixed layers of glacial outwash and till. 
 Variable amounts of gravel; possible cobbles and 


boulders.  
 Moisture condition generally wet. 


SC, CL, CH 6 to 35 BPF 


 General penetration resistance of 6 to 15 BPF. 
 Variable amounts of gravel; possible cobbles and 


boulders. 
 Moisture condition generally moist. 


*Abbreviations defined in the attached Descriptive Terminology sheet. 


 
 
For simplicity in this report, we define fill to mean existing, uncontrolled or undocumented fill. 


 


B.4. CPT Soundings 


 
Together with our soil borings, we performed CPT soundings under Project Number B1801826. The 


Appendix includes CPT Sounding Logs that present the tip resistance, sleeve resistance, pore pressure 


and correlations based on the aforementioned data that indicates a soil boring penetration resistance 


(N60) and soil behavior type (SBT). The SBT does not correlate to soil classification based on grain size 


distribution or plasticity, and the SBT is not a reliable indicator of existing fill material or extents. We 


performed CPT soundings to provide a relatively continuous profile of in-situ conditions that we use to 


estimate soil behavior properties for our engineering analyses. Refer to the attached Descriptive 


Terminology Cone Penetration Test in the Appendix for more information.  


 


The results of the soundings indicate a soil profile consistent with findings in adjacent soil borings.  


 


We inferred strata boundaries and the SBT from changes in tip resistance, sleeve friction and pore 


pressure, and while cone measurements are relatively continuous with depth, the boundaries are still 


only approximate, likely vary away from the sounding locations and may occur as gradual rather than 


abrupt transitions. 
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B.5. Groundwater 


 
Table 3 summarizes the depths where we observed groundwater; the attached Log of Boring sheets in 


the Appendix also include this information and additional details.  


 


Table 3. Groundwater Summary 


Location 
Surface 


Elevation 


Measured or Estimated 
Depth to Groundwater 


(ft) 


Corresponding 
Groundwater Elevation 


(ft) 


ST-1 932.7 5 927 1/2 


ST-2 933.0 1 932 


ST-3 933.1 4 929 


ST-4 932.6 2 930 1/2 


ST-5 932.5 4 928 1/2 


ST-6 932.3 12 920 1/2 


 
 
At the time of our observation, the groundwater surface elevation generally appeared to be between 


927 1/2 to 932 feet. The groundwater in this area is likely influenced by Lake Minnetonka to the south  


of the site. According to the Minnehaha Creek Watershed District, the water level of Lake Minnetonka  


on the days we drilled the borings (May 13 and 14, 2019; March 9 through 12, 2020) was measured at 


929.8 feet and 929.2 feet, respectively. We anticipate groundwater elevations in the project area will 


fluctuate seasonally, annually, and in relation to Lake Minnetonka. 


 


B.6. Laboratory Test Results 


 


B.6.a. Moisture Contents 


We performed moisture content (MC) tests (per ASTM D2216) on selected samples to aid in our 


classifications and estimations of the materials’ engineering properties. The moisture contents for the 


inorganic soils tested ranged from 11 to 59 percent. The Log of Boring Sheets attached in the Appendix 


present the results of the moisture content tests in the “MC” column. 
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B.6.b. Organic Contents 


We performed organic content (OC) tests (per ASTM D2974) on selected samples to determine the 


reusability of the material for structure support and pavement design. The organic contents of the 


materials tested ranged from 20 to 84 percent. The Log of Boring sheets in the Appendix show the results 


of the organic content tests in the “Tests or Remarks” column. 


 


B.6.c. Atterberg Limits  


We performed Atterberg limits tests (per ASTM D4318) on selected samples for classification, evaluation 


of the soil’s plasticity, and estimation of engineering parameters related to consolidation to aid in 


settlement calculations. The results of the Atterberg limits tests indicated the soils tested had liquid 


limits (LL) ranging from 20 to 238 percent, plastic limits (PL) ranging from 8 to 94 percent, and plasticity 


indices (PI) ranging from 10 to 40 percent, indicating the tested soils were clayey sand (SC), fat clay (CH), 


sandy lean clay (CL), or peat (Pt). The Log of Boring sheets list the results of Atterberg limits tests in the 


“Tests or Remarks” column.  


 


B.6.d. Percent Passing the #200 Sieve Tests 


We performed tests to evaluate the percent of particles passing the #200 sieve (P200) (per ASTM D1140) 


to estimate the engineering properties of the granular material. The results of these tests indicated the 


soils encountered had P200s ranging from 28 to 38 percent. The Log of Boring sheets list the results of 


P200 tests in the “Tests or Notes” column. 


 
B.6.e. Time-Rate Consolidation Tests 


We performed three time-rate consolidation test (per ASTM D2435) to determine the soil’s settlement 


characteristics for settlement calculations. Table 4 summarizes the results below. 


 


Table 4. Summary of Consolidation Test Results 


Boring / Depth Soil Type 


Preconsolidation 
Pressure 


(tsf) 


Compression 
Index 
(Cc) 


Recompression 
Index 


(Cr) 
Initial Void 


Ratio 


ST-4 
(9 1/2 to 11 1/2 feet) 


Peat (Pt) 0.3 4.84 0.34 9.228 


ST-5 
(18 to 20 feet) 


Peat (Pt) 0.9 2.98 0.14 3.844 


ST-6 
(14 1/2 to 16 1/2 feet) 


Peat (Pt) 0.7 2.92 0.22 5.214 
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The time-rate curves for the time-rate consolidation tests run on the samples provided the following 


coefficient of consolidation (cV) values at the indicated confining pressure: 


 


Table 5. Time-Rate Consolidation Test Results 


Boring / Depth Soil Type 
Confining Pressure 


(psf) 
Coefficient of Consolidation (CV) 


(ft2/day) 


ST-4 
(9 1/2 to 11 1/2 feet) 


Peat (Pt) 2,000 0.131 


ST-5 
(18 to 20 feet) 


Peat (Pt) 4,000 0.240 


ST-6 
(14 1/2 to 16 1/2 feet) 


Peat (Pt) 8,000 1.000 


 


 


The consolidation tests indicate that the native swamp deposits are unconsolidated and that the majority 


of the predicted settlements will occur as primary consolidation. Reports of each test are included in the 


Appendix.  


 


 


C. Recommendations 
 


C.1. Discussion/Limitations 


 


We understand the project consists of raising grade on the order of 2 feet above existing for the 


proposed parking lot. Development of the area in the last 50 years has resulted in the partial filling of the 


wetland throughout the project area. Placement of new fill to attain the proposed new parking lot grades 


will result in settlement due to consolidation of the buried swamp deposits. For the future parking ramp, 


the new structure would need to be supported by a deep foundation system, such as driven steel pile. 


 


Additional soil borings will be required to perform detailed analysis of the deep foundation system for 


the future parking ramp. 


 


The depths and thicknesses of the buried swamp deposits vary across the site based on recent and 


previous borings. There is risk of differential settlement across the parking lot, as the bottom of the 


buried swamp ranges anywhere from 9 to 49 feet below existing grades. The previously placed fill 
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thickness varies greatly as well, from about 4 to 30 feet depending on the location within the previously 


explored areas.  


 


C.1.a. Settlement 


We performed settlement analyses using the software program Settle3. The analyses indicated that the 


embankment could settle between 1 and 3 feet over the first year depending on the construction 


approach taken, excluding the use of lightweight fill or a structural slab. The total amount of settlement 


across the parking lot site will be dependent on the range of fill thicknesses and the presence of highly 


compressible swamp deposits.  


 


Estimates of the settlement magnitudes and time for consolidation are unpredictable by the highly 


variable consolidation and elastic parameters, variable thicknesses of fill, variable depths of the bottom 


of the swamp deposits, and uncertainty with regard to the degree of consolidation.  


 


Surface features, including pavements, surface and buried utilities, and sidewalks that are to be placed 


near the areas discussed above outside the limits of the parking lot should be designed and constructed 


to account for this settlement. 


 


C.1.b. Future Parking Ramp  


Based on the presence of compressible swamp deposits, we recommend the future parking ramp be 


supported on driven pile. Please see Section C.4 for foundation recommendations for the proposed 


ramp. 


 


If the exposed soils between piles supporting the grade beams or pile caps for the future ramp are soft or 


wet, the contractor could use methods to support the fresh concrete while it is in a plastic state. 


Methods to provide support include but are not limited to crushed rock or lean-mix concrete poured as a 


mud-slab.  


 


C.2. Parking Lot Construction Approach Options 


 


The options presented below are not exhaustive of the available construction procedures for the parking 


lot embankment; however, the presence of water within 5 feet of the parking lot surface may limit the 


extent of the excavation below existing site grades. For the purposes of this report, we are providing 


discussion on three possible options for consideration, understanding the parking ramp may not be 


constructed in the near-term. Excavation of the buried swamp deposits would require extensive shoring 
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and dewatering, and deep subcuts on the order of up to 50 feet. In our opinion, this approach is not 


feasible. Recommendations for the alternative options are presented below.  


 
C.2.a. Option 1: Surcharge  


In lieu of performing subcuts or soil corrections, placement of a surcharge may be feasible to aid in 


limiting post-construction settlement. The surcharge should be placed to a minimum of 2 to 3 feet above 


the final pavement grade. We recommend the surcharge be in place for a minimum of 6 months and be 


monitored with settlement plates. Settlement plate monitoring will help determine when the surcharge 


load can be removed.  


 


The settlement with the surcharge option will be about 1 to 3 feet after 6 months. Post-construction 


settlement over the next 10 years is estimated to be up to 1/2 foot. Although secondary consolidation 


settlement will continue as long as the organic soil and peat compresses, the time rate of secondary 


consolidation settlement should be relatively small and is unlikely to influence short-term pavement 


performance.  


 


We understand placing a surcharge on the full extent of the parking lot may not be possible, due to 


budget constraints and scheduling. Settlements in the areas not surcharged may be on the order of  


1/4 to 1/2 foot, long-term.  


 


There is risk of differential settlement of the pavement associated with this approach. There may be 


noticeable movement between the northern and southern halves of the lot over time, with additional 


maintenance required over the life of the pavements to maintain the design grades. 


 


C.2.b. Option 2: Surcharge with Prefabricated Vertical Drains 


This approach would be similar to option 1, but would include the use of prefabricated vertical drains 


(PVD). Installation of the PVDs would shorten the minimum surcharge waiting period from 6 months to 


1 month to achieve a similar result. A sand blanket would be required at the bottom of the surcharge to 


allow for drainage of excess pore water pressure.  


 


This option may result in contaminated groundwater being brought to the surface by the PVDs. 


Collection and treatment of this water may be required prior to discharge. If this option is under 


consideration, we recommend the project environmental consultant review the applicability of using 


PVDs. There will likely be additional costs associated with collection and treatment above and beyond 


the costs for PVDs and the surcharge. Should construction debris be present in the fill, pre-drilling of PVD 


locations may be required at an additional cost. 
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C.2.c. Option 3: Parking Lot Construction with a Waiting Period 


This option may be the most cost-effective in the short term. The earthwork would be limited to raising 


grade through the area of the proposed parking lot, surfacing the lot with aggregate base, and then 


letting the lot remain unpaved and allowed to settle until completion of the  adjacent construction 


projects, approximately 6 months to a year after grading. Prior to placement of the bituminous 


pavement, additional aggregate base would be placed to compensate for settlement of the 


embankment. 


 


We evaluated the potential settlements for this option. With this approach, we estimated about 1/2 to  


1 foot of settlement may occur after the lot has been constructed but prior to pavement placement. 


Post-construction settlement is estimated to be about 1/2 foot over the next 10 years.  


 


As this approach requires limited earthwork beyond removing surface unsuitable soils and raising grade, 


the owner should be prepared for additional maintenance costs over the life of the pavement. Again as 


noted above, differential settlements across the site will vary. 


 


C.2.d. Option 4: Parking Lot Construction as a Structural Slab 


Constructing the parking lot as a structural slab would require additional deep foundation elements to 


support the lot. This option may contain the lowest risk, as settlements from the underlying swamp 


deposits would not affect the slab, and no additional maintenance beyond that typically required for 


structurally supported concrete slabs would be anticipated. For this option, we recommend the lot be 


constructed as Option 3 with the structural slab constructed prior to erection of the parking garage.  


 


C.3. Site Grading and Subgrade Preparation 


 


C.3.a. Removals 


In the event the lot is to be ground supported, we recommend removing unsuitable soils consisting of 


topsoil, vegetation, and aggregate base from the area of the parking lot embankments and its associated 


oversize areas. Based on the new and previous borings, subcuts will extend about 1 to 2 feet below 


existing grades. We also recommend having a geotechnical engineer, or an engineering technician 


working under the direction of a geotechnical engineer (geotechnical representative), evaluate the 


suitability of exposed subgrade soils prior to backfilling and/or proofrolling. 
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C.3.b. Excavation Oversizing 


When removing unsuitable materials below pavements, we recommend the excavation extend outward 


and downward at a slope of 1H:1V (horizontal:vertical) or flatter.  


 


C.3.c. Excavated Slopes 


Based on the borings, we anticipate on-site soils in excavations will consist of silty sands. These soils are 


typically considered Type C Soil under OSHA (Occupational Safety and Health Administration) guidelines. 


OSHA guidelines indicate unsupported excavations in Type C soils should have a gradient no steeper than 


1 1/2H:1V. Slopes constructed in this manner may still exhibit surface sloughing. OSHA requires an 


engineer to evaluate slopes or excavations over 20 feet in depth. 


 


An OSHA-approved qualified person should review the soil classification in the field. Excavations must 


comply with the requirements of OSHA 29 CFR, Part 1926, Subpart P, “Excavations and Trenches.” This 


document states excavation safety is the responsibility of the contractor. The project specifications 


should reference these OSHA requirements. 


 


C.3.d. Excavation Dewatering 


We recommend removing groundwater from the excavations. Project planning should include temporary 


sumps and pumps for excavations in low-permeability soils, such as clays.  


 


C.3.e. Pavement Subgrade Preparation 


We recommend the following steps for pavement and slab subgrade preparation, understanding the site 


will have a grade change of 2 feet or less.  


 


1. Once the parking lot area is cut to grade as recommended in Section C.3.a, have a 


geotechnical representative observe the excavated subgrade to evaluate if additional 


subgrade improvements are necessary. 


2. Slope subgrade soils to areas of sand or drain tile to allow the removal of accumulating 


water. 


3. Scarify, moisture condition, and surface compact to 100 percent of Standard Proctor density. 


4. Place pavement engineered fill to grade where required and compact in accordance with 


Section C.3.g to bottom of pavement section.  


5. Proofroll the pavement subgrade as described in Section C.3.f.  
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C.3.f. Pavement Subgrade Proofroll 


As the site soils are a mixture of clays, silts, and sands largely free of fine particles, a proofroll may be 


difficult to perform at subgrade. Therefore, we recommend observing surface compaction of pavement 


subgrade followed by a proofroll when the aggregate base section is in place. We recommend 


performing test rolls in accordance with MnDOT Specification 2111. 


 


C.3.g. Engineered Fill Materials and Compaction 


Table 6 below contains our recommendations for engineered fill materials. 


 


Table 6. Engineered Fill Materials* 


Locations To Be Used  
Engineered Fill 
Classification 


Possible Soil Type 
Descriptions Gradation 


Additional 
Requirements 


Pavements Pavement fill SP, SM  100% passing 3-inch sieve 
Organic Content 


(OC) < 2% 
PI < 15% 


Below landscaped 
surfaces, where 


subsidence is not a 
concern 


Non-structural fill SP, SM, SC, CL 100% passing 6-inch sieve OC < 10% 


*More select soils comprised of coarse sands with < 5% passing #200 sieve may be needed to accommodate work occurring in 
periods of wet or freezing weather. 


 


 


We recommend spreading engineered fill in loose lifts of approximately 12 inches thick. We recommend 


compacting engineered fill in accordance with the criteria presented below in Table 7.  


 


Below structural slabs exposed to vehicle traffic, we recommend the imported fill consist of Select 


Granular Material (2016 MnDOT Specification 3149.2.B.2) to minimize upward frost heave on the 


structural slabs. 
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Table 7. Compaction Recommendations Summary 


Reference 


Relative 
Compaction, percent 


(ASTM D698 – 
Standard Proctor) 


Moisture Content Variance from Optimum, 
percentage points 


< 12% Passing #200 Sieve 
(typically SP, SP-SM) 


> 12% Passing #200 Sieve 
(typically CL, SC, SM) 


Within 3 feet of 
pavement subgrade 


100 ±3 -1 to +3 


More than 3 feet below 
pavement subgrade 


95 ±3 ±3 


Below landscaped 
surfaces 


90 ±5 ±4 


 
 
The project documents should not allow the contractor to use frozen material as engineered fill or to 


place engineered fill on frozen material. Frost should not penetrate under foundations during 


construction. 


 


We recommend performing density tests in engineered fill to evaluate if the contractors are effectively 


compacting the soil and meeting project requirements. 


 


C.4. Driven Piles – Future Parking Ramp 


 


C.4.a. Pile Resistances 


We evaluated design requirements for 12-inch diameter, closed-ended steel pipe pile. 


 


We used the computer program UniPile to estimate the static, ultimate, geotechnical resistance of the 


pile sections. UniPile software, developed by UniSoft Geotechnical Solutions Ltd., can calculate pile 


resistance using a variety of methods.  


 


For our analysis, we utilized the Beta-method, an effective stress method, to estimate the static, 


geotechnical resistance for these piles. This method determines shaft resistance using Bjerrum-Burland 


beta coefficients (β), which are based on soil type and effective friction angle. We estimated the β values 


for each layer based on our experience and on Figure 9.20 from the Federal Highway Administration 


(FHWA) Publication No. NHI-05-042, Design and Construction of Driven Pile Foundations, April 2006. The 


Beta-method determines end-bearing resistance using toe bearing capacity factors (Nt), which are also 


based on soil type and effective friction angle. We estimated the Nt values from our experience and Table 


9-6 of the April 2006 FHWA publication identified previously. 
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We determined allowable (working) geotechnical pile resistances by dividing the ultimate resistance 


value by a factor of safety reflecting the level of anticipated quality control. We recommend using a 


safety factor of 2.0 with the level of pile construction/quality control described in Section C.4.f of this 


report. If the project team implements an alternate level of quality control, we will need to reevaluate 


predicted pile lengths and the applicable safety factor. 


 


The required allowable resistance for the piles is not established at this time. Therefore, we are providing 


recommendations for common resistances for the pile sections discussed. The following table 


summarizes the estimated pile lengths and tip elevations along with ultimate resistances, and working 


resistances.  


 
Table 8. Anticipated Pile Lengths and Resistances, 12-inch OD Pipe Piles* 


Boring 
Top-of-Pile 
Elevation 


Estimated Pile 
Length 


Estimated Tip 
Elevation* 


Ultimate 
Resistance, 


tons 


Working 
Resistance, 


tons  


ST-1 930 80 853 100 50 


ST-1 930 85 847 200 100 


ST-3 930 90 843 100 50 


ST-3 930 90 843 200 100 


ST-4 930 70 863 100 50 


ST-4 930 95 837 200 100 


ST-6 930 85 846 100 50 


ST-6 930 100 832 200 100 


*Where the estimated pile lengths go beyond the depth of the borings, the soil profile was extrapolated from previous borings 
performed on the site. 


 
 


C.4.b. Corrosion Considerations 


The organic soils encountered in our soil borings are considered to be moderately corrosive. We 


recommend assigning 1/16-inch of the pile wall thickness as sacrificial steel for a design life of 75 years. 


This loss of section needs to be considered by the pile designer when evaluating the structural capacity of 


the piles.  
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C.4.c. Pile Steel Properties 


For pipe piles, we recommend ASTM A252 Grade 3 steel having a yield strength of at least 45 kips per 


square inch (ksi). We recommend a minimum pile wall thickness of 0.25 inches. We recommend filling 


pipe piles with concrete having a minimum 28-day compressive strength of 3,000 psi. 


 


C.4.d. Obstructions 


As noted on within our Boring ST-4 and from previous explorations at this site, construction debris may 


be present within the existing fill. As the piles are being driven, obstructions may be encountered that 


cannot be penetrated by the pile. Depending on the depth encountered, the obstructions could be 


subjected to pre-drilling or excavation to remove them. For pre-drilling, in our opinion, obstructions may 


be considered to consist of a dense concentration of cobbles, boulders, or other material, natural or 


man-made, that impedes drilling with conventional augers and requires special equipment including but 


not necessarily limited to, core barrels, air compressors, or hand excavation tools to penetrate.  The 


obstruction can be considered to have been penetrated once conventional auguring can resume. Should 


the obstructions be removed by excavation, the appropriate procedures for handling contaminated soils 


as outlined in the VRAP for this site should be followed.  


 


C.4.e. Pile Spacing and Group Effect 


The pile design does not need to consider group effects for axial loading if the pile spacing is at least  


3-pile diameters center-to-center. For lateral loading, consideration of group effects is not necessary for 


a center-to-center pile spacing of at least 5-pile diameters. If the project team selects a closer spacing, 


we recommend having us evaluate the magnitude of the group effect. 


 


C.4.f. Pile Settlement and Drag Load 


We anticipate total deformation of the pile heads will be less than 1 inch under the assumed loads.  


 


Using the calculated soil and pile settlement profiles, we calculated the resulting drag load on the piles 


that will occur from the soil moving downward relative to the pile through the compressible soils. We 


assumed the dead load was 80 percent of the working resistance.  This resulted in an unfactored drag 


load of 30 tons. Drag loads do not reduce the ultimate or working geotechnical resistance provided by 


the pile. However, they are a load on the pile that the structural engineer should consider in evaluating 


the structural resistance of the pile section and the applied building loads. 


 


C.4.g. Pile Cap Embedment 


We recommend foundation design include minimum pile cap embedment of 42 and 60 inches below 


final grade for pile caps supporting heated and unheated structures, respectively. Furthermore, we 
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recommend embedding pile caps not protected from freezing temperatures during construction a 


minimum of 60 inches below final grade. 


 


C.4.h. Pile Driving System 


Using an under- or over-sized pile-driving hammer can be detrimental to the successful installation of 


piling. Prior to system acceptance, we recommend performing a wave equation analysis modeling 


prospective contractors’ pile installation systems. The wave equation analysis estimates probable driving 


stresses and pile penetration resistance, based on the type of hammer proposed, the specified pile 


type/size and the site-specific material conditions. Combined, these estimates help evaluate system 


suitability.  


 


C.4.i. Pile Quality Control 


We based the allowable resistances determined for this project on standardized calculations and 


material conditions (layer thicknesses, strengths, etc.) at a limited number of boring locations. To more 


accurately predict actual pile lengths and resistances, and develop criteria to drive all the project piles to, 


we recommend designating at least 4 piles as test piles. We recommend performing high-strain dynamic 


pile testing (commonly referred to as PDA testing) using ASTM D4945 procedures.  


 


If a test pile does not meet the required penetration resistance at the anticipated depth, we recommend 


halting the drive and reevaluating the resistance on re-strike after driving-induced pore pressures have 


had time to dissipate, and the pile has had time to “set up.” If the contractor drives the pile past their 


anticipated target depths/elevations, the piles may be overdriven and the test results may indicate 


higher-than-needed resistance after the piles have set up.  


 


We recommend driving the remaining production piles under the continuous observation of a 


geotechnical engineer or an engineering technician working under the direction of the geotechnical 


engineer because this is a Special Inspection item under Chapter 17 of the IBC. Information noted for 


each production pile should include but may not be limited to driving criterion, pile length, tip elevation, 


driving resistance, splices and any observed damage. 


 


After driving the piles to adequate bearing and cutting them off at design elevations, we recommend 


inspecting them for damage and plumbness/batter. The geotechnical and structural engineers should 


review their load-carrying capabilities if the inspection identifies pile damage, or if the piles do not meet 


the required plumbness or batter tolerances. We recommend including contingencies in the project 


budget for additional piles and/or longer piles. 
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C.5. Pavements 


 


C.5.a. Design Sections 


Our scope of services for this project did not include laboratory tests on subgrade soils to determine an 


R-value for pavement design. Based on our experience with similar silty sand soils anticipated at the 


pavement subgrade elevation, we recommend pavement design assume an R-value of 30. Note the 


contractor may need to perform limited removal of unsuitable or less suitable soils to achieve this value. 


Table 9 provides recommended pavement sections, based on the soils support and traffic loads. 


 


Table 9. Recommended Bituminous Pavement Sections 


Use Light Duty 


Minimum asphalt thickness (inches) 3 1/2 


Minimum aggregate base thickness (inches) 8 


 
 


C.5.b. Bituminous Pavement Materials 


Appropriate mix designs are critical to the performance of flexible pavements. We can provide 


recommendations for pavement material selection during final pavement design.  


 


C.5.c. Subgrade Drainage 


We recommend installing perforated drainpipes throughout pavement areas at low points, around catch 


basins, and behind curb in landscaped areas. We also recommend installing drainpipes along pavement 


and exterior slab edges where exterior grades promote drainage toward those edge areas. The 


contractor should place drainpipes in small trenches, extended at least 8 inches below the granular 


subbase layer, or below the aggregate base material where no subbase is present. 


 


C.5.d. Performance and Maintenance 


We based the above pavement designs on a 20-year performance life for bituminous. This is the amount 


of time before we anticipate the pavement will require reconstruction. This performance life assumes 


routine maintenance, such as seal coating and crack sealing. The actual pavement life will vary depending 


on variations in weather, traffic conditions and maintenance.  


 


Many conditions affect the overall performance of the exterior slabs and pavements. Some of these 


conditions include the environment, loading conditions and the level of ongoing maintenance. With 
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regard to bituminous pavements in particular, it is common to have thermal cracking develop within the 


first few years of placement and continue throughout the life of the pavement. We recommend 


developing a regular maintenance plan for filling cracks in exterior slabs and pavements to lessen the 


potential impacts for cold weather distress due to frost heave or warm weather distress due to wetting 


and softening of the subgrade.  


 


C.6. Temporary Retention System 


 


In areas near the site property lines, the contractor may need to use a temporary retention system to 


place the future ramp pile caps or grade beams. Typically, temporary retention systems consist of soldier 


piles and wood lagging or sheet pile. We understand the retention system design, if needed, will be done 


by the contractor.  


 


We recommend that the project team consider several other issues before selecting a retention system, 


including: 


 


 Vibrations that occur during installation and removal of some temporary systems can be 


disturbing to neighbors. High-level vibrations can damage adjacent structures and can 


densify loose soil, causing settlement of structures, pavements and utilities. Given that there 


are existing buildings, streets and utilities exist within 50 feet of the development, the 


project team should consider the potential risks associate with these issues. 


 Depending on the final design parameters and requirements, some lateral movement of the 


retention system may occur. This movement can result in soil subsidence, which may affect 


adjacent pavements, utilities and structures within a horizontal distance equal to the height 


of the wall. 


 Some localized soil loss through the wall may occur, particularly with wood lagged systems in 


areas of loose, poorly graded sand. Any subsidence that occurs as a result should be 


immediately backfilled and grade be brought back to level. 


 Even with low vibration levels, our experience indicates that vibration-related complaints 


and damage claims tend to increase when vibration levels become noticeable or are 


annoying.  
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 Water is observed in the borings varying in elevation from 927 1/2 to 932 feet.  If the 


excavation extends below the water table, dewatering may be required. In addition, the 


shoring system should be checked for buoyancy and a tremie seal may be necessary to 


prevent groundwater from entering the excavation.    


 Depending on the depth of the excavation required and if the swamp deposits are near the 


base of the excavation, heaving of the base may occur 


We recommend designing the temporary shoring using the approximate parameters in Table 10. 


Laboratory tests to better define soil parameters were not part of the scope for this report. Designs 


should also consider sloping fill and dead or live loads, including equipment and materials, placed within 


a horizontal distance behind the walls that is equal to the height of the walls. 


 


Table 10. Approximate Parameters for Shoring Design  


Soil Type 


Total Unit 
Weight  


(pcf) 


Drained Conditions 
(Effective Stress)  


Undrained Conditions 
(Total Stress)  


Lateral Earth Pressure 
Coefficients 


Internal 
Friction 
Angle 


(degree) 
Cohesion 


(psf) 


Internal 
Friction 
Angle 


(degree) 
Cohesion 


(psf) 
Active,  


Ka 
Passive, 


Kp 


Fat Clay 
(CH) 


120 20 0 0 500 0.49 2.04 


Sandy Lean Clay 
(CL) 


125 29 0 0 1,000 0.34 2.88 


Silty Sand N<10 
(SM) 


115 29 0 29 0 0.34 2.88 


Silty Sand N>15 
(SM) 


120 31 0 31 0 0.32 3.12 


Peat 
(Pt) 


50 15 0 0 150 0.59 1.70 


Organic Clay 
(OL) 


90 12 0 0 200 0.66 1.52 
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D. Procedures 
 


D.1. Penetration Test Borings 


 


We drilled the penetration test borings with a steel track or rubber-tire all-terrain vehicle-mounted core 


and auger drill equipped with hollow-stem auger. We performed the borings in general accordance with 


ASTM D6151 taking penetration test samples at 2 1/2- or 5-foot intervals in general accordance to ASTM 


D1586. The boring logs show the actual sample intervals and corresponding depths.  


 


We sealed penetration test boreholes meeting the Minnesota Department of Health (MDH) 


Environmental Borehole criteria with an MDH-approved grout. We forwarded a sealing for those 


boreholes to the Minnesota Department of Health Well Management Section. 


 


D.2. Cone Penetration Test Soundings 


 


We performed CPT soundings by advancing a 1.75-inch diameter seismic piezocone with an unequal end 


area ratio of 0.8. We used a track-mounted rig to advance the cone into the ground. We performed the 


soundings in general accordance with ASTM D5778. While advancing the cone, we digitally recorded tip 


resistance (Qt), sleeve friction (FS) and pore pressure (U2). 


 


D.3. Exploration Logs 


 


D.3.a. Log of Boring Sheets 


The Appendix includes Log of Boring sheets for our penetration test borings. The logs identify and 


describe the penetrated geologic materials, and present the results of penetration resistance tests 


performed. The logs also present the results of laboratory tests performed on penetration test samples 


and groundwater measurements.  


 


We inferred strata boundaries from changes in the penetration test samples and the auger cuttings. 


Because we did not perform continuous sampling, the strata boundary depths are only approximate. The 


boundary depths likely vary away from the boring locations, and the boundaries themselves may occur as 


gradual rather than abrupt transitions. 
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D.3.b. Cone Penetration Test Sounding Logs 


The Appendix also includes CPT Sounding Logs. The CPT sounding logs report the tip resistance (Qt), 


sleeve friction (Fs) and pore pressure (U2) measured by the cone during advancement, as well as, the soil 


behavior type (SBT) inferred from established relationships between tip resistance, sleeve friction and 


pore pressure. The SBT does not indicate a soil classification based on grain size distribution. Refer to the 


attached Descriptive Terminology Cone Penetration Test in the Appendix for more information. The CPT 


logs also report the friction ratio, which calculated by dividing the sleeve friction by the tip resistance. 


 
We inferred strata boundaries, like SBT, from changes in tip resistance, sleeve friction and pore pressure. 


While cone measurements are relatively continuous with depth, the boundaries are still only 


approximate, likely vary away from the sounding locations and may also occur as gradual rather than 


abrupt transitions. 


 


D.3.c. Geologic Origins 


We assigned geologic origins to the materials shown on the logs and referenced within this report, based 


on: (1) a review of the background information and reference documents cited above, (2) visual 


classification of the various geologic material samples retrieved during the course of our subsurface 


exploration, (3) penetration resistance testing performed for the project, (4) laboratory test results, and 


(5) available common knowledge of the geologic processes and environments that have impacted the 


site and surrounding area in the past. 


 


D.4. Material Classification and Testing 


 


D.4.a. Visual and Manual Classification 


We visually and manually classified the geologic materials encountered based on ASTM D2488. When we 


performed laboratory classification tests, we used the results to classify the geologic materials in 


accordance with ASTM D2487. The Appendix includes a chart explaining the classification system we 


used.  


 


D.4.b. Laboratory Testing 


The exploration logs in the Appendix note most of the results of the laboratory tests performed on 


geologic material samples. The remaining laboratory test results follow the exploration logs. We 


performed the tests in general accordance with ASTM procedures. 
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D.5. Groundwater Measurements 


 


The drillers checked for groundwater while advancing the penetration test borings, and again after auger 


withdrawal. We then filled the boreholes or allowed them to remain open for an extended period of 


observation, as noted on the boring logs. 


 


 


E. Qualifications 
 


E.1. Variations in Subsurface Conditions 


 


E.1.a. Material Strata 


We developed our evaluation, analyses and recommendations from a limited amount of site and 


subsurface information. It is not standard engineering practice to retrieve material samples from 


exploration locations continuously with depth. Therefore, we must infer strata boundaries and 


thicknesses to some extent. Strata boundaries may also be gradual transitions, and project planning 


should expect the strata to vary in depth, elevation and thickness, away from the exploration locations. 


 
Variations in subsurface conditions present between exploration locations may not be revealed until 


performing additional exploration work, or starting construction. If future activity for this project reveals 


any such variations, you should notify us so that we may reevaluate our recommendations. Such 


variations could increase construction costs, and we recommend including a contingency to 


accommodate them. 


 


E.1.b. Groundwater Levels 


We made groundwater measurements under the conditions reported herein and shown on the 


exploration logs, and interpreted in the text of this report. Note that the observation periods were 


relatively short, and project planning can expect groundwater levels to fluctuate in response to rainfall, 


flooding, irrigation, seasonal freezing and thawing, surface drainage modifications and other seasonal 


and annual factors. 
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E.2. Continuity of Professional Responsibility 


 


E.2.a. Plan Review 


We based this report on a limited amount of information, and we made a number of assumptions to help 


us develop our recommendations. We should be retained to review the geotechnical aspects of the 


designs and specifications. This review will allow us to evaluate whether we anticipated the design 


correctly, if any design changes affect the validity of our recommendations, and if the design and 


specifications correctly interpret and implement our recommendations. 


 


E.2.b. Construction Observations and Testing 


We recommend retaining us to perform the required observations and testing during construction as 


part of the ongoing geotechnical evaluation. This will allow us to correlate the subsurface conditions 


exposed during construction with those encountered by the borings and provide professional continuity 


from the design phase to the construction phase. If we do not perform observations and testing during 


construction, it becomes the responsibility of others to validate the assumption made during the 


preparation of this report and to accept the construction-related geotechnical engineer-of-record 


responsibilities.  


 


E.3. Use of Report 


 


This report is for the exclusive use of the addressed parties. Without written approval, we assume no 


responsibility to other parties regarding this report. Our evaluation, analyses and recommendations may 


not be appropriate for other parties or projects. 


 


E.4. Standard of Care 


 


In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under 


similar circumstances by reputable members of its profession currently practicing in the same locality.  


No warranty, express or implied, is made. 
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roots, with Gravel, dark brown, moist (TOPSOIL 
FILL)
FILL: SILTY SAND (SM), fine to medium sand, 
with roots, little Gravel, contains lenses of Lean 
Clay, dark brown, moist
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PEAT (PT), black to brown, moist to wet 
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LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826
Geotechnical Evaluation
Wayzata Barry & Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-1
LOCATION: See attached sketch


NORTHING: 165738.7 EASTING: 464899.3


DRILLER: M. Takada LOGGED BY: K. Zalec START DATE: 05/13/19 END DATE: 05/13/19
SURFACE


ELEVATION: 932.7 ft RIG: 7507 METHOD: 3 1/4" HSA SURFACING: Grass WEATHER: Clear
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(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


SILTY SAND (SM), fine to medium sand, trace 
Gravel, gray, wet, very loose to loose 
(GLACIAL OUTWASH)
SANDY LEAN CLAY (CL), trace Gravel, gray, 
moist, medium (GLACIAL TILL)


FAT CLAY (CH), trace Gravel, gray, moist, 
medium (GLACIAL TILL)


SANDY LEAN CLAY (CL), gray, moist, stiff 
(GLACIAL TILL)


CLAYEY SAND (SC), fine to medium sand, 
brown, moist, medium dense (GLACIAL TILL)


CLAYEY SAND (SC), fine to coarse sand, with 
Gravel, gray to brown, wet, medium dense 
(GLACIAL TILL)


SANDY LEAN CLAY (CL), with Gravel, gray, 
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Project Number B1901826
Geotechnical Evaluation
Wayzata Barry & Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-1
LOCATION: See attached sketch


NORTHING: 165738.7 EASTING: 464899.3


DRILLER: M. Takada LOGGED BY: K. Zalec START DATE: 05/13/19 END DATE: 05/13/19
SURFACE


ELEVATION: 932.7 ft RIG: 7507 METHOD: 3 1/4" HSA SURFACING: Grass WEATHER: Clear
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(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


SANDY LEAN CLAY (CL), with Gravel, gray, 
moist, stiff to very stiff (GLACIAL TILL)


Boulder at 70 feet


SANDY LEAN CLAY (CL), with Gravel, reddish 
brown, moist, hard (GLACIAL TILL)


POORLY GRADED SAND with SILT (SP-SM), 
fine to coarse sand, with Gravel, brown, wet, 
dense (GLACIAL OUTWASH)


END OF BORING


Boring immediately backfilled with bentonite 
grout
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Wayzata, Minnesota


BORING: ST-1
LOCATION: See attached sketch


NORTHING: 165738.7 EASTING: 464899.3


DRILLER: M. Takada LOGGED BY: K. Zalec START DATE: 05/13/19 END DATE: 05/13/19
SURFACE


ELEVATION: 932.7 ft RIG: 7507 METHOD: 3 1/4" HSA SURFACING: Grass WEATHER: Clear
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(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


SILTY SAND (SM), fine to medium sand, with 
roots, dark brown and black, moist (TOPSOIL 
FILL)
FILL: SILTY SAND (SM), fine to medium sand, 
trace Gravel, grayish brown, moist


FILL: CLAYEY SAND (SC), with wood 
fragments, black to gray, moist
FILL: SANDY LEAN CLAY (CL), greenish gray, 
moist


FILL: SILTY SAND (SM), fine to coarse sand, 
with Gravel, dark brown to gray, wet


PEAT (PT), dark brown to brown, moist 
(SWAMP DEPOSIT)


With shells at 30 feet
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Project Number B1901826
Geotechnical Evaluation
Wayzata Barry & Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-2
LOCATION: Offset 26 feet south due to trees and very soft 
surface.  See attached sketch


NORTHING: 165844.9 EASTING: 465054.2


DRILLER: M. Takada LOGGED BY: K. Zalec START DATE: 05/14/19 END DATE: 05/14/19
SURFACE


ELEVATION: 933.0 ft RIG: 7507 METHOD: 3 1/4" HSA SURFACING: Grass WEATHER: Clear
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PEAT (PT), dark brown to brown, moist 
(SWAMP DEPOSIT)


FAT CLAY (OH), organic, black, moist (SWAMP 
DEPOSIT)


POORLY GRADED SAND with SILT (SP-SM), 
fine to coarse sand, with Gravel, gray, wet, 
loose (GLACIAL OUTWASH)


END OF BORING
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235 Lake Street East
Wayzata, Minnesota


BORING: ST-2
LOCATION: Offset 26 feet south due to trees and very soft 
surface.  See attached sketch


NORTHING: 165844.9 EASTING: 465054.2


DRILLER: M. Takada LOGGED BY: K. Zalec START DATE: 05/14/19 END DATE: 05/14/19
SURFACE


ELEVATION: 933.0 ft RIG: 7507 METHOD: 3 1/4" HSA SURFACING: Grass WEATHER: Clear
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SILTY SAND (SM), fine to medium-grained 
Sand, trace roots, dark brown, moist (TOPSOIL 
FILL)
FILL: SILTY SAND (SM), fine to medium-
grained Sand, little Gravel, gray, frozen (moist 
when thawed) to moist
Moist at 3 feet


FILL: CLAYEY SAND (SC), fine-grained Sand, 
trace organic, brown, moist


PEAT (PT), fibrous, brown to black, moist 
(SWAMP DEPOSIT)


ORGANIC CLAY (OL), trace shells, gray, moist 
(SWAMP DEPOSIT)


PEAT (PT), trace fibers, and shells, brown, 
moist (SWAMP DEPOSIT)
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12


20


208


Tests or Remarks


*Influenced by frost


LL=126, PL=94, PI=32
OC=20%


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-3
LOCATION: See attached sketch


NORTHING: 165699 EASTING: 464942


DRILLER: J. Tatro LOGGED BY: K. Zalec START DATE: 03/09/20 END DATE: 03/09/20
SURFACE


ELEVATION: 933.1 ft RIG: 75011 METHOD: 3 1/4" HSA SURFACING: Edge of 
swamp WEATHER: Cloudy


B1901826.00 Braun Intertec Corporation ST-3 page 1 of 3







Elev./
Depth


ft


897.6
35.5


889.1
44.0


885.1
48.0


880.1
53.0


W
at


er
Le


ve
l Description of Materials


(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


PEAT (PT), trace fibers, and shells, brown, 
moist (SWAMP DEPOSIT)


SILTY SAND (SM), fine to medium-grained 
Sand, gray, wet, medium dense (GLACIAL 
OUTWASH)


With Gravel at 40 feet


POORLY GRADED SAND with SILT (SP-SM), 
fine to coarse-grained Sand, trace Gravel, gray, 
wet, loose (GLACIAL OUTWASH)


SILTY SAND (SM), fine to coarse-grained 
Sand, with Gravel, gray, wet, loose (GLACIAL 
OUTWASH)


SANDY LEAN CLAY (CL), little Gravel, gray, 
moist, stiff to very stiff (GLACIAL TILL)


Continued on next page
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40


45
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60


Sa
m
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e Blows


(N-Value)
Recovery


0-1-1
(2)
18"


5-3-5
(8)
1"


5-4-4
(8)
4"


7-4-4
(8)
6"


4-6-6
(12)
15"


5-8-9
(17)
16"


qₚ
tsf


MC
%


18


Tests or Remarks


Occasional Cobbles from 
44 to 50 feet


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-3
LOCATION: See attached sketch


NORTHING: 165699 EASTING: 464942


DRILLER: J. Tatro LOGGED BY: K. Zalec START DATE: 03/09/20 END DATE: 03/09/20
SURFACE


ELEVATION: 933.1 ft RIG: 75011 METHOD: 3 1/4" HSA SURFACING: Edge of 
swamp WEATHER: Cloudy
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Elev./
Depth


ft


865.1
68.0


860.1
73.0


855.1
78.0


850.1
83.0


847.1
86.0


842.1
91.0


W
at


er
Le


ve
l Description of Materials


(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


SANDY LEAN CLAY (CL), little Gravel, gray, 
moist, stiff to very stiff (GLACIAL TILL)


POORLY GRADED SAND with SILT (SP-SM), 
fine to medium-grained Sand, little Gravel, 
contains seams of Sandy Lean Clay, gray, wet, 
medium dense (GLACIAL OUTWASH)


SANDY LEAN CLAY (CL), with Gravel, gray, 
moist, very stiff (GLACIAL TILL)


POORLY GRADED SAND (SP), fine to coarse-
grained Sand, brown, wet, medium dense 
(GLACIAL OUTWASH)


SANDY LEAN CLAY (CL), gray, moist, very stiff 
(GLACIAL TILL)


POORLY GRADED SAND with SILT (SP-SM), 
fine-grained Sand, brown, wet, dense 
(GLACIAL OUTWASH)


END OF BORING


Boring immediately backfilled with bentonite 
grout
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70


75


80


85


90


95


Sa
m
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e Blows


(N-Value)
Recovery


7-10-12
(22)
18"


14-14-15
(29)
16"


7-10-11
(21)
18"


8-9-11
(20)
12"


10-14-16
(30)
10"


18-18-20
(38)
18"


qₚ
tsf


MC
%


16


Tests or Remarks


Cobbles at 77 feet


Water observed at 9.0 feet 
while drilling. 


Water observed at 4.0 feet 
immediately after 
withdrawal of auger. 


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-3
LOCATION: See attached sketch


NORTHING: 165699 EASTING: 464942


DRILLER: J. Tatro LOGGED BY: K. Zalec START DATE: 03/09/20 END DATE: 03/09/20
SURFACE


ELEVATION: 933.1 ft RIG: 75011 METHOD: 3 1/4" HSA SURFACING: Edge of 
swamp WEATHER: Cloudy


B1901826.00 Braun Intertec Corporation ST-3 page 3 of 3
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Elev./
Depth


ft


930.1
2.5


928.6
4.0


909.6
23.0


904.6
28.0


W
at


er
Le


ve
l Description of Materials


(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


CLAYEY SAND (SC), trace Gravel, and roots, 
brown, wet (TOPSOIL FILL)


FILL: SILTY SAND (SM), fine to medium-
grained Sand, with Gravel, possible 
construction debris, brown, wet
PEAT (PT), dark brown, moist (SWAMP 
DEPOSIT)


Contains lenses of Silty Sand, with shells at 
12 feet


SILTY SAND (SM), fine to coarse-grained 
Sand, with Gravel, gray, wet, loose (GLACIAL 
OUTWASH)


SANDY LEAN CLAY (CL), fine-grained Gravel, 
with Gravel, gray, moist, medium (GLACIAL 
TILL)


Continued on next page
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(N-Value)
Recovery


3-4-16
(20)
5"


1-1-1
(2)
1"


0-1-1
(2)
14"


TW
24"


0-0-0
WOH/18"


12"


0-1-1
(2)
14"


0-1-1
(2)
16"


5-5-5
(10)
10"


2-3-2
(5)
12"


qₚ
tsf


MC
%


559


18


Tests or Remarks


Offset 5 feet southeast 
after hitting possible rubble


OC=84%
Specific Gravity=1.76
Consolidation Test 
Attached 


Switched to mud rotary 
drilling at 15 feet


Hole collapsed at 
approximately 20 to 25 feet 
so advanced auger to 45 
feet on end of 3/10/20, 
continued mud rotary 
drilling at 45 feet on 
3/11/20.


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-4
LOCATION: See attached sketch


NORTHING: 165745 EASTING: 464898


DRILLER: J. Tatro LOGGED BY: K. Zalec START DATE: 03/10/20 END DATE: 03/11/20
SURFACE


ELEVATION: 932.6 ft RIG: 75011 METHOD: 3 1/4" HSA SURFACING: Swamp WEATHER: Sunny


B1901826.00 Braun Intertec Corporation ST-4 page 1 of 3







Elev./
Depth


ft


889.6
43.0


884.6
48.0


879.6
53.0


870.6
62.0


W
at


er
Le


ve
l Description of Materials


(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


SANDY LEAN CLAY (CL), fine-grained Gravel, 
with Gravel, gray, moist, medium (GLACIAL 
TILL)


CLAYEY SAND (SC), fine to coarse-grained 
Sand, with Gravel, brown, wet, loose (GLACIAL 
TILL)


SILTY SAND (SM), fine-grained Sand, brown, 
moist, medium dense (GLACIAL TILL)


POORLY GRADED SAND with SILT (SP-SM), 
fine to medium-grained Sand, trace Gravel, 
brown, wet, dense (GLACIAL OUTWASH)


SILTY SAND (SM), fine to medium-grained 
Sand, with Gravel, contains seams of Sandy 
Lean Clay, reddish brown, wet, medium dense 


Continued on next page
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(N-Value)
Recovery


2-4-3
(7)
16"


3-3-3
(6)
12"


7-4-6
(10)
2"


8-6-6
(12)
15"


14-32-13
(45)
6"


7-18-20
(38)
0"


qₚ
tsf


MC
% Tests or Remarks


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-4
LOCATION: See attached sketch


NORTHING: 165745 EASTING: 464898


DRILLER: J. Tatro LOGGED BY: K. Zalec START DATE: 03/10/20 END DATE: 03/11/20
SURFACE


ELEVATION: 932.6 ft RIG: 75011 METHOD: 3 1/4" HSA SURFACING: Swamp WEATHER: Sunny


B1901826.00 Braun Intertec Corporation ST-4 page 2 of 3







Elev./
Depth


ft


864.6
68.0


849.6
83.0


844.6
88.0


841.6
91.0


W
at


er
Le


ve
l Description of Materials


(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


SILTY SAND (SM), fine to medium-grained 
Sand, with Gravel, contains seams of Sandy 
Lean Clay, reddish brown, wet, medium dense 
(GLACIAL TILL)


POORLY GRADED SAND with SILT (SP-SM), 
fine-grained Sand, brown, wet, medium dense 
(GLACIAL OUTWASH)


With Gravel at 75 feet


Grayish brown at 80 feet


POORLY GRADED SAND (SP), fine to 
medium-grained Sand, grayish brown, wet, 
medium dense (GLACIAL TILL)


SILTY SAND (SM), fine-grained Sand, with 
Gravel, grayish brown, moist, medium dense 
(GLACIAL TILL)


END OF BORING


Boring immediately backfilled with bentonite 
grout
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70


75
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95


Sa
m
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e Blows


(N-Value)
Recovery


11-16-12
(28)
7"


7-9-9
(18)
16"


14-10-14
(24)
3"


7-9-13
(22)
9"


10-9-8
(17)
12"


9-13-12
(25)
18"


qₚ
tsf


MC
% Tests or Remarks


Occasional Cobbles from 
75 to 82 feet


Frequent Cobbles from 82 
to 90 feet


Water observed at 2.0 feet 
while drilling. 


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-4
LOCATION: See attached sketch


NORTHING: 165745 EASTING: 464898


DRILLER: J. Tatro LOGGED BY: K. Zalec START DATE: 03/10/20 END DATE: 03/11/20
SURFACE


ELEVATION: 932.6 ft RIG: 75011 METHOD: 3 1/4" HSA SURFACING: Swamp WEATHER: Sunny


B1901826.00 Braun Intertec Corporation ST-4 page 3 of 3







Elev./
Depth


ft


931.5
1.0


928.5
4.0


923.5
9.0


920.5
12.0


919.5
13.0


912.5
20.0


W
at


er
Le


ve
l Description of Materials


(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


SILTY SAND (SM), fine to medium-grained 
Sand, dark brown, wet (TOPSOIL FILL)
FILL: SILTY SAND (SM), fine to medium-
grained Sand, trace Gravel, gray, moist


FILL: POORLY GRADED SAND with SILT (SP-
SM), fine to medium-grained Sand, trace 
Gravel, gray, wet


FILL: SILTY SAND (SM), fine to medium-
grained Sand, trace Gravel, gray, wet


FILL: POORLY GRADED SAND (SP), fine to 
medium-grained Sand, gray, wet
PEAT (PT), fibrous, dark brown, moist (SWAMP 
DEPOSIT)


END OF BORING


Boring immediately backfilled with bentonite 
grout
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Recovery


5-7-8
(15)
18"


2-3-2
(5)
17"


2-2-1
(3)
18"


1-1-1
(2)
18"


2-1-2
(3)
18"


1-1-2
(3)
18"


TW
24"


qₚ
tsf
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%
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191


Tests or Remarks


Odor of petroleum from 10 
to 14 feet


LL=123, PL=113, PI=10
OC=21%
Consolidation Test 
Attached 
Water observed at 4.0 feet 
while drilling. 


Boring terminated at 20 
feet due to contamination.


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-5
LOCATION: See attached sketch


NORTHING: 165726 EASTING: 465054


DRILLER: B. Kammermeier LOGGED BY: K. Zalec START DATE: 03/11/20 END DATE: 03/11/20
SURFACE


ELEVATION: 932.5 ft RIG: 7506 METHOD: 3 1/4" HSA SURFACING: Mud WEATHER: Cloudy


B1901826.00 Braun Intertec Corporation ST-5 page 1 of 1
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Elev./
Depth


ft


928.3
4.0


920.3
12.0


912.3
20.0


W
at


er
Le


ve
l Description of Materials


(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


SILTY SAND (SM), fine to coarse-grained 
Sand, intermixed with Clayey Sand, with 
Gravel, and roots, dark brown to black, moist 
(TOPSOIL FILL)
Trace organic at 2 feet


FILL: CLAYEY SAND (SC), fine to medium-
grained Sand, with Gravel, dark brown to gray, 
moist


With organics at 10 feet


PEAT (PT), brown to black, moist (SWAMP 
DEPOSIT)


ORGANIC CLAY (OL), with fibers, brown, moist 
(SWAMP DEPOSIT)


With shells at 30 feet


Continued on next page
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Recovery


5-6-6
(12)
15"


7-5-2
(7)
14"


6-3-3
(6)
12"


2-3-2
(5)
16"


9-4-6
(10)
4"


TW
24"


0-1-1
(2)
18"


1-1-2
(3)
18"


0-1-1
(2)
18"


qₚ
tsf


MC
%


240


205


Tests or Remarks


Odor of petroleum from 6 
to 12 feet


Switched to mud rotary 
drilling at 15 feet
LL=238, PL=216, PI=22
OC=44%
Consolidation Test 
Attached 


OC=25%


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-6
LOCATION: Boring offset 18 feet south of staked location. 
See attached sketch.


NORTHING: 165807 EASTING: 465057


DRILLER: J. Tatro LOGGED BY: K. Zalec START DATE: 03/12/20 END DATE: 03/12/20
SURFACE


ELEVATION: 932.3 ft RIG: 75011 METHOD: 3 1/4" HSA SURFACING: Swamp WEATHER: Cloudy/drizzly


B1901826.00 Braun Intertec Corporation ST-6 page 1 of 4



mike

Highlight







Elev./
Depth


ft


891.8
40.5


884.3
48.0


879.3
53.0


W
at


er
Le


ve
l Description of Materials


(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


ORGANIC CLAY (OL), with fibers, brown, moist 
(SWAMP DEPOSIT)


Gray at 35 feet


POORLY GRADED SAND with SILT (SP-SM), 
fine to medium-grained Sand, gray, moist 
(GLACIAL OUTWASH)


With lenses of organics below 45 feet


CLAYEY SAND (SC), fine to coarse-grained 
Sand, trace Gravel, gray, moist, loose 
(GLACIAL TILL)


SANDY LEAN CLAY (CL), with Gravel, gray, 
moist, stiff to very stiff (GLACIAL TILL)


Continued on next page
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Recovery


0-1-1
(2)
18"


0-3-3
(6)
18"


2-1-1
(2)
18"


3-3-3
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3-4-5
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4-5-7
(12)
18"
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Tests or Remarks


LL=28, PL=13, PI=15


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-6
LOCATION: Boring offset 18 feet south of staked location. 
See attached sketch.


NORTHING: 165807 EASTING: 465057


DRILLER: J. Tatro LOGGED BY: K. Zalec START DATE: 03/12/20 END DATE: 03/12/20
SURFACE


ELEVATION: 932.3 ft RIG: 75011 METHOD: 3 1/4" HSA SURFACING: Swamp WEATHER: Cloudy/drizzly


B1901826.00 Braun Intertec Corporation ST-6 page 2 of 4







Elev./
Depth


ft


864.3
68.0


859.3
73.0


849.3
83.0


844.3
88.0


839.3
93.0


W
at


er
Le


ve
l Description of Materials


(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


SANDY LEAN CLAY (CL), with Gravel, gray, 
moist, stiff to very stiff (GLACIAL TILL)


FAT CLAY (CH), gray, moist, stiff (GLACIAL 
TILL)


SANDY FAT CLAY (CH), gray, moist, very stiff 
(GLACIAL TILL)


SANDY LEAN CLAY (CL), trace Gravel, gray, 
moist, very stiff (GLACIAL TILL)


POORLY GRADED SAND with SILT (SP-SM), 
fine to medium-grained Sand, brown, wet, 
dense (GLACIAL OUTWASH)


SANDY LEAN CLAY (CL), with Gravel, gray, 
moist, very stiff (GLACIAL TILL)


Continued on next page
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5-7-9
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% Tests or Remarks


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-6
LOCATION: Boring offset 18 feet south of staked location. 
See attached sketch.


NORTHING: 165807 EASTING: 465057


DRILLER: J. Tatro LOGGED BY: K. Zalec START DATE: 03/12/20 END DATE: 03/12/20
SURFACE


ELEVATION: 932.3 ft RIG: 75011 METHOD: 3 1/4" HSA SURFACING: Swamp WEATHER: Cloudy/drizzly
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Elev./
Depth


ft


835.3
97.0


829.3
103.0


821.8
110.5
821.3
111.0


W
at


er
Le


ve
l Description of Materials


(Soil-ASTM D2488 or 2487; Rock-USACE EM 
1110-1-2908)


SANDY LEAN CLAY (CL), with Gravel, gray, 
moist, very stiff (GLACIAL TILL)
SILTY SAND (SM), fine-grained Sand, trace 
Gravel, reddish brown, moist, dense (GLACIAL 
TILL)


CLAYEY SAND (SC), fine-grained Sand, with 
Gravel, gray, wet, dense (GLACIAL TILL)


POORLY GRADED SAND with SILT (SP-SM), 
fine-grained Sand, brown, wet, dense 
(GLACIAL OUTWASH)


END OF BORING


Boring immediately backfilled with bentonite 
grout
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Recovery


12-12-17
(29)
18"


13-14-17
(31)
6"


12-16-26
(42)
18"


qₚ
tsf


MC
% Tests or Remarks


Water observed at 12.0 
feet while drilling. 


LOG OF BORING
See Descriptive Terminology sheet for explanation of abbreviations


Project Number B1901826.00
Geotechnical Evaluation
Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East
Wayzata, Minnesota


BORING: ST-6
LOCATION: Boring offset 18 feet south of staked location. 
See attached sketch.


NORTHING: 165807 EASTING: 465057


DRILLER: J. Tatro LOGGED BY: K. Zalec START DATE: 03/12/20 END DATE: 03/12/20
SURFACE


ELEVATION: 932.3 ft RIG: 75011 METHOD: 3 1/4" HSA SURFACING: Swamp WEATHER: Cloudy/drizzly
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Project: Wayzata Barry & Lake Parking Lot Improvements


Braun Intertec Corporation


11001 Hampshire Avenue S


Minneapolis, MN 55438


952.995.2000
Total depth: 53.08 ft, Date: 4/22/2019


Surface Elevation: 932.10 ft


Wayzata, MN          Project Number: B1901826


Cone Type: 100624


Cone Operator: Holmbo


CPT: CPT-01


Location:


SBTn legend


1. Sensitive fine grained


2. Organic material


3. Clay to silty clay


4. Clayey silt to silty clay


5. Silty sand to sandy silt


6. Clean sand to silty sand


7. Gravelly sand to sand


8. Very stiff sand to clayey sand


9. Very stiff fine grained


CPeT-IT v.2.2.1.1 - CPTU data presentation & interpretation software - Report created on: 7/2/2019, 3:09:49 PM 1


Project file: E:\flash drive backup 6_25_2019\CPT\B1901826\cpetit.cpt







Project: Wayzata Barry & Lake Parking Lot Improvements


Braun Intertec Corporation


11001 Hampshire Avenue S


Minneapolis, MN 55438


952.995.2000
Total depth: 59.84 ft, Date: 4/22/2019


Surface Elevation: 933.10 ft


Wayzata, MN          Project Number: B1901826


Cone Type: 100624


Cone Operator: Holmbo


CPT: CPT-02


Location:


SBTn legend


1. Sensitive fine grained


2. Organic material


3. Clay to silty clay


4. Clayey silt to silty clay


5. Silty sand to sandy silt


6. Clean sand to silty sand


7. Gravelly sand to sand


8. Very stiff sand to clayey sand


9. Very stiff fine grained


CPeT-IT v.2.2.1.1 - CPTU data presentation & interpretation software - Report created on: 7/2/2019, 3:09:50 PM 2


Project file: E:\flash drive backup 6_25_2019\CPT\B1901826\cpetit.cpt







Project: Wayzata Barry & Lake Parking Lot Improvements


Braun Intertec Corporation


11001 Hampshire Avenue S


Minneapolis, MN 55438


952.995.2000
Total depth: 50.07 ft, Date: 4/22/2019


Surface Elevation: 933.10 ft


Wayzata, MN          Project Number: B1901826


Cone Type: 100624


Cone Operator: Holmbo


CPT: CPT-03


Location:


SBTn legend


1. Sensitive fine grained


2. Organic material


3. Clay to silty clay


4. Clayey silt to silty clay


5. Silty sand to sandy silt


6. Clean sand to silty sand


7. Gravelly sand to sand


8. Very stiff sand to clayey sand


9. Very stiff fine grained


CPeT-IT v.2.2.1.1 - CPTU data presentation & interpretation software - Report created on: 7/2/2019, 3:09:50 PM 3
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Project: Wayzata Barry & Lake Parking Lot Improvements


Braun Intertec Corporation


11001 Hampshire Avenue S


Minneapolis, MN 55438


952.995.2000
Total depth: 83.92 ft, Date: 5/15/2019


Surface Elevation: 932.20 ft


Wayzata, MN          Project Number: B1901826


Cone Type: 131101


Cone Operator: Holmbo


CPT: CPT-04


Location:


SBTn legend


1. Sensitive fine grained


2. Organic material


3. Clay to silty clay


4. Clayey silt to silty clay


5. Silty sand to sandy silt


6. Clean sand to silty sand


7. Gravelly sand to sand


8. Very stiff sand to clayey sand


9. Very stiff fine grained
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Descriptive Terminology of Soil
Based on Standards ASTM D2487/2488


(Unified Soil Classification System)


Group 


Symbol Group NameB


 Cu ≥ 4 and 1 ≤ Cc ≤ 3D GW  Well-graded gravelE


 Cu < 4 and/or (Cc < 1 or Cc > 3)D GP  Poorly graded gravelE


 Fines classify as ML or MH GM  Silty gravelE F G


 Fines Classify as CL or CH GC  Clayey gravelE F G


 Cu ≥ 6 and 1 ≤ Cc ≤ 3D SW  Well-graded sandI


 Cu < 6 and/or (Cc < 1 or Cc > 3)D SP  Poorly graded sandI


 Fines classify as ML or MH SM  Silty sandF G I


 Fines classify as CL or CH SC  Clayey sandF G I


CL  Lean clayK L M


 PI < 4 or plots below "A" lineJ ML  SiltK L M


Organic OL


CH  Fat clayK L M


MH  Elastic siltK L M


Organic OH


PT  Peat Highly Organic Soils


Silts and Clays 


(Liquid limit less than 


50)


Silts and Clays 


(Liquid limit 50 or 


more)


Primarily organic matter, dark in color, and organic odor


Inorganic


Inorganic


 PI > 7 and plots on or above "A" lineJ


 PI plots on or above "A" line


 PI plots below "A" line


Criteria for Assigning Group Symbols and 


Group Names Using Laboratory TestsA


Soil Classification
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Sands 


(50% or more coarse 


fraction passes No. 4 


sieve)


Clean Gravels


(Less than 5% finesC)


Gravels with Fines 


(More than 12% finesC) 


Clean Sands 


(Less than 5% finesH)


Sands with Fines 


(More than 12% finesH)


Gravels


 (More than 50% of 


coarse fraction 


retained on No. 4 


sieve)


Liquid Limit − oven dried


Liquid Limit − not dried
<0.75


Organic clay K L M N


Organic silt K L M O


Liquid Limit − oven dried


Liquid Limit − not dried
<0.75


Organic clay K L M P


Organic silt K L M Q


Particle Size Identification
Boulders.............. over 12"  
Cobbles................ 3" to 12"
Gravel


Coarse............. 3/4" to 3" (19.00 mm to 75.00 mm)
Fine................. No. 4 to 3/4" (4.75 mm to 19.00 mm)


Sand
Coarse.............. No. 10 to No. 4 (2.00 mm to 4.75 mm)
Medium........... No. 40 to No. 10 (0.425 mm to 2.00 mm) 
Fine.................. No. 200 to No. 40 (0.075 mm to 0.425 mm)


Silt........................ No. 200 (0.075 mm) to .005 mm
Clay...................... < .005 mm


Relative ProportionsL, M


trace............................. 0 to 5%
little.............................. 6 to 14%
with.............................. ≥ 15%


Inclusion Thicknesses
lens............................... 0 to 1/8"
seam............................. 1/8" to 1"
layer.............................. over 1"  


Apparent Relative Density of Cohesionless Soils
Very loose ..................... 0 to 4 BPF
Loose ............................ 5 to 10 BPF
Medium dense.............. 11 to 30 BPF
Dense............................ 31 to 50 BPF
Very dense.................... over 50 BPF


A. Based on the material passing the 3-inch (75-mm) sieve. 
B. If field sample contained cobbles or boulders, or both, add "with cobbles or boulders,  


or both" to group name.
C. Gravels with 5 to 12% fines require dual symbols:


GW-GM well-graded gravel with silt
GW-GC  well-graded gravel with clay
GP-GM poorly graded gravel with silt
GP-GC poorly graded gravel with clay 


D. Cu = D60 / D10 Cc =  𝐷30
2 /  (𝐷10 𝑥 𝐷60) 


E. If soil contains ≥ 15% sand, add "with sand" to group name.  
F. If fines classify as CL-ML, use dual symbol GC-GM or SC-SM.
G. If fines are organic, add "with organic fines" to group name. 
H. Sands with 5 to 12% fines require dual symbols:


SW-SM well-graded sand with silt
SW-SC well-graded sand with clay
SP-SM poorly graded sand with silt 
SP-SC poorly graded sand with clay


I. If soil contains ≥ 15% gravel, add "with gravel" to group name. 
J. If Atterberg limits plot in hatched area, soil is CL-ML, silty clay. 
K. If soil contains 15 to < 30% plus No. 200, add "with sand" or "with gravel", whichever is 


predominant. 
L. If soil contains ≥ 30% plus No. 200, predominantly sand, add “sandy” to group name.
M. If soil contains ≥ 30% plus No. 200 predominantly gravel, add “gravelly” to group name.
N. PI ≥ 4 and plots on or above “A” line.
O. PI < 4 or plots below “A” line.
P. PI plots on or above “A” line.
Q. PI plots below “A” line.


Laboratory Tests
DD Dry density, pcf OC Organic content, % LL Liquid limit
WD Wet density, pcf qp Pocket penetrometer strength, tsf PL Plastic limit 
P200 % Passing #200 sieve MC Moisture content, % PI Plasticity index 


qU Unconfined compression test, tsf


Consistency of Blows             Approximate Unconfined 
Cohesive Soils             Per Foot            Compressive Strength
Very soft................... 0 to 1 BPF................... < 0.25 tsf
Soft........................... 2 to 4 BPF................... 0.25 to 0.5 tsf
Medium.................... 5 to 8 BPF .................. 0.5 to 1 tsf
Stiff........................... 9 to 15 BPF................. 1 to 2 tsf
Very Stiff................... 16 to 30 BPF............... 2 to 4 tsf
Hard.......................... over 30 BPF................ > 4 tsf


Drilling Notes:
Blows/N-value:  Blows indicate the driving resistance recorded 
for each 6-inch interval. The reported N-value is the blows per 
foot recorded by summing the second and third interval in 
accordance with the Standard Penetration Test, ASTM D1586.


Partial Penetration: If the sampler could not be driven through 
a full 6-inch interval, the number of blows for that partial 
penetration is shown as #/x" (i.e. 50/2"). The N-value is 
reported as "REF" indicating refusal.


Recovery:  Indicates the inches of sample recovered from the 
sampled interval. For a standard penetration test, full recovery 
is 18", and is 24" for a thinwall/shelby tube sample.


WOH:  Indicates the sampler penetrated soil under weight of 
hammer and rods alone; driving not required.  


WOR: Indicates the sampler penetrated soil under weight of 
rods alone; hammer weight and driving not required. 


Water Level: Indicates the water level measured by the drillers 
either while drilling (       ), at the end of drilling (       ), or at 
some time after drilling (        ).  


Moisture Content:
Dry: Absence of moisture, dusty, dry to the touch.
Moist:  Damp but no visible water.
Wet:  Visible free water, usually soil is below water table.
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This document accompanies Cone Penetration Test 
Data.  Please refer to the Boring Log Descriptive 
Terminology Sheet for information relevant to 
conventional v. Cone Penetration Test (CPT) boring 
logs.  
 
Cone Penetration Test (CPT) sounding was 
performed in general accordance with ASTM D 5778 
and consistent with the ordinary degree of care and 
skill used by reputable practitioners of the same 
discipline currently practicing under similar 
circumstances and in the same locality.  No warranty, 
express or implied, is made.  
 
Since subsurface conditions outside each CPT 
sounding are unknown, and soil, rock and pore water 
conditions cannot be relied upon to be consistent or 
uniform, no warranty is made that conditions 
adjacent to each sounding will necessarily be the 
same as or similar to those shown on this log.  
Braun Intertec is not  responsible for any 
interpretations, assumptions, projections or 
interpolations of the data made by others. 
 
Pore water pressure measurements and 
subsequently interpreted water levels shown on CPT 
logs should be used with discretion as they represent 
dynamic conditions.  Dynamic pore water pressure 
measurements may deviate substantially from 
hydrostatic conditions, especially in cohesive soils.  
In cohesive soils, pore water pressures often take an 
extended time to reach equilibrium and thus reflect 
their true field level.  Groundwater levels can be 
expected to vary both seasonally and yearly.  The 
absence of notations on this log regarding water 
does not necessarily mean that groundwater is not 
present to the depth explored, or that a contractor will 
not encounter groundwater during excavation or 
construction. 
 


CPT Terminology 


CPT ............ Cone Penetration Test 
CPTU ......... Cone Penetration Test with Pore 
Pressure measurements 
SCPTU ....... Cone Penetration Test with Pore 
Pressure and Seismic measurements 
Piezocone...Common name for CPTU test 


QT ........................ normalized cone resistance 


Bq ......................... pore pressure ratio 


Fr .......................... normalized friction ratio 


σvo ........................ overburden pressure 


σ’vo ....................... effective overburden pressure 


 


qT TIP RESISTANCE 


The resistance at the cone corrected for water 
pressure. Data is from cone with a 60 degree apex 
angle and a 15 cm


2
 end area. 


 


fs SLEEVE FRICTION RESISTANCE  


The resistance along the sleeve of the penetrometer.  
 


Fr Friction Ratio 


Ratio of sleeve friction over corrected tip resistance.  
Fr = fs/qt 
 


Vs Shear Wave Velocity 


A measure of the speed at which a seismic wave 
travels through soil/rock.   


SBT SOIL BEHAVIOR TYPE 


Soil Identification methods for the Cone 
Penetration Test are based on correlation 
charts developed from observations of CPT 
data and conventional borings.  Please note 
that these identification charts are provided as 
a guide to Soil Behavior Type and should not 
be used to infer a soil classification based on 
grain size distribution.   
 
Engineering judgment and comparison with 
augered borings is especially important in the 
proper interpretation of CPT data in certain 
geo-materials. 
 
The following charts provide a Soil Behavior 
Type for the CPT Data.  The numbers 
corresponding to different regions on the 
charts represent the following soil behavior 
types:  
 
Soil Behavior Type based on friction ratio 
 


 
Robertson CPT 1990 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Soil Behavior Type based on pore pressure 
 


 
Robertson CPT 1990 


 


 
1  Sensitive, Fine Grained 
2  Organic Soils - Peat 
3  Clays - Clay to Silty Clay 
4  Silt Mixtures - Clayey Silt to Silty Clay 
5  Sand Mixtures - Silty Sand to Sandy Silt 
6  Sands - Clean Sand to Silty Sand 
7  Gravelly Sand to Sand 
8  Very Stiff Sand to Clayey Sand 
9  Very Stiff, Fine Grained  
 


U2 PORE WATER MEASUREMENTS                


Pore water measurements reported on CPT logs 
are representative of pore water pressures 
measured at the U2 location, just behind the 
cone tip, prior to the sleeve, as shown in the 
figure below.  These measurements are 
considered to represent dynamic pore water 
pressures due to the local disturbance caused by 
the cone tip.  Dynamic pore water pressure 
decay and static pore water pressure 
measurements are reported on a Pore Water 
Pressure Dissipation Graph. 
 


      


Descriptive Terminology  
Cone Penetration Test 
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Applied Pressure - tsf
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Natural Dry Dens.
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Sp. Overburden Pc Cc Cr
Swell Press. Swell
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90.8 % 558.8 % 9.2 1.5 0.3 4.86 0.34 9.228


PEAT, brown (PT) PT


B1901826.00 City of Wayzata


Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East, Wayzata, MN


ASTM D 2435


MATERIAL DESCRIPTION USCS AASHTO


Project No. Client: Remarks:


Project:


Source of Sample: ST-4


Figure







Dial Reading vs. Time
Project No.:
Project:


Source of Sample: ST-4


Load No.=


Load=


D0 =


D50 =


D100 =


T50 =


Cv @ T50


3.487 ft.2/day


Ca = 0.091


Load No.=


Load=


D0 =


D50 =


D100 =


T50 =


Cv @ T50


1.077 ft.2/day


Ca = 0.189


B1901826.00
Wayzata Barry and Lake Parking Lot Improvements
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Dial Reading vs. Time
Project No.:
Project:


Source of Sample: ST-4


Load No.=


Load=


D0 =


D50 =


D100 =


T50 =


Cv @ T50


0.136 ft.2/day


Ca = 0.232


Load No.=


Load=


D0 =


D50 =


D100 =


T50 =


Cv @ T50


0.131 ft.2/day


Ca = 0.007
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SWELL/CONSOLIDATION TEST
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Applied Pressure - tsf
0.1 1


Natural Dry Dens.
LL PI


Sp. Overburden Pc Cc Cr
Swell Press. Swell


%
eoSat. Moist. (pcf) Gr. (tsf) (tsf) (tsf)


99.6 % 191.4 % 25.8 2 0.9 2.98 0.14 3.844


PEAT, brown (PT) PT


B1901826.00 City of Wayzata


Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East, Wayzata, MN


ASTM D 2435


MATERIAL DESCRIPTION USCS AASHTO


Project No. Client: Remarks:


Project:


Source of Sample: ST-5


Figure







Dial Reading vs. Time
Project No.:
Project:


Source of Sample: ST-5


Load No.=
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T50 =


Cv @ T50


0.997 ft.2/day


Ca = 0.013
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Cv @ T50


0.597 ft.2/day


Ca = 0.035
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Dial Reading vs. Time
Project No.:
Project:


Source of Sample: ST-5


Load No.=


Load=


D0 =


D50 =


D100 =


T50 =


Cv @ T50


0.072 ft.2/day


Ca = 0.104
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Load=
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D100 =


T50 =


Cv @ T50


0.024 ft.2/day


Ca = 0.097
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SWELL/CONSOLIDATION TEST
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PEAT, brown (PT) PT


B1901826.00 City of Wayzata


Wayzata Barry and Lake Parking Lot Improvements
235 Lake Street East, Wayzata, MN


ASTM D 2435


MATERIAL DESCRIPTION USCS AASHTO


Project No. Client: Remarks:


Project:


Source of Sample: ST-6


Figure







Dial Reading vs. Time
Project No.:
Project:


Source of Sample: ST-6


Load No.=


Load=
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D50 =


D100 =


T50 =


Cv @ T50


4.738 ft.2/day


Ca = 0.008
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Load=


D0 =


D50 =


D100 =


T50 =


Cv @ T50


3.934 ft.2/day


Ca = 0.022
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Dial Reading vs. Time
Project No.:
Project:


Source of Sample: ST-6


Load No.=


Load=


D0 =


D50 =


D100 =


T50 =


Cv @ T50


3.572 ft.2/day


Ca = 0.046
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Cv @ T50
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Ca = 0.162
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Dial Reading vs. Time
Project No.:
Project:


Source of Sample: ST-6


Load No.=


Load=


D0 =


D50 =


D100 =


T50 =


Cv @ T50


0.024 ft.2/day


Ca = 0.153
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Cv @ T50
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Ca = 0.008


B1901826.00
Wayzata Barry and Lake Parking Lot Improvements


6


4.00 tsf


0.3259


0.3704


0.4150


9.71 min.


7


8.00 tsf


0.4334


0.4451


0.4569


0.19 min.


D
ia


l R
e


a
d


in
g


 (
in


.)


0.457


0.442


0.427


0.412


0.397


0.382


0.367


0.352


0.337


0.322


0.307


Elapsed Time (min.)
0.1 1 10 100 1000


t 4t


D
ia


l R
e


a
d


in
g


 (
in


.)


0.4650


0.4625


0.4600


0.4575


0.4550


0.4525


0.4500


0.4475


0.4450


0.4425


0.4400


Elapsed Time (min.)
0.1 1 10 100 1000


Figure
Braun Intertec











 
Is there a link or reference to published research data that Rain Guardians achieve a 44% TP
reduction?

I have attached a link to the product website.  They discuss 60-90% sediment removal.  I will
have Stantec provide how they came up with 44% TP removal.

                http://www.rainguardian.biz/
 

It would be helpful for MCWD staff to understand what stormwater BMPs were used at the
adjacent new developments.

All three properties are less than one acre in size and are slightly decreasing hardcover. 
MCWD requirement is to incorporate BMP’s.
235 Lake Street – sump MH’s pick up drainage from the drive aisle and roof.
253 Lake Street – sump MH’s pick up drainage from roof, possible green roof-type
treatments on rear patio.
275 Lake Street – underground storage/treatment structure picks up driveway and roof.
 

Has the City reviewed any plans or concepts for how stormwater will be treated for the
proposed private developments?

Is there an opportunity to achieve a higher TP removal at these sites?
See above.  No additional TP removal is possible due to groundwater, soil conditions (fill over
peat), and likely petroleum contamination.
 

Did the City consider any other site configurations for the buildings and parking lot?
Can any of the proposed private developments be built on top of a parking garage?

All three of the buildings have underground parking built into their design.
Did the public-private partnership consider flipping the parking lot and buildings to
potentially put an underground filtration basin near E. Lake Street?

The partnership did not consider placing the parking lot in front for two reasons:
1. The same soil conditions exist beneath the buildings (high groundwater, poor soils,

contamination).
2. The Wayzata Design Guidelines (part of the Zoning Code) requires that parking be behind

buildings so buildings are more pedestrian accessible.
Can the parking lot be pitched to drain to an area (toward the south) that has lower
groundwater elevations and be suitable for a BMP?

The soil conditions on the south of the lots are also not suitable for BMP’s.  As mentioned
above, we have asked developers to use sump MH’s as BMP’s along the north edge of Lake
Street.

 
 Has the City explored if there is an opportunity to treat stormwater at the downstream prior
to entering Lake Minnetonka?

We have looked at other opportunities, in fact in 1990, the city installed a sump MH (60” deep
sump) along the south side of Lake Street, directly downstream and across from the 253 Lake
Street property.  This structure is inspected and cleaned twice a year (spring & fall).  Anything
further south of Lake street and the adjacency to Lake Minnetonka brings additional
groundwater issues.  The challenge with this area is, historically, these several blocks of Lake

http://www.rainguardian.biz/


Street, between Barry Ave and Ferndale Ave housed a lumber yard, a car repair shop, and
several gas stations, which contributed to soil contamination issues, even within the roadway.

 
Are there any past or future City stormwater management initiatives that exceed the City’s
Stormwater Management Ordinance?

Yes.  We have implemented several projects that exceed our City’s Stormwater Ordinance.
1. We are currently wrapping up the first phase of our Lake Effect (Panoway) project where we

have converted a parking lot to a park (approx. 1 acre of hardcover removed), and
implemented vegetated stormwater trenches (boxes) along the 600 Block of Lake Street.

2. In 1999, the city installed a structural sediment control device at the intersection of Lake
Street and Minnetonka Avenue.  This was several years before MPCA rules and MCWD
phosphorus standards.

3. In 2010, the city installed a structural sediment control device at the intersection of Broadway
Avenue and Mill Street.  This was not a requirement of the project, but it was installed
because it was the “right thing to do” in our downtown.

4. In 2011, we received a LID grant from MCWD for our Wayzata Blvd reconstruction project,
where we narrowed the roadway, installed inverted medians to catch stormwater, and
installed several sump MH’s.  LID grants were only distributed if city regulations were being
exceeded.

5. In 2015, we received a LID grant from MCWD for our Ferndale Road reconstruction, where
the roadway was slightly narrowed and three (3) structural treatment devices were installed
where there previously had been direct drainage to Lake Minnetonka.

6. On an annual basis, we work with individual homeowners/builders to make stormwater
improvements.  This involves everything from rain barrels to pervious pavers, to underground
infiltration.  The MCWD does not regulate single family homes, yet the City of Wayzata does,
whenever possible.

 
Staff feel that addressing the suggested items will help the MCWD Board of Managers make an

informed decision at the September 24th meeting.  I will be out of the office tomorrow, however,
please feel free to give me or Tom a call with questions next week.
 
Thank you,
 
Heidi
 
 

Heidi Quinn  |  Permitting Technician  |  Minnehaha Creek Watershed District
15320 Minnetonka Boulevard  |  Minnetonka, MN 55345  |  Office: 952-641-4504 

 
 

From: Heidi Quinn 
Sent: Friday, August 21, 2020 10:56 AM
To: 'Mike Kelly' <mike@wayzata.org>
Cc: john.smyth@stantec.com; Anderson, Ken (Ken.Anderson@stantec.com)
<Ken.Anderson@stantec.com>; Jeffrey Dahl <jdahl@wayzata.org>; Ken Willcox

mailto:mike@wayzata.org
mailto:john.smyth@stantec.com
mailto:Ken.Anderson@stantec.com
mailto:Ken.Anderson@stantec.com
mailto:jdahl@wayzata.org


<kenwillcox@wayzata.org>
Subject: RE: Wayzata request for Concurrence
 
Mike,
 
I am writing to confirm that I have received the materials and request for Board consideration.
 
Thank you,
 
Heidi
 

Heidi Quinn  |  Permitting Technician  |  Minnehaha Creek Watershed District
15320 Minnetonka Boulevard  |  Minnetonka, MN 55345  |  Office: 952-641-4504 

 
 

From: Mike Kelly [mailto:mike@wayzata.org] 
Sent: Thursday, August 20, 2020 7:44 AM
To: Heidi Quinn <hquinn@minnehahacreek.org>
Cc: john.smyth@stantec.com; Anderson, Ken (Ken.Anderson@stantec.com)
<Ken.Anderson@stantec.com>; Jeffrey Dahl <jdahl@wayzata.org>; Ken Willcox
<kenwillcox@wayzata.org>
Subject: Wayzata request for Concurrence
 
Heidi,
Please find attached a letter requesting concurrence of variance from the City of Wayzata’s wetland
buffer standards and stormwater management standards for a parking project proposed at Lake
Street and Barry Avenue in Wayzata.
 
I have also attached some background documentation to support the letter.
 
We would like to get this issue resolved, as soon as possible, and look forward to your assistance.
 
Please contact me with any questions or concerns.  Thank you.

 
Michael H. Kelly, Jr., P.E.
City Engineer/Director of Public Works
mike@wayzata.org | 952-404-5316
299 Wayzata Blvd W | Wayzata, MN 55391
www.wayzata.org

  

 
 

mailto:kenwillcox@wayzata.org
mailto:mike@wayzata.org
mailto:hquinn@minnehahacreek.org
mailto:john.smyth@stantec.com
mailto:Ken.Anderson@stantec.com
mailto:Ken.Anderson@stantec.com
mailto:jdahl@wayzata.org
mailto:kenwillcox@wayzata.org
mailto:mike@wayzata.org
http://www.wayzata.org/
https://www.facebook.com/cityofwayzata
https://twitter.com/wayzatamngov
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To: Mike Kelly From: John Smyth 

 City of Wayzata  Stantec 

File: 193804692 Date: September 4, 2019 

 

Reference:  Barry Avenue and Lake Street Parking Improvements Vegetative Restoration 

One of the WCA TEP recommended conditions of approval for the Barry Avenue and Lake Street Parking 
permit was a vegetative restoration plan to remove invasive vegetation and potential seeding to improve the 
vegetation within the area that will remain north of the proposed parking areas on the three lots.  This area is 
shown in green on the attached Figure 1.  The existing wetland is predominately a scrub shrub basin with 
pockets of semi permanently flooded emergent deep marsh present in remnant ditches and natural low spots 
throughout the basin.  The shrub layer is dominated by common buckthorn in the wetlands and upland with 
pockets of red osier dogwood as you get closer to the existing pond to the north.  Trees are limited but 
included boxelder and black willow.  In much of the area the dense buckthorn shades out the understory so  
ground cover is sparse.  The ground cover observed in the portion of the wetland to be restored included 
jewelweed, marsh marigold, trillium, reed canary grass, stinging nettle, and giant goldenrod,     

The attached Figure 1 provides the area of proposed vegetative restoration as well as a potential expansion 
area to the pond north of the site.  Natural barriers for invasive species encroachment are proposed for the 
boundary of the project.  As a result, the western boundary will be the existing channel and the eastern 
boundary will be an existing parking lot, the southern boundary is the proposed parking lot and the northern 
boundary is recommended to be the existing pond.  The existing project area is 0.80 acres in size and an 
additional 0.17 acres would be added if the project area extended to pond located off the property to the 
north. The extension of the project to the pond is dependent on permission of the off-site property owner and 
the desire of the City to conduct work outside areas under its control.   

The recommendations for tasks to be complete by year and season are below.  

 Winter Year 1:  Cut and treat stumps of European buckthorn. Pull material to an area for shredding 
with forestry mower or chipper.  Do not leave more that 2-inches of shredded material on the ground.  
Recommended Herbicide: Garlon 4 with Bark Oil. 

 Summer (Following Winter Year 1) :  The expectation is that once the shade of European buckthorn 
is removed that some invasive species will develop within the area. A Foliar treatment with Krenite to 
remove invasive species should be conducted. 

 Winter Year 2:  Groundwater and poor soils will make access to the site more difficult during the 
growing season, so we recommend the seed is broadcast during the winter.  The snow will also help 
to work the seed into the ground. We anticipate that the removal of European buckthorn will 
significantly reduce canopy cover and propose to seed the wetland with a combination of Wet 
Meadow Mix 34-271 and Riparian (Floodplain) mix 34-261.  The small amount of upland will be 
seeded with Woodland Edge mix 36-211.  The exact rate between the seed mixes will be determined 
after the buckthorn removal has occurred to get an idea of canopy cover remaining.  

 Vegetative Maintenance: It is recommended that 3-years of vegetative maintenance occur after the 
seeding.  The vegetative maintenance would include spot mowing and spot treatment of invasive 
species. 



September 4, 2019 

Mike Kelly 

Page 2 of 2  

Reference:     Barry Avenue and Lake Street Parking Improvements Vegetative Restoration 

sj v:\1938\active\193804692\reports\environmental\veg restoration memo^9-4-19.docx 

Some modifications to the plan may be necessary to account for  weather or vegetative conditions 
encountered after buckthorn removal.   

Stantec  

John Smyth WDC 
Water Resource Specialist 
 
Phone: 651 775-5104 
Fax: N/A 
John.Smyth@stantec.com 

Attachment: Figure 1. 

c. C.C. 
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Notes
1. Coordinate System:  NAD 1983 StatePlane Minnesota
South FIPS 2203 Feet
2. Data Sources Include: Stantec, NADS, USGS
3. Orthophotography: 2016 Metropolitan Council/MnGeo

Disclaimer: Stantec assumes no responsibil ity for data
supplied in electronic format. The recipient accepts full
responsibil ity for verifying the accuracy and completeness
of the data. The recipient releases Stantec, its officers,
employees, consultants and agents, from any and all claims
arising in any way from the content or provision of the data.
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