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PERMIT REPORT 
To: Board of Managers 
From:  Heidi Quinn, Permitting Technician  
Date: November 8, 2018 
Re: Permit 18-625: Minnehaha Creek FEMA Streambank Repairs 
 
 
Recommendation: 
Approval of MCWD permit application on the following conditions: 

1. Identification of the contractor responsible for implementing the erosion control plan. 
2. Submission of a construction schedule. 

 
And stipulation: 

1. Submission of an as-built survey upon project completion.  
2. No activity affecting the bed of a watercourse may be conducted between March 15th and 

June 15th
. 

Background: 
The Minnehaha Creek Watershed District (MCWD), in partnership with the Minneapolis Park 
and Recreation Board (MPRB), has submitted a permit application for the repair and stabilization 
of streambanks along Minnehaha Creek in the City of Minneapolis.  The repairs and stabilization 
are proposed for areas of creek bank that were damaged by flooding in 2014.  The application 
was completed on October 29th, 2018and a public notice was sent to property owners within 600 
feet of the project on October 25th, 2018. All land on which work will take place is owned by the 
MPRB; MCWD is undertaking the work on the MPRB land through a Memorandum of 
Understanding for the project entered by the parties on September 6th, 2018 (attachment 2). 
  
Through an engineering screening and coordination with the MPRB and the City of Minneapolis, 
10 sites were identified that required repair and stabilization, to reduce erosion and protect the 
stream channel from future flood damage. While the work will take place at multiple distinct 
locations, the applicant has requested approval of a single permit; joint analysis of the work at 
the 10 sites provides efficiency without diminishing the effectiveness or applicability of the 
MCWD rules.  
 
The project triggers the District’s Erosion Control, Floodplain Alteration, and Shoreline and 
Streambank Stabilization rules.  The Applicant has also requested an exception from Section 3(a) 
and 3(b) of the District’s Floodplain Alteration rule.  The below table summarizes the project site 
identification number, proposed work, and applicable rules. 
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Project Site Work Proposed Applicable Rule(s) 
2 Class V Trail Repair Erosion Control, Floodplain Alteration  

5 Hard Armor Stabilization 
Erosion Control, Streambank Stabilization, 
Floodplain Alteration 

8 Class V Trail & Bioengineering  
Erosion Control, Streambank Stabilization, 
Floodplain Alteration 

9 
Replacement of Riprap over Existing 
Retaining Wall Streambank Stabilization  

10 
Salvage and Repair of Limestone slabs 
and Stabilize Bank 

Erosion Control, Streambank Stabilization – Public 
Access, Floodplain Alteration 

11 Salvage and Repair of Limestone Stairs Streambank Stabilization- Public Access 
13 Class V Trail Repair Erosion Control  

26 Bioengineered Stabilization 
Erosion Control, Streambank Stabilization, 
Floodplain Alteration 

30 Hard Armor Stabilization 
Erosion Control, Streambank Stabilization, 
Floodplain Alteration 

34 Bioengineered Stabilization 
Erosion Control, Streambank Stabilization, 
Floodplain Alteration 

Table 1: Proposed Work Summary per Plan Set (attachment 3) 

 
The application is before the board of managers because of the exception request, and in keeping 
with MCWD policy directing board review and determination of permits for MCWD projects. 
 
District Rule Analysis: 
 
Erosion Control Rule 
The District’s Erosion Control Rule is applied to projects proposing 5,000 square feet of 
disturbance or 50 cubic yards of fill, excavation, or stockpiling on-site. The Applicant is 
proposing a total of 13,068 square feet and 93 cubic yards of disturbance, therefore the rule is 
triggered. In accordance with the rule provisions, the Applicant has submitted an erosion control 
plan which identifies erosion and sediment control best management practices.  These include a 
rock construction entrance, silt fence down gradient of disturbed areas, silt curtain locations 
should winter conditions not hold, and inlet protection where necessary. Additionally, a 
vegetative stabilization plan including the incorporation of six-inches of topsoil into underlying 
soils prior to final stabilization has also been provided.  
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Identification of the responsible contractor and construction schedule are listed as recommended 
conditions of approval. Upon satisfaction of the recommended condition, the project meets the 
Erosion Control Rule. 
 
Floodplain Alteration 
The Floodplain Alteration Rule is triggered whenever land altering activity is proposed beneath 
the 100-year high water elevation of any waterbody. The Applicant is proposing disturbance in 
the floodplain of Minnehaha Creek, at 6 of the 10 project sites; 2, 5, 8, 10, 30 and 34, therefore 
the rule is triggered (see attached plans, attachment 2).  
 
Section 3(a) of the rule requires the creation of floodplain storage capacity to be created for any 
fill placed below within the floodplain to ensure that the fill shall not cause a net decrease in 
storage capacity below the projected 100-year high water elevation of a waterbody or 
watercourse (per section 3(b)). The Applicant has requested an exception from providing 
compensatory storage for fill at 6 projects sites, totaling 115.5 cubic yards of floodplain fill as 
described in table 2 below.  The Exception analysis is provided at the end of the permit report. 
 

Project 
Site Work Proposed Estimated Fill 

(cy) 

2 Class V Trail Repair 19.5 
5 Hard Armor Stabilization 5 
8 Class V Trail & Bioengineering  50 

10 Outfall and Bank Stabilization  3 
30 Bioengineered Stabilization 1 
34 Bioengineered Stabilization 37 

Total:  115.5 
Table 2: Proposed fill below the 100-year high water elevation 

Section 3(b) of the rule requires no increase in the 100-year flood elevation of a watercourse. 
While the Applicant is proposing floodplain fill associated with the stabilization and repair 
practices as shown in the attached plans, information has been submitted demonstrating no 
change in the 100-year flood elevation based on the estimated lateral recession analysis 
(numerically details the amount of streambank material lost laterally to the creek on an annual 
basis; and, compares this to the amount added to identify any difference in water dispersion) and 
a FEMA Damage Report, attachment 4, (specifically detailing damage to Minnehaha Creek after 
the 2014 floods).  As demonstrating a no increase in 100-year elevation typically requires the 
creation of compensatory storage, the Applicant has requested an exception to 3(b) for the 
methodology used to demonstrate no increase in the 100-year elevation of 6 sites on Minnehaha 
Creek.  The Exception analysis is provided at the end of the permit report.   
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Section 3(c) of the rule states that section 3(a) of this rule does not apply to fill in a waterbasin if 
the applicant shows that the proposed fill, together with the filling of all other properties on the  
waterbody to the same degree of encroachment will not cause high water or aggravate flooding 
on other properties. Because the project involves a watercourse, section 3(c) of the rule does not 
apply to this project. 
 
Section 3(d) of the rule requires that no new impervious surface be created in the lesser of 25 feet 
of the centerline of a watercourse or the 10-year floodplain, unless that surface is an integral 
component of a linear public roadway or trail. All impervious surface within 25 feet of the 
centerline of the creek is part of the existing trail system (sites 2 and 8), which is undergoing 
repairs within its existing footprint and not proposing any new or additional impervious surface.  
The proposed project has met this criteria of the rule. 
 
Section 3(e) of the rule is not applicable, as no ice ridge grading is proposed. 
 
Section 3(f) of the rule requires that the low openings to all structures be a minimum of 2 feet 
above the 100 year high water elevation. No new buildings are proposed with the project, 
therefore section 3(f) is not applicable. 
 
Under section 4(h) of the rule, submission of an as-built survey upon project completion is 
required for any project proposing more than 50 cubic yards of disturbance within the floodplain. 
Because the proposed project exceeds 50 cubic yards of floodplain disturbance, submission of an 
as-built survey is required, and has been listed in the recommended stipulations on the permit.  
 
Upon satisfaction of the recommended stipulations, the project will meet the Floodplain 
Alteration Rule, apart from section 3(a) & 3(b), as noted above, for which the Applicant has 
requested an Exception. 
 
Shoreline and Streambank Stabilization 
The Shoreline and Streambank Stabilization rule regulates alterations and improvements to the 
banks of watercourses. The project is proposing stabilization of approximately 480 linear feet of 
eroded and damaged creek banks through, bioengineering and hard armoring stabilization 
techniques at 6 sites, salvage and repair of public access at 2 sites and maintenance of an existing 
retaining wall at 1 site.  The below table 3 summarizes the project sites and applicable rule 
criteria within the Shoreline and Streambank Stabilization rule. 
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Project 

Site Work Proposed Applicable Rule Section(s) 

5 Hard Armor Stabilization 
Section 6- Stabilization & Section 
10-Retaining Walls  

8  Bioengineering  Section 6- Stabilization 

9 
Replacement of Riprap over 
Existing Retaining Wall Section 10- Retaining Walls 

10 

Salvage and Repair of Limestone 
slabs and Bank/Outfall 
Stabilization 

Section 6- Stabilization & Section 
11- Other Improvements- Public 
Access 

11 
Salvage and Repair of Limestone 
Stairs 

Section 11- Other Improvements- 
Public Access 

26 Bioengineered Stabilization Section 6- Stabilization 

30 Hard Armor Stabilization 
Section 6- Stabilization & Section 
10- Retaining Walls  

34 Bioengineered Stabilization Section 6- Stabilization 
Table 3: Shoreline Stabilization Rule Criteria per Project Ste 

Site 5, a component of site 10, and site 30 are proposing to replace the hard armor that was in 
place prior to slope failures in 2014.  Sites 5 & 30 are also analyzed under section 10 for 
retaining walls for a proposed 1:1 slope, additionally site 9 is maintenance of an existing 
retaining wall analyzed under section 10.  Sites 8, 26, and 34 are proposed to utilize 
bioengineering to stabilize and repair failing slopes, As a portion of the stabilization and slope 
correction techniques at sites 10 and 11, fieldstone bank blocks, acting as a dual purpose access 
point to the creek and a stabilization measure prior to being severely damaged by the 2014 
floods, will be salvaged and repaired.  The bank blocks are considered to be integral to the 
corridor as they have provided safe and reliable access for recreators.  The bank blocks have 
been analyzed under section 11 of the rule for other improvements. 
 
Stabilization of Creek Banks 
Per section 4(a) of the rule, applications for streambank stabilization must complete and report 
calculations to document bankfull stream velocity and shear stress. The Applicant has submitted 
calculations documenting the shear stress of 6 project sites which have been summarized in 
Table 4 below. Based on this information, the Applicant has met section 4(a) of the rule. 
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Project Site Max. Vel. 
(f/s) 

Max. 
Shear 
(lb/sf) 

5 4.4 4 
8 4.5 3.5 

10 7.3 5.2 
26 4.1 0.8 
30 2.9 1.5 
34 3 3.3 

Table 4:  Shear Stress Results 

Per section 4(b) of the rule, the proposed stabilization practice must be consistent with the shear 
stress calculated. The below table 5 summarizes the stabilization practice that corresponds to the 
shear stress calculation and the Applicant’s proposed stabilization method. 
 

Project 
Site 

Max. 
Vel. 
(f/s) 

Max. 
Shear 
(lb/sf) 

Stabilization Practice 
per Rule 

Proposed 
Stabilization 

Method 

Design 
Flexibility 

Requested 
5 4.4 4 Bioengineering Riprap Yes 
8 4.5 3.5 Bioengineering Bioengineering No 

10 7.3 5.2 Riprap  Riprap  No  
26 4.1 0.8 Biological Bioengineering Yes 
30 2.9 1.5 Biological Riprap Yes 
34 3 3.3 Bioengineering Bioengineering No  

Table 5:  Shear Stress and Stabilization Method Summary 

As noted above, the Applicant’s submittals detail shear stresses of less than 2.5 lbs/sq. ft for sites 
26 and 30, which corresponds to the utilization of biological stabilization techniques only.  Sites 
5, 8, and 34 show shear stresses between 2.5 lbs/sq.ft and 5.0 lbs/sq. ft., which corresponds to the 
utilization of bioengineering stabilization techniques.  Site 10 shows a shear stress greater than 
5.0 lbs/sq. ft which corresponds to hard armor riprap.   The Applicant has requested Design 
Flexibility under section 5 of the rule, to utilize hard armoring at sites 5 and 30, and bio-
engineering practices at site 26, as they believe the shear stress calculation inaccurately predicts 
the degree of anticipated erosion.  The proposed stabilization method at sites 8, 10, and 34 are in 
conformance with section 4(b).  
 
Per section 5 of the rule, the District may approve alternative stabilization techniques if the 
applicant provides sufficient evidence to demonstrate that the proposed stabilization practice 
represents the minimal impact solution with respect to all other reasonable alternatives. The 
Applicant has submitted peak flow data obtained from the USGS gage showing that peak flows  
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at the Hiawatha Station were at 871 cubic feet per second (cfs) on June 19th, 2014 (attachment 5).  
The District’s 2010 XP-SWMM models the 100-year flow at 833 cfs for this location which is 
used to calculate the shear stress and velocity.  Additionally, the Applicant has provided a plan 
and cross-sections detailing a bioengineering practice for site 26, which encompasses both 
biological and hard-armoring stabilization techniques, and hard armoring techniques for sites 5 
and 30. The bioengineered banks will include a section with hard armoring stabilizing the toe of 
bank with joint plantings.  The hard-armoring at sites 5 and 30 will be constructed of rip-rap 
meeting section 6(a) of this rule, with the exception to 6(a)(3) as the slope will be at a 1:1 ratio 
and have been analyzed under section 10 Criteria for Retaining Walls.  Due the location of sites 
5 and 30 (at straight runs following bends), higher velocities occur during flood flows, creating 
additional erosive potential, necessitating the use of structural stabilization techniques. 
Furthermore, biological stabilization at sites 26 and 30 and bioengineering stabilization at site 5 
would require 3:1 and no steeper than 2:1 slopes, respectively.  To achieve a 3:1-2:1 slope at  
 
these locations (due to existing site conditions) would require re-sloping the existing bank, and 
result in an increase in channel capacity and hydraulics. Furthermore, re-sloping the banks would 
result in greater tree removal in a confined urban corridor. The applicant has demonstrated that 
the use of such practices represents the minimal impact solution with respect to achieving 
reliable stabilization throughout the creek corridor without overuse of hard-armoring or other 
structural materials. The hard-armoring used is limited to sites 5 and 30, and a toe boulder at site 
26 where its inclusion is proposed to protect the existing trail infrastructure. Based on the 
analysis of staff and the District Engineer, the Applicant has sufficiently demonstrated the need 
for bioengineering and hard-armoring and that the proposed stabilization methods represent the 
minimal impact solution.  
 
Per section 6(a) of the rule, the applicant must demonstrate: 

• The installation of structural stabilization practices occurs only where there is a 
demonstrated need to prevent erosion or to restore eroded shoreline/streambank; 

o The applicant has provided plans, photographs, a FEMA damage report, lateral 
recession analysis, hydraulic calculations, and a supporting narrative proposing 
the use of bioengineering and hard-armoring as a stabilization technique. Based 
on the analysis of staff and the District Engineer, the Applicant has sufficiently 
demonstrated the need to prevent erosion and protect the streambank. 

• Removal of native vegetation within the streambank stabilization zone is limited, 
especially clear cutting within the access corridor and preservation of native vegetation 
outside of the access corridor; 

o Based on the applicant’s plan set submittal, the re-establishment, repair, and 
stabilization of the creek bank will minimize removal of trees and incorporate 
natural vegetation as a component of the bioengineering stabilization.  Native 
vegetation is proposed to be kept to the extent feasible, and tree protection has 
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been shown on the site plans where applicable. The re-established creek banks 
will be vegetated to establish a natural vegetative community throughout the 
corridor, and ensure creek banks and associated slopes are stabilized. Based on 
staff and the District Engineer’s analysis, the Applicant has met this criteria of the 
rule. 

• Stabilization practices shall be installed at a 3:1 slope or flatter where practical or 
feasible, not to exceed a 2:1 slope.  Slopes proposed at greater than a 2:1 slope shall be 
analyzed under section 10- Criteria for Retaining Walls; 

o The Applicant has submitted cross-sections specifications in the plan set showing 
bioengineering stabilization methods that will not exceed at 2:1 slopes.  The 
proposed riprap at site 10 will not exceed a 2:1 slope.  Sites 5 and 30 have riprap 
proposed at a 1:1 slope and are analyzed under section 10 for retaining walls in 
the report. Based on staff and the District Engineer’s analysis, the Applicant has 
met this criteria of the rule. 

• Encroachment from streambanks shall be minimized to the greatest extent practical to 
limit hydraulic impacts. 

o Bank stabilization practices will tie into the existing creek bottoms and will also 
tie into bank slopes and side slopes as applicable.  The Applicant has also 
submitted lateral recession analysis demonstrating that no hydraulic impacts will 
occur as a result of the stabilization practices.  This criteria of the rule has been 
met. 

• Stabilization practices cannot reduce the cross-sectional area of the channel nor result in a 
net increase in the flood stage upstream or at the site of the streambank stabilization 
practice unless it can be demonstrated to not exacerbate high-water conditions; 

o The Applicant has submitted plans, cross-sections, hydraulic calculations, and a 
lateral recession analysis that details the cross-section of the creek in relation to 
the proposed stabilization practices. Based on these submittals, staff and the 
District Engineer have concluded that the stabilization practices implemented on 
the channel banks do not reduce the channel’s cross-sectional area from the pre-
flood conditions. Additionally, staff and the District Engineer have determined 
that the neither the flood stage nor high-water conditions will be exacerbated 
based on the analysis the Applicant has submitted.  The methodology to 
demonstrate no rise in the floodstage is discussed under the Exception analysis of 
the permit report.  

• Streambank stabilization practices shall conform to the natural alignment of the bank; 
o The stabilization practices utilized are proposed as repairs to the streambank, 

which have eroded significantly since the flood events in 2014.  The Applicant 
has supplied thorough documentation via the FEMA Damage Report of the 
previous extent of streambank, the documented damages, and the approximate 
quantities needed to restore the areas.  The proposed project will restore the extent 
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of the previous streambank, following its natural alignment, and provide 
additional flood and erosion resiliency.  Based upon the analysis of the District 
Engineer and staff, the Applicant has met this criteria of the rule. 

• The design shall reflect the engineering properties of the underlying soils and any soil 
corrections or reinforcements. For a streambank, design shall conform to engineering 
principles for the hydraulic behavior of open-channel flow; 

o The Applicant has submitted plans, cross-sections, and a lateral recession analysis 
to demonstrate conformance with this criteria of the rule. Based on staff and the 
District Engineer’s analysis of the submittals, the streambank repair and 
stabilization will be conducted such that the properties of the soils throughout the 
creek bed and banks are reflected in the design. Further, staff and the District 
Engineer verified via the submitted information that the design conforms to the  
hydraulic behavior of open-channel flow. Based on staff and the District 
Engineer’s analysis, the Applicant has met this criteria of the rule. 

• For sites involving aquatic plantings or removals, a separate Aquatic Plant Management 
Permit shall be obtained from the DNR, when applicable; 

o No aquatic plant management is proposed, therefore the criteria is not applicable. 
• Any work below the OHW shall be encircled by a floatation sediment curtain. 

o Based on the plans and narrative supplied by the Applicant, the proposed 
stabilization will occur during the winter months to ensure frozen conditions and 
the minimization of suspended sediment. A plan has also been developed to 
incorporate floating silt curtain and other erosion prevention measures around the 
disturbed stream area in the event that the water column is not entirely frozen. 
Staff and the District Engineer have determined that this criteria of the rule has 
been met.  

In summary, the Applicant has demonstrated, and staff and the District Engineer concur that 
applicable aspects of section 6(a), apart from the requested exception for the methodology used 
to demonstrate no increase in the 100-year floodstage, of the rule have been met. 
 
Per section 6(b) of the rule, the applicant must meet the following criteria for bioengineering 
techniques: 

• Live plantings incorporated into the shoreline or bank shall be native aquatic and/or 
native upland vegetation know to occur in the North Central Hardwood Forest eco-region 
of Minnesota; 

o The Applicant has submitted plan specification that outline the vegetation to be 
utilized within the bioengineering stabilization practice. All species are native and 
appropriate to the conditions. Based on the information submitted, staff and the 
District Engineer’s analysis, the Applicant has met this criteria of the rule. 
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• Vegetative treatments shall be installed in accordance with the Natural Resource 
Conservation Service “Engineering Field Handbook Chapter 16”  

o The proposed shoreline stabilization, as shown in the plan set, is designed in 
accordance with the referenced resource. The Applicant has met this criteria of 
the rule.  

• If wave barriers are utilized, they shall be located within the 3 foot water depth or less 
and may not create obstruction to navigation. Wave barriers shall be removed within 2 
years of installation. 

o No wave barriers are proposed as part of this project, therefore, this criteria of the 
rule is not applicable. 

• Bioengineered stabilization also must comply with the criteria in 6(c)(1-3) and (5). 
o This has been analyzed below. 

 
Per section 6(c) of the rule, the applicant must meet the following criteria for structural 
stabilization: 

• Hard-armoring inert material, such as riprap, shall be considered wetland fill only if 
proposed to be placed within an area identified as wetland. 

o Based on the plans, cross-sections, wetland materials, and narrative submitted by 
the Applicant, staff and the District Engineer have determined that no hard-
armoring will be placed within a wetland, therefore, the Applicant has met this 
criteria of the rule. 

• Riprap shall extend no higher than the top of the bank, or two feet above the 100-year 
high water elevation, whichever is lower; 

o Per the plans and cross-sections submitted by the Applicant, staff and the District 
Engineer have determined that hard-armoring stabilization practices will be 
placed at the top of the bank, below the 100-year flood elevation of the channel. 
Based upon this analysis, the Applicant has met this criteria of the rule. 

• Riprap materials shall be durable stone meeting the size and gradation requirements of 
MnDOT Class III or IV riprap. Toe boulders shall be at least 50% buried and may be as 
large as 30 inches in diameter. 

o Per the plans, cross-sections, and specifications submitted by the Applicant, staff 
and the District Engineer have determined that the materials utilized for hard-
armoring meet the criteria for MnDOT Class III riprap, and all toe boulders are 
anchored at least 50% in the underlying substrate. Based upon this analysis, the 
Applicant has met this criteria of the rule. 

• A transitional granular filler meeting requirements of MnDOT 3601.B, at least 6 inches 
in depth, shall be placed between the native shoreline and the riprap to prevent erosion of 
fine grained soils. A geotextile filter fabric meeting the requirements of MnDOT 3733 
shall be placed beneath the granular filler where appropriate. 
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o Per the plans, cross-sections, and specifications submitted by the Applicant, staff 
and the District Engineer have determined that the granular filler and geotextile 
fabric meet the requirements and specifications of MnDOT 3601.B and MnDOT 
3733. Based upon this analysis, the Applicant has met this criteria of the rule. 

• Structural stabilization practices, including riprap, are recommended to include plantings 
between individual boulders or native upland plantings to retard runoff and prevent 
erosion wherever feasible and practical. 

o Based on the plans, cross-sections, and specifications submitted by the Applicant, 
live-stakings of native plantings will be included upland and between individual 
boulders to further reduce erosion caused by runoff and streamflow at sites 8, 26, 
& 34. Based upon this analysis, the Applicant has met this criteria of the rule. 

In summary, the Applicant has demonstrated, and staff and the District Engineer concur, that all 
applicable aspects of section 6(b) and (c) of the rule have been met. 
 
Section 8(a-d), and 9(a-c) of the rule are not applicable, as no sand blankets are proposed with 
the project. 
 
Section 10, criteria for retaining walls is applicable for any project proposing a stabilization 
methods that exceeds a 2:1 slope.  Sites 5, 9, and 30 propose hard-armoring stabilization at a 1:1 
slope, therefore this section of the rules is applicable. 
 
Per section 10(a), a new retaining wall, or repair/reconstruction of an existing retaining wall that 
increases floodplain encroachment beyond that required by technically sound and accepted 
repair/reconstruction methods, is permitted only pursuant to a variance or an exception under the 
District Variance Rule. The applicant must demonstrate that there is no adequate stabilization  
 
alternative.  Upon review by staff and the District Engineer, the proposed hard armoring 
stabilization at sites 5, 9, and 30 do not propose to increase floodplain encroachment beyond the 
technically sound and accepted engineering principals required for the bank stabilization, 
negating the need for an exception or variance to the criteria. 
 
Per section 10(b), wooden seawalls and/or steel sheetpiling retaining walls shall comply with 
accepted engineering principles.  The proposed stabilization methods are hard armor riprap and 
do not include wood seawalls nor sheetpilling, therefore section 10(b) is not applicable to the 
project.  
 
Per section 10(c), the applicant shall submit a structural analysis prepared by a professional 
engineer registered in the State of Minnesota, in the practice of civil engineering, showing that 
the wall will withstand expected ice and wave action and earth pressures.  The applicant has 
submitted plans and cross-sections prepared by a registered engineer in the State of Minnesota 
that demonstrate that the hard armoring stabilization is in conformance with technically sound 
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and accepted engineering principals.  The District Engineer has confirmed that the proposed 
stabilization will withstand the velocity and shear stress of the creek.  Ice, wave, and earth 
pressures were not analyzed as ice and wave pressures are applicable to shorelines and not 
streambanks.  Furthermore, the hard armoring at 1:1 slopes will be less than 2 feet high, it is a 
general accepted engineering practice that earth pressure are analyzed for retaining walls 4 feet 
and greater in height, therefore there is no earth pressure analysis that is applicable to the project.  
The District Engineer has determined that the requirements of 10(c) have been met. 
 
Per section 10(d), the applicant shall submit a survey prepared by a registered land surveyor 
locating the finished wall and shall file a certificate of survey with the District.  Submission of an 
as-built survey is listed as a recommended stipulation. 
 
In summary, the proposed hard armoring stabilization proposed at a 1:1 slope at sites 5, 9, and 30 
meet the criteria for retaining walls. 
 
Per section 11 of the rule, boat ramps and other shoreline improvements must comply with 
accepted engineering principles as follows: 

• Boat ramps and other similar improvements shall not be allowed in riparian shoreline 
areas unless the applicant demonstrates that no feasible alternative riparian access is 
available, that aquatic habitat and water quality impacts are minimized; 

• Installation of boat ramps shall involve placement of no more than 50 cubic yards of 
inert, clean material, and the maximum width of shoreline disturbance shall be 15 feet 
unless the facility is a commercial marina or public launch facility that requires a greater 
width; and 

• Materials utilized for construction of boat ramps or other similar improvements shall be 
safe and cause no adverse environmental impacts; the improvement shall be of sound 
design and construction so that the improvement is reasonably expected to be safe and 
effective. 

 
As noted in the narrative of the Shoreline and Streambank Stabilization section of this report, 
field stone bank blocks serving as recreational access points are proposed to be repaired in like 
kind as part of this project. Based upon the plans, cross-sections, and detail sheets provided by 
the Applicant, the access points will be salvaged and reset with vegetation borders, with an 
approximate slope of 2:1. As noted in the narrative provided by the Applicant, the access points 
have served a dual purpose in stabilizing the banks of the creek, and provide safe access to 
paddlers and tubers that utilize the creek for recreational purposes. Based on the analysis of staff 
and the District Engineer, repair of the access points proposed are permitted as there are no  
feasible or prudent alternatives available that minimize aquatic habitat and water quality impacts, 
and provide stabilization to the banks of the creek. Further, based on the details and cross-
sections supplied by the Applicant, the access points will utilize existing, salvaged materials that 
minimize impacts to the streambank, comprise less than a total of 50 cubic yards of clean 
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material, will comprise a width of less than 15 feet, cause no environmental degradation, and 
adhere to sound engineering principles, demonstrating they are both safe and effective. Based on 
staff and the District Engineer’s analysis, the applicant has met this criteria of the rule. 
 
Based upon the analysis outlined above, the Applicant has met all applicable sections of the 
Shoreline and Streambank Stabilization Rule. 
 
Exception 
The Variance and Exception Rule allows the Board of Managers to grant exceptions from a 
provision of the rules on a determination that the proposed application will achieve a greater 
degree of water resource protection than strict compliance with the provision. The Applicant has 
requested an exception from the Floodplain Alteration rule, sections 3(a) for providing 
compensatory storage for fill within the 100-year floodplain and 3(b) for the methodology used 
to demonstrate no increase in the 100-year floodstage of a waterbody or watercourse.   
 
The stated goal of the proposed project is to repair and stabilize eroded streambank in response 
to the 2014 flood events, and provide additional flood resiliency to the area.  The Applicant is 
proposing to utilize VRSS (bioengineering technique) and hard armoring in order to accomplish 
these goals.  Per the proposal, floodplain fill is a component of both stabilization applications to 
tie practices into the remaining native streambank, provide native vegetation, minimize tree 
removal and restore eroded areas to the extent of pre-flood conditions.  To provide clarity, 
floodplain fill, as it appears throughout this section, refers to material that is placed below the 
100-year flood elevation of Minnehaha Creek.  Since District rules provide no time frame in 
which to consider a previously existing condition (ex. pre-flood), material utilized to replace 
eroded streambank as a result of the 2014 flood is considered floodplain fill in the strictest sense.  
Strict compliance with the rule would result in additional grading to the banks of the creek to 
create compensatory storage (resulting in changes to hydraulic capacity), resulting in greater 
disturbance to the creek, and require additional tree removal in an urban corridor.  The majority 
of the fill is associated with bioengineering stabilization methods to ensure the establishment of 
native vegetation along the bank, which comports with the spirit of the Streambank Stabilization 
rule as outlined in the rules, ‘intent’:   
 

• Preserve the natural appearance of shoreline and streambank areas; 
• Encourage and foster bioengineering, landscaping and preservation of natural vegetation 

as preferred means of stabilizing shorelines and streambanks; 
• Assure that improvement of shoreline and streambank areas to prevent erosion complies 

with accepted engineering principles in conformity with Minnesota Department of 
Natural Resources construction guidelines; and 

• Preserve water quality and the ecological integrity of the riparian environment, including 
wildlife, fisheries, and recreational water resources. 
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Table 6 below details the erosion estimated from lateral recession, FEMA’s estimate of total 
erosion, the estimated amount of fill needed for the stabilization and repair, and the total gain in 
flood storage capacity from the completed work.  As demonstrated via Table 6, the end result 
from the completed work is a net gain in flood storage space compared to pre-flood conditions.  
Site 2 was not analyzed under the lateral recession analysis as it is a trail upland from the bank of 
the creek.  Site 26 is shown as no change in flood storage space as existing materials are being 
reshaped, and no fill will be imported or exported from the project site.  Site 34 shows fill 
volumes greater than the FEMA erosion estimates, however, the fill volumes proposed fall 
within the projected annual erosion from the lateral recession analysis.  
 
 

Project 
Site 

Estimated Cut 

Estimated 
Fill (cy) 

Estimated 
Net Cut (cy) 

Based on 
FEMA 

Erosion 
Estimate 

Estimated 
Lateral 

Recession 
(cy) 

FEMA Erosion 
Estimate (cy) 

2(1) n/a  n/a 6   19.5 -13.5 
5 3 to 5 33 5 28 
8 29 to 49 96 50 46 

10 3 to 5 3 3 0 
26 21 to 34 N/A 0 0 
30 1 to 1 14 1 13 

34(2) 43 to 72 25 37 -12 
     Total 61.5 

(1)Note: Although the fill volume is greater than the FEMA Erosion Estimate, the estimate was documented 
in October of 2014 and has experienced additional erosion as documented with photographs and the plan 
set.  No Lateral Recession was estimated as trail is upland from streambank 

(2)Note: Although the fill volume is greater than the FEMA Erosion Estimate, it is less than the estimate 
lateral recession volume range. 

Table 6: Lateral Recession Analysis Results  

 
While the Applicant is proposing floodplain fill associated with the stabilization and repair 
practices as shown in the attached plans, information has been submitted demonstrating no 
change in the 100-year flood elevation from modeled conditions.  The Applicant has supplied a 
lateral recession analysis (numerically details the amount of streambank material lost laterally to 
the creek on an annual basis; and, compares this to the amount added to identify any difference 
in water dispersion) and a FEMA Damage Report (specifically detailing damage to Minnehaha 
Creek after the 2014 floods).  The comparative analysis of the lateral recession equations against 
the FEMA Damage Report (used as field verification of the lateral recession equations) 
demonstrates that flood storage space will ultimately be created within the creek corridor 
compared to pre-flood conditions.  Because additional flood storage space is available, the 
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Applicant has proven that no-rise in the 100-year flood elevation will occur and is requesting that 
the Board approve the methodology provided.   
 
In summary, the Applicant has demonstrated that the placement of floodplain fill is necessary to 
provide stabilization practices that prevent large-scale lateral recession of the creek banks, 
prevent water quality degradation, and protect natural resources and pedestrian infrastructure in 
the creek corridor.  Based on the estimated lateral recession equation, FEMA erosion estimate, 
and the amount of proposed fill to stabilize eroded streambanks as identifies in the FEMA 
damage report, the applicant has demonstrated that compensatory storage will be created based 
on the methodology used and that there will be no rise in the 100-year floodstage.  Strict 
compliance with the rule would result in greater site disturbance to the urbanized corridor and 
would require 115.5 cubic yards of compensatory storage to be created, resulting in no gain in 
floodplain storage capacity.  The project as proposed will provide 61.5 cubic yards of new 
compensatory storage within the 100-year floodplain of Minnehaha Creek demonstrating a 
greater degree of natural resource protection than strict compliance with section 3(a) and has 
demonstrated that there will be no increase in the 100-year floodstage per section 3(b). 
 
Summary: 
The Minneapolis Parks and Recreation Board in partnership with the Minnehaha Creek 
Watershed District have applied for a Minnehaha Creek Watershed District permit for Erosion 
Control, Floodplain Alteration, Shoreline and Streambank Stabilization rules, and an Exception 
for the restoration of streambanks in Minnehaha Creek. The proposed project meets the 
applicable requirements under the applicable rules, upon satisfaction of the recommended 
conditions & stipulations and approval of the Exception by the Board of Managers. Staff 
recommends approval of the permit with the conditions & stipulations listed. 
 
Attachments: 

1. Water Resources Application Form 
2. Memorandum of Understanding  
3. Site Plans 
4. FEMA Damage Report 
5. USGS Gage Graph  
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G-101

LEGEND & NOTES

GENERAL NOTES
1. ALL WORK SHALL BE COMPLETED IN ACCORDANCE WITH MN DEPARTMENT OF

TRANSPORTATION "STANDARD SPECIFICATIONS FOR CONSTRUCTION" (LATEST EDITION) &

LATEST SUPPLEMENTS, AND APPLICABLE CITY AND COUNTY REGULATIONS. UNLESS

OTHERWISE NOTED, ALL WORK SHALL CONFORM AS APPLICABLE TO THESE STANDARDS AND

SPECIFICATIONS.

2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR FURNISHING ALL MATERIAL AND LABOR TO

CONSTRUCT THE FACILITY AS SHOWN AND DESCRIBED IN THE CONSTRUCTION DOCUMENTS IN

ACCORDANCE WITH THE APPROPRIATE APPROVING AUTHORITIES, SPECIFICATIONS, AND

REQUIREMENTS.

3. ALL QUANTITIES ARE APPROXIMATE AND MAY VARY TO ALLOW COMPLETION OF WORK.

4. EXISTING UTILITIES SHOWN ARE LOCATED ACCORDING TO THE INFORMATION AVAILABLE TO

THE ENGINEER AT THE TIME OF THE TOPOGRAPHIC SURVEY AND HAVE NOT BEEN

INDEPENDENTLY VERIFIED BY THE OWNER OR THE ENGINEER. NO GUARANTEE IS MADE THAT

ALL EXISTING UNDERGROUND UTILITIES ARE SHOWN OR THAT THE LOCATION OF THOSE

SHOWN ARE ENTIRELY ACCURATE. THE SUBSURFACE UTILITY INFORMATION IN THIS PLAN IS

UTILITY QUALITY LEVEL D. THIS QUALITY LEVEL WAS DETERMINED ACCORDING TO THE

GUIDELINES OF CI/ASCE 38-2 ENTITLED "STANDARD GUIDELINES FOR THE COLLECTION AND

DEPICTION OF EXISTING SUBSURFACE UTILITY DATA".

5. TOPOGRAPHIC INFORMATION IS TAKEN FROM A COMBINATION OF LIDAR DATA AND A PARTIAL

TOPOGRAPHIC SURVEY BY WENCK ASSOCIATES. IF THE CONTRACTOR DOES NOT ACCEPT

EXISTING TOPOGRAPHY AS SHOWN ON THE PLANS, WITHOUT EXCEPTION, THEN THE

CONTRACTOR SHALL SUPPLY AT THEIR OWN EXPENSE A TOPOGRAPHIC SURVEY BY A

REGISTERED LAND SURVEYOR TO THE OWNER FOR REVIEW.

6. EXACT LOCATION OF UNDERGROUND UTILITIES SUCH AS GAS, TELEPHONE, FIBER OPTIC,

PIPELINES, ELECTRICAL, AND CABLE TV ARE UNKNOWN. CONTRACTOR RESPONSIBLE FOR

LOCATING PRIOR TO STARTING WORK.

7. CONTRACTOR SHOULD ANTICIPATE PRIVATE UTILITY CONFLICTS THROUGHOUT THE PROJECT

SUB CUT AND TRENCH AREAS AND SHALL COORDINATE WITH PRIVATE UTILITY OWNERS IF

ENCOUNTERED. IT IS THE CONTRACTORS RESPONSIBILITY TO CONTACT THE VARIOUS UTILITY

COMPANIES WHICH MAY HAVE BURIED OR AERIAL UTILITIES WITHIN OR NEAR THE

CONSTRUCTION AREA BEFORE COMMENCING WORK. THE CONTRACTOR SHALL PROVIDE 48

HOURS MINIMUM NOTICE TO ALL UTILITY COMPANIES PRIOR TO BEGINNING CONSTRUCTION.

8. THE RELOCATION AND OR PROTECTION OF ALL EXISTING UTILITIES MUST BE COORDINATED BY

THE CONTRACTOR AND ANY COSTS FOR SUCH WORK SHALL BE THE RESPONSIBILITY OF THE

CONTRACTOR. NO ADDITIONAL COMPENSATION WILL BE ALLOWED FOR EXTRA TIME AND

EFFORT OF PROVISIONS NECESSARY TO WORK AROUND OR UNDER ANY UTILITIES.

9. PROTECT EXISTING PAVEMENT AND SITE FEATURES, EXCEPT AS NOTED.

10. THE CONTRACTOR SHALL HAVE AVAILABLE AT THE JOB SITE AT ALL TIMES ONE COPY OF THE

CONSTRUCTION DOCUMENTS INCLUDING PLANS, SPECIFICATIONS, AND SPECIAL CONDITIONS

AND COPIES OF ANY REQUIRED CONSTRUCTION PERMITS.

11. ANY DISCREPANCIES ON THE DRAWINGS SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION

OF THE OWNER AND ENGINEER BEFORE COMMENCING WORK. NO FIELD CHANGES OR

DEVIATIONS FROM DESIGN ARE TO BE MADE WITHOUT PRIOR APPROVAL FROM THE OWNER

AND NOTIFICATION TO THE ENGINEER.

12. MAINTAIN DRAINAGE CONVEYANCE DURING CONSTRUCTION (BOTH PIPED AND OVERLAND).

13. THE EXISTING PAVEMENT CONDITIONS HAVE BEEN DOCUMENTED, AND ANY DAMAGE TO THE

EXISTING PAVEMENT, CURBING, AND STRIPING SHALL BE REPLACED BY THE CONTRACTOR, TO

THE OWNERS SATISFACTION, AT NO ADDITIONAL COST TO THE OWNER.

14. THE CONTRACTOR SHALL TAKE ALL PRECAUTIONS NECESSARY TO AVOID PROPERTY DAMAGE

TO ADJACENT PROPERTIES DURING CONSTRUCTION PHASES OF THIS PROJECT.  THE

CONTRACTOR WILL BE HELD SOLELY RESPONSIBLE FOR ANY DAMAGES TO THE ADJACENT

PROPERTIES OCCURRING DURING THE CONSTRUCTION PHASES OF THIS PROJECT.

15. SAFETY NOTICE TO CONTRACTORS: IN ACCORDANCE WITH GENERALLY ACCEPTED

CONSTRUCTION PRACTICES, THE CONTRACTOR WILL BE SOLELY AND COMPLETELY

RESPONSIBLE FOR CONDITIONS ON THE JOB SITE, INCLUDING SAFETY OF ALL PERSONS AND

PROPERTY DURING PERFORMANCE OF THE WORK.  THIS REQUIREMENT WILL APPLY

CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS.  THE DUTY OF THE

ENGINEER OR THE OWNER TO CONDUCT CONSTRUCTION REVIEW OF THE CONTRACTOR'S

PERFORMANCE IS NOT INTENDED TO INCLUDE REVIEW OF THE ADEQUACY OF THE

CONTRACTOR'S SAFETY MEASURES IN, ON OR NEAR THE CONSTRUCTION SITE.

16. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DOCUMENTING AND MAINTAINING AS-BUILT

INFORMATION WHICH SHALL BE RECORDED AS CONSTRUCTION PROGRESSES OR AT THE

COMPLETION OF APPROPRIATE CONSTRUCTION INTERVALS AND SHALL BE RESPONSIBLE FOR

PROVIDING AS-BUILT DRAWINGS TO THE OWNER FOR THE PURPOSE OF CERTIFICATION TO

JURISDICTIONAL AGENCIES REQUIRED. ALL AS-BUILT DATA SHALL BE COLLECTED BY A STATE

OF MN PROFESSIONAL LAND SURVEYOR WHOSE SERVICES ARE ENGAGED BY THE

CONTRACTOR.

17. THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THAT THE PROPOSED

IMPROVEMENTS SHOWN ON THE PLANS DO NOT CONFLICT WITH ANY KNOWN EXISTING OR

OTHER PROPOSED IMPROVEMENTS. IF ANY CONFLICTS ARE DISCOVERED, THE CONTRACTOR

SHALL NOTIFY THE OWNER PRIOR TO INSTALLATION OF ANY PORTION OF THE SITE WORK THAT

WOULD BE AFFECTED. FAILURE TO NOTIFY OWNER OF AN IDENTIFIABLE CONFLICT PRIOR TO

PROCEEDING WITH INSTALLATION RELIEVES OWNER OF ANY OBLIGATION TO PAY FOR A

RELATED CHANGE ORDER.

PROJECT SCOPE
THE CONTRACTOR SHALL COMPLETE ALL EROSION CONTROL, GRADING, AND RESTORATION TO

ACHIEVE PROPOSED IMPROVEMENTS AS INDICATED ON THE DRAWINGS IN CONFORMANCE WITH

GOVERNING SPECIFICATIONS AND CODES.

PERMITS REQUIRED
1. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO SECURE ANY AND ALL STATE, COUNTY, AND CITY

PERMITS NECESSARY FOR CONSTRUCTION.

TRAFFIC CONTROL
1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING ALL CONSTRUCTION STAGING, ON

OR OFFSITE, AS NECESSARY TO COMPLETE THE WORK AS SPECIFIED IN THE PROJECT DOCUMENTS.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TRAFFIC CONTROL. ALL TRAFFIC CONTROL SHALL

CONFORM TO THE LATEST EDITION OF THE MN MUTCD, INCLUDING THE LATEST FIELD MANUAL FOR

TEMPORARY TRAFFIC CONTROL ZONE LAYOUTS. A TRAFFIC CONTROL PLAN SHALL BE SUBMITTED TO

THE ENGINEER, OWNER, MINNEAPOLIS PARK AND RECREATION BOARD  AND CITY FOR REVIEW AND

APPROVAL PRIOR TO ANY CONSTRUCTION RELATED ACTIVITIES. PLANS SHALL COMPLY WITH ALL

APPLICABLE PERMIT REQUIREMENTS

3. TRAFFIC CONTROL INCLUDES ALL NECESSARY SIGNAGE, TEMPORARY FENCING AND MARKINGS

REQUIRED FOR SIDEWALK, TRAIL, AND PARK AREA CLOSURES NEEDED FOR COMPLETION OF THE

WORK. COORDINATE WITH MINNEAPOLIS PARK AND RECREATION BOARD.

HORIZONTAL AND VERTICAL CONTROL
1. THE HORIZONTAL CONTROL FOR THIS PLAN IS HENNEPIN COUNTY COORDINATE SYSTEM NAD83.

2. THE VERTICAL CONTROL FOR THIS PLAN IS NAVD88.

EROSION CONTROL NOTES AND MAINTENANCE
1. THE STORM WATER POLLUTION PREVENTION PLAN "(SWPPP)" IS COMPRISED OF THE EROSION

CONTROL PLAN, THE STANDARD DETAILS, THE PLAN NARRATIVE, SPECIFICATIONS, ATTACHMENTS,

IN ADDITION TO THE PERMIT AND ALL SUBSEQUENT REPORTS AND RELATED DOCUMENTS.

2. IF APPLICABLE, ALL CONTRACTORS AND SUBCONTRACTORS SHALL OBTAIN A COPY OF THE SWPPP

AND MN NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT AND BE FAMILIAR

WITH THEIR CONTENTS.

3. BEST MANAGEMENT PRACTICES (BMP'S) AND CONTROLS SHALL CONFORM TO FEDERAL, STATE, OR

LOCAL REQUIREMENTS OR MANUAL OF PRACTICE, AS APPLICABLE. THE CONTRACTOR SHALL

IMPLEMENT ADDITIONAL CONTROLS AS DIRECTED BY THE PERMITTING AGENCY OR OWNER, OR AS

SITE CONDITIONS DICTATE.

4. ALL EROSION CONTROL DEVICES SHOWN ON THESE PLANS SHALL BE INSTALLED PRIOR TO THE

START OF LAND DISTURBING ACTIVITIES.

5. ALL MEASURES STATED ON THE EROSION AND SEDIMENT CONTROL PLAN, AND IN THE STORM

WATER POLLUTION PREVENTION PLAN, SHALL BE MAINTAINED IN FULLY FUNCTIONAL CONDITION

UNTIL NO LONGER REQUIRED FOR A COMPLETED PHASE OF WORK OR FINAL STABILIZATION OF THE

SITE. ALL EROSION CONTROL AND SEDIMENTATION CONTROL MEASURES SHALL BE CHECKED BY A

CERTIFIED INSPECTOR AT LEAST ONCE EVERY 7 CALENDAR DAYS AND WITHIN 24 HOURS OF THE

END OF A 0.5" RAINFALL EVENT, AND CLEANED AND REPAIRED IN ACCORDANCE WITH THE

FOLLOWING.

5.1. INLET PROTECTION DEVICES AND BARRIERS SHALL BE REPAIRED OR REPLACED IF THEY SHOW

SIGNS OF UNDERMINING OR DETERIORATION.

5.2. ALL SEEDED AREAS SHALL BE CHECKED REGULARLY TO SEE THAT A GOOD STAND IS

MAINTAINED. AREAS SHOULD BE FERTILIZED, WATERED, AND RESEEDED AS NEEDED. FOR

MAINTENANCE REQUIREMENTS REFER TO THE STANDARD SPECIFICATIONS.

5.3. SILT FENCES SHALL BE REPAIRED TO THEIR ORIGINAL CONDITIONS IF DAMAGED. SEDIMENT

SHALL BE REMOVED FROM THE SILT FENCES WHEN IT REACHES ONE-THIRD THE HEIGHT OF THE

SILT FENCE.

5.4. THE CONSTRUCTION ENTRANCE(S) SHALL BE MAINTAINED IN CONDITION WHICH WILL PREVENT

TRACKING OR FLOW OF MUD ONTO PUBLIC RIGHTS-OF-WAY. THIS MAY REQUIRE PERIODIC TOP

DRESSING OF THE CONSTRUCTION ENTRANCES AS CONDITIONS DEMAND.

5.5. THE TEMPORARY PARKING AND STORAGE AREA SHALL BE KEPT IN GOOD CONDITION (SUITABLE

FOR PARKING AND STORAGE). THIS MAY REQUIRE PERIODIC TOP DRESSING OF AS CONDITIONS

DEMAND.

5.6. REMOVE TRACKED SEDIMENT FROM ALL PAVED SURFACES BOTH ON AND OFFSITE ON A DAILY

BASIS (INCIDENTAL).

5.7. MINIMIZE DUST FROM CONSTRUCTION OPERATIONS BY PROVIDING WATER OR OTHER

APPROVED METHOD ON A DAILY BASIS (INCIDENTAL).

5.8. ALL MAINTENANCE OPERATIONS SHALL BE DONE IN A TIMELY MANNER BUT IN NO CASE LATER

THAN 2 CALENDAR DAYS FOLLOWING THE INSPECTION.

6. ADDITIONAL EROSION CONTROL MEASURES MAY BE REQUIRED DEPENDING ON SITE CONDITIONS

DURING CONSTRUCTION. COORDINATE WITH ENGINEER.

7. ALL EROSION CONTROL DEVICES TO BE INSTALLED PRIOR TO COMMENCEMENT OF WORK,

MAINTAINED IN ACCORDANCE WITH THE SWPPP, NPDES, AND SPECIFICATIONS THROUGHOUT

DURATION OF PROJECT, AND REMOVED UPON ESTABLISHMENT OF FINAL STABILIZATION AS

DIRECTED BY ENGINEER. EROSION CONTROL MEASURES USED FOR CONSTRUCTION SHALL NOT BE

REMOVED UNTIL AUTHORIZED BY OWNER OR ENGINEER.

8. FINAL STABILIZATION TO BE COMPLETED WITHIN ONE WEEK (7 DAYS) OF SITE GRADING. ALL

DISTURBED AREAS SHALL BE STABILIZED WITH SEED, SOD, OR ROCK BASE AS DETAILED ON THE

CONSTRUCTION DOCUMENTS.

9. ALL EROSION CONTROL MEASURES SHALL BE INSTALLED AND MAINTAINED IN ACCORDANCE WITH

THE SWPPP.

10. ALL DISTURBED UNPAVED AREAS ARE TO IMMEDIATELY RECEIVE SALVAGED TOPSOIL, SEED AND

MULCH AND WATERED UNTIL A HEALTHY STAND OF GRASS IS OBTAINED.

11. TEMPORARY SEEDING OR OTHER APPROVED METHODS OF STABILIZATION SHALL BE INITIATED

WITHIN 7 DAYS OF THE LAST DISTURBANCE ON ANY AREA OF THE SITE.

12. SITE ENTRY AND EXIT LOCATIONS SHALL BE MAINTAINED IN A CONDITION THAT WILL PREVENT THE

TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC ROADWAYS. ALL SEDIMENT SPILLED, DROPPED,

WASHED, OR TRACKED ON A PUBLIC ROADWAY MUST BE REMOVED IMMEDIATELY. WHEN WASHING

IS REQUIRED IT SHALL BE DONE IN AN AREA STABILIZED WITH CRUSHED STONE WHICH DRAINS INTO

AN APPROVED SEDIMENT TRAP OR OTHER BMP. ALL FINES IMPOSED FOR DISCHARGING SEDIMENT

ONTO PUBLIC AREAS SHALL BE PAID BY THE CONTRACTOR.

13. CONTRACTOR SHALL DENOTE ON THE PLAN THE TEMPORARY PARKING, STORAGE AREAS,

EQUIPMENT MAINTENANCE  AND CLEANING AREA, AND AREA FOR LOCATING PORTABLE FACILITIES

SUCH AS TOILETS OR OFFICE TRAILER.

14. ALL WASH WATER (VEHICLE CLEANING, EQUIPMENT CLEANING, ETC.) SHALL BE DETAINED AND

PROPERLY TREATED OR DISPOSED.

15. SUFFICIENT OIL AND GREASE ABSORBING MATERIALS AND FLOTATION BOOMS SHALL BE

MAINTAINED ON SITE OR READILY AVAILABLE TO CONTAIN AND CLEAN-UP FUEL OR CHEMICAL

SPILLS AND LEAKS.

16. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DUST CONTROL ON SITE. THE USE OF MOTOR OILS

AND OTHER PETROLEUM BASED OR TOXIC PRODUCTS FOR DUST SUPPRESSION OPERATIONS IS

PROHIBITED.

17. RUBBISH, TRASH, GARBAGE, LITTER, OR OTHER SUCH MATERIALS SHALL BE DEPOSITED INTO

SEALED CONTAINERS. MATERIALS SHALL BE PREVENTED FROM LEAVING THE PREMISES THROUGH

THE ACTION OF WIND OR STORM WATER DISCHARGE INTO DRAINAGE DITCHES OR WATERS OF THE

STATE.

18. ALL STORM WATER POLLUTION PREVENTION MEASURES PRESENTED ON THE PLAN SHALL BE

INITIATED AS SOON AS PRACTICABLE.

19. CONTRACTOR SHALL INCORPORATE APPROPRIATE BMP'S AS NECESSARY TO ENSURE THAT ALL

STAGING AREAS, STOCKPILES, SPOILS, ETC. SHALL BE LOCATED SUCH THAT THEY WILL NOT

ADVERSELY AFFECT STORM WATER QUALITY.

20. ALL EROSION CONTROL MEASURES ARE TO BE INSTALLED IN ACCORDANCE WITH THE APPROVED

PLANS AND SPECIFICATIONS FOR THIS PROJECT. CHANGES ARE TO BE APPROVED BEFORE

CONSTRUCTION BY THE DESIGN ENGINEER.

21. IF THE EROSION CONTROL PLAN AS APPROVED CANNOT CONTROL EROSION AND OFF-SITE

SEDIMENTATION FROM THE PROJECT, THE EROSION CONTROL PLAN WILL HAVE TO BE REVISED

AND/OR ADDITIONAL BMP'S AND MEASURES IMPLEMENTED. ANY REVISIONS TO THE EROSION

CONTROL PLAN MADE BY THE CONTRACTOR MUST BE APPROVED BY THE ENGINEER.

GRADING NOTES
1. GENERAL CONTRACTOR AND ALL SUBCONTRACTORS SHALL VERIFY THE SUITABILITY OF ALL

EXISTING AND PROPOSED SITE CONDITIONS INCLUDING GRADES AND DIMENSIONS BEFORE

START OF CONSTRUCTION. THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF ANY

DISCREPANCIES.

2. CONTRACTOR SHALL SALVAGE ALL TOPSOIL PRIOR TO GRADING, AND STOCKPILE IT FOR

RESPREADING. TOPSOIL WASTED SHALL BE REPLACED AT NO ADDITIONAL COST TO OWNER.

RESPREAD TOPSOIL FOR FINAL GRADING.

3. THE CONTRACTOR SHALL RESTRICT ALL GRADING AND CONSTRUCTION ACTIVITIES TO

AREAS DESIGNATED ON THE PLANS.

4. CONTRACTOR SHALL GRADE THE SITE TO THE ELEVATIONS INDICATED AND ENSURE THERE

IS POSITIVE DRAINAGE FROM THE PROPOSED BUILDINGS AND/OR PADS AND NO PONDING IN

PAVED AREAS. CONTRACTOR TO NOTIFY ENGINEER IF ANY GRADING DISCREPANCIES ARE

FOUND IN THE EXISTING AND PROPOSED GRADES PRIOR TO PLACEMENT OF PAVEMENT OR

UTILITIES.

5. ALL ELEVATIONS SHOWN ON PLAN ARE TOP OF FINISHED SURFACE UNLESS OTHERWISE

NOTED.

6. CONTRACTOR IS REQUIRED TO MEET ALL APPLICABLE OSHA STANDARDS.

7. IF DEWATERING IS REQUIRED, THE CONTRACTOR SHALL OBTAIN ANY APPLICABLE REQUIRED

PERMITS. THE CONTRACTOR IS TO COORDINATE WITH THE OWNER AND/OR ENGINEER PRIOR

TO ANY EXCAVATION.

8. LIMITS OF CONSTRUCTION ARE TO THE PROPERTY LINE UNLESS OTHERWISE SPECIFIED ON

THE PLAN.

9. UNSUITABLE SOILS DISCOVERED ONSITE DURING GRADING OPERATIONS SHALL BE

EXCAVATED AND DISPOSED OF IN ACCORDANCE WITH APPLICABLE REGULATIONS AND BY

DIRECTION OF ENGINEER.

10. CONTRACTOR SHALL BLEND NEW EARTHWORK SMOOTHLY TO TRANSITION BACK TO

EXISTING GRADE.

11. SITE SHALL BE GRADED TO MAINTAIN POSITIVE DRAINAGE FROM THE SITE TO EXISTING AND

PROPOSED STORMWATER SYSTEMS AND AVOID PONDING WATER. SUBGRADE THAT

BECOMES SATURATED WITH WATER AND UNABLE TO MEET MOISTURE AND DENSITY

REQUIREMENTS WILL BE CORRECTED BY CONTRACTOR AT NO EXPENSE TO OWNER.

12. ONSITE EXCAVATED BOULDERS MEETING THE SIZE REQUIREMENTS FOR RIPRAP WILL BE

ALLOWED FOR USE AS RIPRAP. COORDINATE WITH OWNER.

AutoCAD SHX Text
CALL BEFORE YOU DIG

AutoCAD SHX Text
GOPHER STATE ONE CALL
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PROJECT NUMBER  13

SITE LOCATION

SEE SHEET C-106

PROJECT NUMBER  9 - 11

SITE LOCATION

SEE SHEET C-105

PROJECT NUMBER  8

SITE LOCATION

SEE SHEETS C-104 AND CS-100

PROJECT NUMBER  5

SITE LOCATION

SEE SHEET C-103

PROJECT NUMBER  2

SITE LOCATION

SEE SHEET C-102

STAGING AREA, APPROXIMATE AREA TO BE FIELD

LOCATED - CONTRACTOR TO PROVIDE MEANS

FOR SECURITY AND SAFETY OF STAGING AREA,

EQUIPMENT, MATERIALS, ETC.

RESTORE STAGING AREA TO PRECONSTRUCTION

CONDITIONS AT COMPLETION OF THE PROJECT

SITE ACCESS

BRIDGE 4

BRIDGE ACCESS IS LIMITED

SEE NOTES

BRIDGE 3

ACCESS ADJACENT TO BRIDGE

CREEK ACCESS

CREEK ACCESS

BRIDGE 2

BRIDGE ACCESS

IS LIMITED

SEE NOTES

BRIDGE 1

46TH AVE S

VETERANS HOME BRIDGE

(UNDER REPAIR)

CONTRACTOR TO COORDINATE

ACCESS TO PROJECT 2 WITH

VETERANS HOME BRIDGE REPAIR

CONTRACTOR

PROJECT 2-13 ACCESS AND RESTORATION NOTES:

1. ACCESS TO THE SITE IS PROVIDED FROM 46TH AVE THROUGH THE EXISTING

MAINTENANCE ROAD AS INDICATED. LIMITS SHOWN ARE APPROXIMATE AND WILL

BE DELINEATED IN THE FIELD BY THE OWNER AND ENGINEER. PROVIDE

CONSTRUCTION FENCE/SNOW FENCE AT LIMITS.

2. CONTRACTOR TO PROTECT ALL TREES WITHIN THE CONSTRUCTION LIMITS AND

ADJACENT TO PROJECT SITES, EXCEPT WHERE NOTED, OR AS APPROVED BY

MPRB AND THE OWNER. BUCKTHORN MAY BE REMOVED BY CONTRACTOR AS

REQUIRED FOR CONSTRUCTION WITHOUT PERMISSION. DAMAGE TO EXISTING

TREES TO REMAIN SHALL BE REPLACED BY CONTRACTOR AT NO COST TO THE

OWNER

3. TIE BACK TREE BRANCHES TO PREVENT DAMAGE AS APPROVED BY MPRB WHEN

IN CONFLICT WITH CONSTRUCTION ACTIVITIES.

4. PROVIDE GEOTEXTILE FABRIC AND 6” WOODCHIP MULCH WHERE CONSTRUCTION

ACTIVITES IMPACT RED OAK ROOT ZONES.  CONSTRUCTION LIMITS SHALL BE A

MINIMUM OF 8 FEET FROM THE TREE TRUNKS.

5. PROVIDE MEANS FOR SECURITY AND SAFETY OF STAGING AREA, EQUIPMENT,

MATERIALS, ETC.

6. RESTORE SITE ACCESS AND STAGING AREA WITH MNDOT SEED MIXES 25-131 &

36-711 (AS DIRECTED) AND STRAW MULCH TO PRECONSTRUCTION CONDITIONS

AT COMPLETION OF THE PROJECT. SCARIFY AND LOOSEN SOIL AS REQUIRED OR

AS DIRECTED BY THE OWNER AND ENGINEER FOR INSTALLATION OF SEED AND

STRAW MULCH.

7. REVIEW AND COMPLY WITH ALL ROAD WEIGHT LIMITS/RESTRICTIONS.

8. PROVIDE FLAGGERS AND SIGNAGE PER MNMUTCD AND LATEST FIELD MANUAL

FOR ACCESS TO THE SITE AND TRUCKS HAULING. PROVIDE TRAFFIC CONTROL

PLAN FOR REVIEW. NO ROAD CLOSURES ALLOWED.

9. MAINTAIN ACCESS TO ACCESS TO ADJACENT TRAILS AND ROADWAY, EXCEPT

WHERE APPROVED BY MPRB.

10. PROTECT PAVEMENTS AND CURB FROM DAMAGE WITH PROTECTION

MEASURES/SURFACE TREATMENT AS REQUIRED. DAMAGED PAVEMENT AND/OR

CURB AS A RESULT OF CONSTRUCTION ACTIVITIES SHALL BE REPLACED AT THE

EXPENSE OF THE CONTRACTOR.
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PROJECT NUMBER  30

SITE LOCATION

ACCESS FROM W. 52ND  ST. AND

W MINNEHAHA PARKWAY

SEE SHEETS C-107 & C-107B

PROJECT NUMBER 26

SITE LOCATION

ACCESS ROUTE FROM E

MINNEHAHA PARKWAY

SEE SHEET CS-102
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PROJECT SITE 2
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BRIDGE 4

PID# 1702823320003

PID# 1702823320002

PROJECT 2 NOTES:

1. PROTECT ALL PAVEMENT, TRAILS, BOARDWALK, BRIDGES,

RETAINING WALLS, AND OTHER SITE FEATURES NOT CALLED

OUT FOR REMOVAL. ANY DAMAGE TO EXISTING SITE

FEATURES SHALL BE REPAIRED AT THE EXPENSE OF THE

CONTRACTOR.

2. ACCESS IS FROM BRIDGE 4. VEHICLE ASSESS ACROSS

BRIDGE 4 IS LIMITED TO SMALL UTILITY VEHICLES (KUBOTA

OR SIMILAR W/ APPROX. WEIGHT OF 2,000 LBS).

3. CONTRACTOR MUST PROVIDE MEANS TO KEEP ALL

MATERIALS FROM WASHING INTO THE CREEK.

4. REPAIR AREA OF THE TRAIL SHOWN IS APPROXIMATE AND

SHALL BE FIELD DIRECTED AS NECESSARY TO COMPLETE THE

WORK.

5. TEMPORARY TRAIL CLOSURE WITH SIGNAGE REQUIRED,

REVIEW PLAN W/ MPRB PRIOR TO STARTING WORK.

ACCESS FROM BRIDGE 4 -

APPROXIMATELY  9 FEET WIDE.

LIMITED TO SMALL UTILITY VEHICLES

(KUBOTA OR SIMILAR W/ APPROX

VEHICLE WEIGHT OF 2,000 LBS).

INSTALL FRENCH DRAIN

(APPROXIMATE LOCATION)

TO BE FIELD DIRECTED

SEE DETAIL 4/C-802

RECONSTRUCT TRAIL (TYP.)

· SUBGRADE PREPARATION

· GEOTEXTILE

· 4 IN GRAVEL TRAIL

SEE DETAIL 3/C-802

PHOTO - PROJECT 2 LOOKING FROM END OF BRIDGE TOWARD NORTHWEST

INSTALL AND COMPACT GRAVEL

SURFACING IN WASHOUT AREA

AS DIRECTED IN FIELD.

INSTALL AND COMPACT GRAVEL

SURFACING IN WASHOUT AREA

AS DIRECTED IN FIELD.

INSTALL AND COMPACT GRAVEL

SURFACING IN WASHOUT AREA

AS DIRECTED IN FIELD.

100-YR ELEV=715.2

OHW=700.9

Date:
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PROJECT SITE 5

PID# 1702823220002

PID# 1802823110004

PID# 1702823220002
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ACCESS FROM TRAIL NEAR

BRIDGE 3 - CREEK ACCESS

CLASS III RIPRAP TOE

(TYPE A STONE) &

CONTROLLED FILL

SEE DETAIL 4/C-801

PROJECT 5 NOTES:

1. PROTECT ALL PAVEMENT, TRAILS, BRIDGES,

BOARDWALK, RETAINING WALLS, AND OTHER SITE

FEATURES. ANY DAMAGE TO EXISTING FEATURES

SHALL BE REPAIRED AT THE EXPENSE OF THE

CONTRACTOR.

2. ACCESS IS FROM THE CREEK JUST TO THE SOUTH

OF BRIDGE 3. ACCESS TO THIS PROJECT AREA

SHALL BE THROUGH THE CREEK - NO BRIDGE

ACCESS ALLOWED. ACCESS LOCATION TO BE

DIRECTED IN THE FIELD AND MAY REQUIRE

CUTTING FALLEN TREES.

3. CONTRACTOR MUST PROVIDE MEANS TO KEEP

ALL MATERIALS FROM WASHING INTO THE CREEK.

4. REPAIR AREA OF THE CREEK BANK SHOWN IS

APPROXIMATE AND SHALL BE FIELD DIRECTED AS

NECESSARY TO COMPLETE THE WORK.

5. ISOLATE WORK AREA AND DE-WATER OR PROVIDE

IN-STREAM EROSION CONTROL AS DETERMINED

BY ENGINEER GIVEN CURRENT FLOW CONDITIONS.

6. CLEAR AND GRUB BANK TO REMOVE VEGETATION

(STOCKPILE ORGANIC TOPSOIL)

7. REVEGETATE THE DISTURBED AREA AS SPECIFIED.

8. TEMPORARY TRAIL CLOSURE WITH SIGNAGE

REQUIRED, REVIEW PLAN W/ MPRB PRIOR TO

STARTING WORK.

UNDERMINED FOOTING

~ 32 LINEAR FEET

   (RIPRAP TOE)

TIE INTO SLOPE AS DIRECTED

SALVAGE AND REINSTALL BOARDWALK

(PANELS, FRAMING, FOOTINGS, ETC.)

AS NECESSARY TO COMPLETE

THE IMPROVEMENTS

100-YR ELEV=720.6

SAND BAGS, FLOTATION SILT CURTAIN,

BIOLOG OR OTHER APPROVED METHOD

BASED ON FIELD CONDITIONS AS NECESSARY

TO MEET PERMIT REQUIREMENTS.

OHW=719..2

PHOTO - PROJECT 5 LOOKING SOUTHEAST TOWARD PROJECT AREA

PHOTO - PROJECT 5 LOOKING NORTHWEST AT UNDERMINED FOOTING

1

C
-
1
0
3
A
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C-103A

EXISTING GRADE

100 YR FLOOD EVENT

ELEV:720.60

ESTIMATED OHW

ELEV:719.20

PROJECT 5 CROSS SECTION

TOP OF BANK

CLASS III RIPRAP TOE

(TYPE A STONE) &

CONTROLLED FILL

SEE DETAIL 4/C-801

SALVAGE AND REINSTALL BOARDWALK

(PANELS, FRAMING, FOOTINGS, ETC.)

AS NECESSARY TO COMPLETE

THE IMPROVEMENTS

C-103A

Date:
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PROJECT SITE 8

ROCK TOE AND FABRIC

ENCAPSULATED SOIL LIFTS

SEE SHEET CS-100

AGGREGATE TRAIL

RECONSTRUCTION/

REALIGNMENT

SEE DETAIL 2/C-802

(FINAL WIDTH AND ALIGNMENT TO BE

DIRECTED IN THE FIELD)

APPROXIMATE CREEK ACCESS

LOCATION FROM PROJECT

AREA 10

MATCH INTO EXISTING TRAIL

MATCH INTO EXISTING TRAIL

EXISTING GRAVEL TRAIL

MINNEHAHA CREEK

PROTECT  TREE

PROTECT TREE

PHOTO - PROJECT 8  LOOKING SOUTHEAST TOWARD THE PROJECT

CLEAR AND GRUB AND BRUSH IN

CONFLICT WITH NEW TRAIL

ALIGNMENT. REVIEW REMOVALS W/

ENGINEER PRIOR TO STARTING

WORK. TRAIL WIDTH MAY VARY AS

DIRECTED BY ENGINEER AND OWNER.

PHOTO - PROJECT 8  LOOKING NORTHWEST TOWARD THE PROJECT

100-YR ELEV=733.0

PROTECT  TREE

OHW=732.1

PROJECT 8 NOTES:

1. PROTECT ALL PAVEMENT, TRAILS, RETAINING WALLS,

STONE SEATING BLOCKS AND OTHER SITE FEATURES.

ANY DAMAGE TO EXISTING FEATURES SHALL BE

REPAIRED AT THE EXPENSE OF THE CONTRACTOR.

2. ACCESS IS FROM THE CREEK FROM PROJECT

LOCATION 10

3. CONTRACTOR MUST PROVIDE MEANS TO KEEP ALL

MATERIALS FROM WASHING INTO THE CREEK.

4. REPAIR AREA OF THE TRAIL SHOWN IS APPROXIMATE

AND SHALL BE FIELD DIRECTED AS NECESSARY TO

COMPLETE THE WORK.

5. NOT ALL TREES SHOWN. REVIEW W/ OWNER AND

ENGINEER PRIOR TO STARTING WORK.

6. TEMPORARY TRAIL CLOSURE WITH SIGNAGE

REQUIRED, REVIEW PLAN W/ MPRB PRIOR TO

STARTING WORK.

8'±

Date:

I HEREBY CERTIFY THAT THIS PLAN,
SPECIFICATION, OR REPORT WAS
PREPARED BY ME OR UNDER MY
DIRECT SUPERVISION AND THAT I AM A
DULY REGISTERED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE
STATE OF MINNESOTA.
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MINNEHAHA CREEK

PROJECT SITE 10

PROJECT SITE 11

CLASS III RIPRAP OUTLET

(TYPE A STONE)

SEE DETAIL 5/C-801

SALVAGE AND REINSTALL

FIELDSTONE SLAB.

SEE DETAIL 1/C-801

INSTALL FIELDSTONE/BOULDERS

AS DIRECTED IN THE FIELD

SALVAGE AND REINSTALL FIELDSTONE SLABS.

SEE DETAIL 2/C-801

PROJECT 10 NOTES:

1. PROTECT ALL PAVEMENT, TRAILS, RETAINING WALLS,

STONE SEATING BLOCKS AND OTHER SITE FEATURES.

ANY DAMAGE TO EXISTING FEATURES SHALL BE

REPAIRED AT THE EXPENSE OF THE CONTRACTOR.

2. ACCESS IS FROM THE TRAIL OFF OF 46TH AVE S.

3. RESTORE ALL ACCESS ROADS TO PRECONSTRUCTION

CONDITIONS (INCIDENTAL)

4. CONTRACTOR MUST PROVIDE MEANS TO KEEP ALL

MATERIALS FROM WASHING INTO THE CREEK.

5. REPAIR AREA OF THE FIELDSTONE SLAB, RIPRAP, AND

FILL SHOWN IS APPROXIMATE AND SHALL BE FIELD

DIRECTED AS NECESSARY TO COMPLETE THE WORK.

6. ISOLATE WORK AREA AND DE-WATER OR PROVIDE

IN-STREAM EROSION CONTROL AS DETERMINED BY

ENGINEER GIVEN CURRENT FLOW CONDITIONS

6. TEMPORARY TRAIL CLOSURE WITH SIGNAGE

REQUIRED, REVIEW PLAN W/ MPRB PRIOR TO

STARTING WORK.

ACCESS USING THE BRIDGE

IS LIMITED TO FOOT TRAFFIC AND

UTILITY VEHICLES (KUBOTA OR

SIMILAR W/ APPROX. VEHICLE

WEIGHT OF 2,000 LBS).

5.5 FOOT WIDTH

ACCESS FROM

MAINTENANCE ROAD

OFF OF 46TH AVE S.

INSTALL FIELDSTONE SLABS STEPS.

SEE DETAIL 5/C-802 (7 EA)

+/- 35' FROM BRIDGE

+/- 35' FROM BRIDGE

TRAIL ACCESS TO PROJECT 13

EXISTING CONCRETE

RETAINING WALL

EXISTING WPA WALL

ACCESS TO PROJECT SITE 9 IS LIMITED TO UNDER

THE EXISTING BRIDGE - CONTRACTOR SHALL VERIFY

BRIDGE CLEARANCE DIMENSIONS TO DETERMINE

APPROPRIATE SIZE EQUIPMENT ACCESS

PROTECT EX. CMP

CULVERT

PROTECT EXISTING CMP

CULVERT & OUTLET

REINSTALL FIELDSTONE SLABS

AROUND EXISTING OUTLET

SIMILAR TO EXISTING CONDITION

PHOTO - PROJECT 9 LOOKING NORTH PHOTO - PROJECT 10 LOOKING EAST

REPAIR TRAIL AS REQUIRED

OR AS DIRECTED IN THE FIELD

APPROXIMATE LOCATION

OF EXISTING HYDRAULIC

GRADE DROP

100-YR ELEV (UPSTREAM)=735.0

100-YR ELEV (UPSTREAM)=735.0

100-YR ELEV (DOWNSTREAM OF BRIDGE)=733.4

100-YR ELEV (DOWNSTREAM OF BRIDGE)=733.4

SAND BAGS, FLOTATION SILT CURTAIN,

BIOLOG OR OTHER APPROVED METHOD

BASED ON FIELD CONDITIONS AS NECESSARY

TO MEET PERMIT REQUIREMENTS.

SAND BAGS, FLOTATION SILT CURTAIN,

BIOLOG OR OTHER APPROVED METHOD

BASED ON FIELD CONDITIONS AS NECESSARY

TO MEET PERMIT REQUIREMENTS.

OHW (UPSTREAM)=733.5

OHW (DOWNSTREAM)=731.9

OHW (DOWNSTREAM)=731.9

1

C

-

1

0

5

A

FILL AND COMPACT

W/ CONTROLED FILL

SEE DETAIL 6/C-802

INSTALL GRAVEL SURFACING

PHOTO - PROJECT 11 LOOKING SOUTH

PROJECT 11 NOTES:

1. PROTECT ALL PAVEMENT, TRAILS, RETAINING WALLS, STONE

SEATING BLOCKS AND OTHER SITE FEATURES. ANY DAMAGE TO

EXISTING FEATURES SHALL BE REPAIRED AT THE EXPENSE OF

THE CONTRACTOR.

2. ACCESS IS FROM THE CREEK FROM PROJECT LOCATION 10

3. CONTRACTOR MUST PROVIDE MEANS TO KEEP ALL MATERIALS

FROM WASHING INTO THE CREEK.

4. REPAIR AREA OF THE TRAIL SHOWN IS APPROXIMATE AND

SHALL BE FIELD DIRECTED AS NECESSARY TO COMPLETE THE

WORK.

5. ISOLATE WORK AREA AND DE-WATER OR PROVIDE IN-STREAM

EROSION CONTROL AS DETERMINED BY ENGINEER GIVEN

CURRENT FLOW CONDITIONS

6. TEMPORARY TRAIL CLOSURE WITH SIGNAGE REQUIRED,

REVIEW PLAN W/ MPRB PRIOR TO STARTING WORK.

PROJECT 9 NOTES:

1. PROTECT ALL PAVEMENT, TRAILS, RETAINING WALLS,

STONE SEATING BLOCKS AND OTHER SITE FEATURES.

ANY DAMAGE TO EXISTING FEATURES SHALL BE

REPAIRED AT THE EXPENSE OF THE CONTRACTOR.

2. ACCESS IS FROM THE TRAIL OFF OF 46TH AVE S.

ACCESS TO THIS PROJECT AREA IS LIMITED, BRIDGE

ACCESS IS NOT ALLOWED

3. RESTORE ALL ACCESS ROADS TO PRECONSTRUCTION

CONDITIONS (INCIDENTAL)

4. CONTRACTOR MUST PROVIDE MEANS TO KEEP ALL

MATERIALS FROM WASHING INTO THE CREEK.

5. CONTRACTOR SHALL USE EXTREME CAUTION AND

PLACEMENT OF THE RIPRAP/BOULDER COVER ON AND

ADJACENT TO THE EXISTING RETAINING WALLS SHALL

BE CAREFULLY PLACED TO MINIMIZE DAMAGE.

6. TEMPORARY TRAIL CLOSURE WITH SIGNAGE

REQUIRED, REVIEW PLAN W/ MPRB PRIOR TO

STARTING WORK.

PROJECT SITE 9

INSTALL RIPRAP/BOULDER COVER

(FIELDSTONE BOULDERS)

SEE DETAIL 3/C-801
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EXISTING GRADE

100 YR FLOOD EVENT

ELEV:733.40

ESTIMATED OHW

ELEV:731.90

1

C-105A

PROJECT 10 CROSS SECTION

TOP OF BANK

FILL AND COMPACT

W/ CONTROLED FILL

SEE DETAIL 6/C-802

INSTALL GRAVEL SURFACING

INSTALL RIPRAP/BOULDER COVER

AS DIRECTED IN THE FIELD

RIPRAP OUTLET

SEE DETAIL 5/C-801

C-105A
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PROJECT SITE 13

PHOTO - PROJECT 13 LOOKING NORTH, TOWARD PROJECT AREA

EXISTING

RETAINING WALL

FILL WITH SURFACE GRAVEL

MATERIAL AND COMPACT

INSTALL STONE EDGERS

PROTECT EXISTING

STONE SEATING BLOCKS

PHOTO - PROJECT 13 LOOKING WEST, TOWARD PROJECT AREA

EXISTING

RETAINING WALL

ACCESS FROM TRAIL ONLY

- EQUIPMENT LIMITED TO FOOT

TRAFFIC AND SMALL UTILITY

VEHICLES (KUBOTA OR SIM. W/

APPROX. VEHICLE WEIGHT OF

2,000LBS).

NO BRIDGE ACCESS.

TRAIL AND EDGER REPAIR

SEE DETAIL 1/C-802

AS DIRECTED IN THE FIELD

OHW-743.5

PROJECT 13 NOTES:

1. PROTECT ALL PAVEMENT, TRAILS, RETAINING WALLS,

STONE SEATING BLOCKS AND OTHER SITE FEATURES.

ANY DAMAGE TO EXISTING FEATURES SHALL BE

REPAIRED AT THE EXPENSE OF THE CONTRACTOR.

2. ACCESS IS FROM  THE TRAIL SOUTH OF BRIDGE 2.

EQUIPMENT LOADING IS LIMITED IF USING THE BRIDGE.

3. RESTORE ALL ACCESS ROADS TO PRECONSTRUCTION

CONDITIONS (INCIDENTAL)

4. CONTRACTOR MUST PROVIDE MEANS TO KEEP ALL

MATERIALS FROM WASHING INTO THE CREEK.

5. REPAIR AREA OF THE LIMESTONE EDGER AND GRAVEL

SHOWN IS APPROXIMATE AND SHALL BE FIELD

DIRECTED AS NECESSARY TO COMPLETE THE WORK.

6. TEMPORARY TRAIL CLOSURE WITH SIGNAGE

REQUIRED, REVIEW PLAN W/ MPRB PRIOR TO

STARTING WORK.
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EXISTING BACK OF CURB

SITE ACCESS

PROTECT CMP OUTLET

(APPROXIMATE LOCATION)

840

845

8

5

0

8

5

5

8

6

0

865

839
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844
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849
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852

853
854

856
857

858
859

861
862

863
864

866
867

868

1:1
.4

PROTECT CURB

PROTECT MANHOLE

CONSTRUCTION LIMITS

PROJECT 30 NOTES:

1. PROTECT ALL TREES UNLESS NOTED (TREELINES SHOWN ARE

APPROXIMATE). OTHERWISE FOR REMOVAL, IF A TREE CONFLICT

EXISTS W/ CONSTRUCTION ACTIVITIES, REVIEW W/ OWNER AND

ENGINEER PRIOR TO STARTING WORK. CLEAR AND GRUB BRUSH

AND BUCKTHORN AS REQUIRED. (INCIDENTAL).

2. PROTECT ALL PAVEMENT, CURB, AND GUTTER, MANHOLES AND

OTHER SITE FEATURES. ANY DAMAGE TO THE EXISTING

FEATURES SHALL BE REPAIRED AT THE EXPENSE OF THE

CONTRACTOR.

3. ACCESS IS FROM TOP OF SLOPE AT W. MINNEHAHA PARKWAY

AND SOUTH OF THE CREEK PER SHEET C-107B. CONTRACTOR

MUST PROVIDE MEANS TO KEEP ROCK TOE, CONTROLLED FILL,

TOPSOIL, AND OTHER MATERIALS FROM FALLING INTO CREEK.

4. STABILIZE SLOPE IMPROVEMENTS WITH TURF REINFORCEMENT

MAT, EROSION CONTROL BLANKET, AND SEED MIX 33-262 DRY

SWALE/POND AS SHOWN ON DETAILS.

5. ISOLATE WORK AREA AND DE-WATER OR PROVIDE IN-STREAM

EROSION CONTROL AS DETERMINED BY ENGINEER GIVEN

CURRENT FLOW CONDITIONS

6. CLEAR AND GRUB BANK TO REMOVE VEGETATION (STOCKPILE

ORGANIC TOPSOIL)

7. REVEGETATE THE DISTURBED AREA AS SPECIFIED.

PHOTO - PROJECT 30 LOOKING SOUTH, DOWN SLOPE FROM W MINNEHAHA PARKWAY

PHOTO - PROJECT 30 LOOKING NORTH, UP SLOPE FROM MINNEHAHA CREEK

PHOTO - PROJECT 30 LOOKING EAST, AT TOE OF SLOPE FROM MINNEHAHA CREEK

TEMPORARY STAGING AREA AT TOP OF SLOPE  -

RESTORE TO PRECONSTRUCTION CONDITIONS

TURF REINFORCEMENT MAT

SEE DETAIL 1/C-800

PROTECT TREES

SLOPE IMPROVEMENTS

SEE DETAIL 3/C-800

BIOLOG

SEE DETAIL 2/C-800

KEY IN RIPRAP BEHIND EXISTING

FIELDSTONE BOULDERS (NOT SHOWN).

ADJUST AS NECESSARY IN FIELD.

SAND BAGS, FLOTATION SILT CURTAIN, BIOLOG, OR

OTHER APPROVED METHOD BASED ON FIELD CONDITIONS

AS NECESSARY TO MEET PERMIT REQUIREMENTS

OHW-835.8

100-YR ELEV-839.0

1
C

-

1

0

7

A

SOUTH SITE ACCESS

SEE SHEET C-107B
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EXISTING GRADE

100 YR FLOOD EVENT

ELEV:839.00

ESTIMATED OHW

ELEV:835.80

1

C-107A

PROJECT 30 CROSS SECTION

PROPOSED GRADE

TOP OF BANK

SLOPE IMPROVEMENT

SEE DETAIL 3/C-800

C-107A

Date:
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PROJECT 30

PROJECT 30 ACCESS AND RESTORATION NOTES:

1. ACCESS TO THE SITE IS PROVIDED FROM 52ND ST/W MINNEHAHA PARKWAY ON THE

NORTH, AND THROUGH THE MPRB PARK LAND ON THE SOUTH. LIMITS SHOWN ARE

APPROXIMATE AND WILL BE DELINEATED IN THE FIELD BY THE OWNER AND ENGINEER.

PROVIDE CONSTRUCTION FENCE/SNOW FENCE AT LIMITS.

2. CONTRACTOR TO PROTECT ALL TREES WITHIN THE CONSTRUCTION LIMITS, EXCEPT

WHERE NOTED, OR AS APPROVED BY MPRB AND THE OWNER. BUCKTHORN MAY BE

REMOVED BY CONTRACTOR AS REQUIRED FOR CONSTRUCTION WITHOUT

PERMISSION. DAMAGE TO EXISTING TREES TO REMAIN SHALL BE REPLACED BY

CONTRACTOR AT NO COST TO THE OWNER

3. TIE BACK TREE BRANCHES TO PREVENT DAMAGE AS APPROVED BY MPRB WHEN IN

CONFLICT WITH CONSTRUCTION ACTIVITIES.

4. PROVIDE GEOTEXTILE FABRIC AND 6” WOODCHIP MULCH WHERE CONSTRUCTION

ACTIVITES IMPACT RED OAK ROOT ZONES.  CONSTRUCTION LIMITS SHALL BE A

MINIMUM OF 8 FEET FROM THE TREE TRUNKS.

5. PROVIDE MEANS FOR SECURITY AND SAFETY OF STAGING AREA, EQUIPMENT,

MATERIALS, ETC.

6. RESTORE SITE ACCESS AND STAGING AREA WITH MNDOT SEED MIXES 25-131 & 36-711

(AS DIRECTED) AND STRAW MULCH TO PRECONSTRUCTION CONDITIONS AT

COMPLETION OF THE PROJECT. SCARIFY AND LOOSEN SOIL AS REQUIRED OR AS

DIRECTED BY THE OWNER AND ENGINEER FOR INSTALLATION OF SEED AND STRAW

MULCH.

7. REVIEW AND COMPLY WITH ALL ROAD WEIGHT LIMITS/RESTRICTIONS.

8. PROVIDE FLAGGERS AND SIGNAGE PER MNMUTCD AND LATEST FIELD MANUAL FOR

ACCESS TO THE SITE AND TRUCKS HAULING. PROVIDE TRAFFIC CONTROL PLAN FOR

REVIEW. NO ROAD CLOSURES ALLOWED.

9. MAINTAIN ACCESS TO ACCESS TO ADJACENT TRAILS AND ROADWAY.

10. PROTECT PAVEMENTS AND CURB FROM DAMAGE WITH PROTECTION

MEASURES/SURFACE TREATMENT AS REQUIRED. DAMAGED PAVEMENT AND/OR CURB

AS A RESULT OF CONSTRUCTION ACTIVITIES SHALL BE REPLACED AT THE EXPENSE OF

THE CONTRACTOR.
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EC-200

SWPPP

PROJECT INFORMATION

PROJECT NAME: 2018 FEMA FLOODWAY REPAIRS

PROJECT LOCATION: MINNEHAHA CREEK WATERSHED

DISTRICT

PROJECT TYPE: STREAM BANK RESTORATION

TOTAL AREA DISTURBED BY CONSTRUCTION: ±0.3 ACRES.

TOTAL SITE AREA: ±0.3 ACRES.

ESTIMATED CONSTRUCTION DATES: OCTOBER 2018-MARCH

2019

CUMULATIVE IMPERVIOUS SURFACE/PERMANENT

STORMWATER MANAGEMENT REQUIREMENTS:

THERE IS CURRENTLY ±0.1 ACRES OF EXISTING IMPERVIOUS

SURFACE IN THE PROJECT AREA.

THE PROPOSED AREA OF IMPERVIOUS IS ±0.1 ACRES

RESULTING IN A ±0.0 ACRE NET INCREASE IN IMPERVIOUS

SURFACE.

THE SITE ULTIMATELY DRAINS TO , AND IS LOCATED

DIRECTLY ON, MINNEHAHA CREEK, WHICH IS LISTED AS AN

IMPAIRED WATER FOR AQUATIC LIFE AND AQUATIC

RECREATION.  THERE ARE CURRENT EPA APPROVED TMDLS

FOR THE WATERBODY FOR CHLORIDE AND FECAL

COLIFORM.

THE CONSTRUCTION PLANS OUTLINE STABILIZATION

PRACTICES INCLUDING RIPRAP, ROCK TOES, SEEDING, AND

INSTALLATION OF EROSION CONTROL BLANKET FOR

VEGETATIVE RE-ESTABLISHMENT.

PARTY RESPONSIBLE FOR LONG TERM OPERATION AND

MAINTENANCE OF THE SITE (OWNER):

MINNEHAHA CREEK WATERSHED DISTRICT

CONTACT: TIFFANY SCHAUFLER

CONTACT PHONE: (952) 471-0590

CONTACT EMAIL: TSCHAUFLER@MINNEHAHACREEK.ORG

PARTY RESPONSIBLE FOR IMPLEMENTATION OF THE SWPPP

(CONTRACTOR):

TBD - CONTRACTOR SHALL PROVIDE A CHAIN OF

RESPONSIBILITY WITH ALL OPERATORS ON THE SITE FOR

INCORPORATION INTO THIS SWPPP DOCUMENT TO ENSURE

THAT THE SWPPP WILL BE IMPLEMENTED AND STAY IN

EFFECT UNTIL THE CONSTRUCTION PROJECT IS COMPLETE

(THROUGH FINAL STABILIZATION AND NOT SUBMITTAL).

CONTRACTOR SHALL ALSO PROVIDE DOCUMENTATION OF

PERSONNEL TRAINING IN ACCORDANCE WITH THE PERMIT

FOR INCORPORATION INTO THIS SWPPP DOCUMENT AS

SOON AS THE PERSONNEL FOR THE PROJECT HAVE BEEN

DETERMINED.  CONTRACTOR IS RESPONSIBLE FOR KEEPING

A FINAL SWPPP DOCUMENT, CONTAINING THE INFORMATION

REQUIRED ABOVE, AT THE CONSTRUCTION SITE FOR THE

DURATION OF THE PROJECT.

INSPECTIONS

THE INSPECTION LOG WILL BE COMPLETED BY THE

CONTRACTOR FOR THE CONSTRUCTION SITE.

INSPECTOR(S): TBD - TRAINING DOCUMENTATION (PER PART

IV.E OF THE PERMIT) WILL BE INCORPORATED INTO THIS

SWPPP AS SOON AS THE PERSONNEL FOR THE PROJECT

HAVE BEEN DETERMINED.  THE CONTRACTOR WILL MAKE

CORRECTIONS OR REPAIRS REQUIRED TO COMPLY WITH

THE PERMIT.

INSPECTIONS AT THE SITE WILL BE COMPLETED IN

ACCORDANCE WITH THE PERMIT AS FOLLOWS:

 ONCE EVERY SEVEN (7) DAYS DURING ACTIVE

CONSTRUCTION AND,

 WITHIN 24 HOURS AFTER A RAINFALL EVENT GREATER THAN

0.5 INCHES IN 24 HOURS.

1. THE INDIVIDUAL PERFORMING INSPECTIONS MUST BE

TRAINED AS REQUIRED BY PART IV.E OF THE PERMIT.

TRAINING DOCUMENTATION SHALL BE PROVIDED BY THE

CONTRACTOR FOR INCORPORATION INTO THE SWPPP.

INSPECTIONS MUST INCLUDE STABILIZED AREAS,

EROSION PREVENTION AND SEDIMENT CONTROL BMPS,

AND INFILTRATION AREAS. CORRECTIVE ACTIONS MUST

BE IDENTIFIED AND DATE OF CORRECTION MUST BE

NOTED AS IDENTIFIED IN SECTION IV.E. OF THE PERMIT.

ANY OFFSITE DISCHARGE MUST BE DOCUMENTED AS

IDENTIFIED IN SECTION IV.E.2.F OF THE PERMIT. ANY

AMENDMENTS TO THE SWPPP PROPOSED AS A RESULT

OF THE INSPECTION MUST BE DOCUMENTED WITHIN

SEVEN (7) CALENDAR DAYS.  AN INSPECTION LOG IS

ALSO ATTACHED; THE INSPECTION LOG AND SWPPP

MUST BE KEPT ON-SITE FOR THE DURATION OF THE

CONSTRUCTION PROJECT.

AT A MINIMUM, THE FOLLOWING SHALL BE COMPLETED

DURING EACH INSPECTION:

-RECORD DATE AND TIME OF INSPECTION.

-RECORD RAINFALL RECORDS SINCE THE MOST RECENT

INSPECTION.

-INSPECT THE SITE FOR EXCESS EROSION AND

SEDIMENTATION.

-INSPECT THE SITE FOR DEBRIS, TRASH, AND SPILLS.

-INSPECT TEMPORARY EROSION AND SEDIMENTATION

CONTROL DEVICES.

-INSPECT CONSTRUCTION ENTRANCES FOR SEDIMENT

TRACKING ONTO PUBLIC STREETS.

-RECORD RECOMMENDED REPAIRS AND MODIFICATIONS TO

EROSION AND SEDIMENT CONTROLS.

-RECOMMEND ANY NECESSARY CHANGES TO THIS SWPPP.

-RECORD REPAIRS AND MODIFICATIONS IMPLEMENTED

SINCE PREVIOUS INSPECTIONS.

-INSPECT THE ADJACENT STREETS AND CURB AND GUTTER

FOR SEDIMENT, LITTER, AND CONSTRUCTION DEBRIS.

THE GC MUST UPDATE THE SWPPP, INCLUDING THE JOBSITE

BINDER AND SITE MAPS, TO REFLECT THE PROGRESS OF

CONSTRUCTION ACTIVITIES AND GENERAL CHANGES TO THE

PROJECT SITE. UPDATES SHALL BE MADE DAILY TO TRACK

PROGRESS WHEN ANY OF THE FOLLOWING ACTIVITIES

OCCUR: BMP INSTALLATION, MODIFICATION OR REMOVAL,

CONSTRUCTION ACTIVITIES (E.G. PAVING, SEWER

INSTALLATION, ETC), CLEARING, GRUBBING, GRADING, OR

TEMPORARY AND PERMANENT STABILIZATION.

THE CONTRACTOR MAY UPDATE OR MODIFY THE SWPPP

WITHOUT ENGINEER APPROVAL IN AN EMERGENCY

SITUATION TO PREVENT SEDIMENT DISCHARGE OR PROTECT

WATER QUALITY. THE CONTRACTOR IS ULTIMATELY

RESPONSIBLE TO ENSURE COMPLIANCE WITH THE PERMIT

AND PROTECTION OF DOWNSTREAM WATER QUALITY.

SOIL MAP

EROSION AND SEDIMENT CONTROL

PRIOR TO ANY SITE DISTURBANCE, AND AS REQUIRED AS

CONSTRUCTION PROGRESSES, ANY PERMIT REQUIRED

EROSION PREVENTION MEASURES AND THE SEDIMENT

CONTROL DEVICES (BIOLOG, EROSION CONTROL BLANKET)

SHOWN ON THE CONSTRUCTION DRAWINGS WILL BE INSTALLED

AT THE SITE.

ALL EXPOSED SOIL AREAS WITHIN THE CONSTRUCTION LIMITS

WILL BE STABILIZED WITHIN 7 DAYS AFTER THE CONSTRUCTION

ACTIVITY IN THAT PORTION OF THE SITE HAS TEMPORARILY

(WILL NOT RESUME FOR A PERIOD EXCEEDING 7 CALENDAR

DAYS) OR PERMANENTLY CEASED. STABILIZATION WILL BE

INITIATED IMMEDIATELY.  EXPOSED SOIL AREAS MUST HAVE

TEMPORARY EROSION PROTECTION (SLASH MULCH, EROSION

CONTROL BLANKET, SEED) OR PERMANENT COVER YEAR

ROUND.

CONTRACTOR SHALL IMPLEMENT APPROPRIATE CONSTRUCTION

PHASING, VEGETATIVE BUFFER STRIPS, HORIZONTAL SLOPE

GRADING, AND OTHER CONSTRUCTION PRACTICES THAT

MINIMIZE EROSION WHEN PRACTICAL. THE NORMAL WETTED

PERIMETER OF ANY TEMPORARY OR PERMANENT DRAINAGE

DITCH THAT DRAINS WATER FROM A CONSTRUCTION SITE, OR

DIVERTS WATER AROUND A SITE, MUST BE STABILIZED WITHIN

200 LINEAL FEET FROM THE PROPERTY EDGE, OR FROM THE

POINT OF DISCHARGE TO ANY SURFACE WATER.  STABILIZATION

MUST BE COMPLETED WITHIN 24 HOURS OF CONNECTING TO A

SURFACE WATER.  PIPE OUTLETS MUST BE PROVIDED WITH

TEMPORARY OR PERMANENT ENERGY DISSIPATION WITHIN 24

HOURS OF CONNECTION TO A SURFACE WATER.

SWPPP IMPLEMENTATION, PHASING, AND SEQUENCE OF

CONSTRUCTION

BMP AND EROSION CONTROL INSTALLATION SEQUENCE SHALL

BE AS FOLLOWS:

1. INSTALL PERIMETER CONTROL, IF APPLICABLE.

2. PREPARE TEMPORARY STORAGE, PARKING, AND PHASING

AREAS.

3. CONSTRUCT AND STABILIZE DIVERSIONS AND TEMPORARY

SEDIMENT TRAPS/BASINS, IF REQUIRED.

4. PERFORM CLEARING AND GRUBBING OF THE SITE, IF

APPLICABLE.

5. START CONSTRUCTION OF REPAIRS.

6. PERFORM MASS GRADING, ROUGH GRADE TO ESTABLISH

PROPOSED DRAINAGE PATTERNS.

7. TEMPORARILY SEED WITH PURE LIVE SEED THROUGHOUT

CONSTRUCTION DISTURBED AREAS THAT WILL BE INACTIVE

FOR SEVEN (7 DAYS) OR MORE AS REQUIRED BY NPDES

PERMIT.

SEDIMENT CONTROL PRACTICES MUST MINIMIZE SEDIMENT

FROM ENTERING SURFACE WATERS, INCLUDING CURB AND

GUTTER SYSTEMS AND STORM SEWER INLETS.  THE FOLLOWING

MEASURES WILL BE TAKEN AS SEDIMENT CONTROL PRACTICES

IN ORDER TO MINIMIZE SEDIMENTS FROM ENTERING SURFACE

WATERS:

1. INSTALLATION OF SEDIMENT CONTROL PRACTICES ON ALL

DOWN GRADIENT PERIMETERS PRIOR TO LAND DISTURBING

ACTIVITIES.

2. STREET SWEEPING SHALL BE PERFORMED IF VEHICLE

TRACKING BMPS ARE NOT ADEQUATE TO PREVENT

SEDIMENT TRACKING.  TRACKED SEDIMENT MUST BE

REMOVED FROM ALL PAVED SURFACES BOTH ON AND

OFFSITE WITHIN 24 HOURS OF DISCOVERY PER THE PERMIT.

THE FOLLOWING GUIDELINES WILL BE USED TO DETERMINE IF

POLLUTION CONTROL DEVICES REQUIRE MAINTENANCE,

REPAIR, OR REPLACEMENT:

-IF SEDIMENT CONTROL DEVICES SUCH AS SILT FENCE ARE

FILLED TO 1/3 THE HEIGHT OF THE FENCE, REMOVE ALL

SEDIMENT WITHIN 24 HOURS OF DETECTION OR NOTIFICATION.

-IF INLET PROTECTION DEVICES APPEAR PLUGGED WITH

SEDIMENT, ARE FILLED TO 1/3 CAPACITY, OR HAVE STANDING

WATER AROUND THEM, REMOVE THE SEDIMENT AND CLEAN OR

REPLACE THE FILTER WITHIN 24 HOURS OF DETECTION OR

NOTIFICATION.

-IF THE GRAVEL CONSTRUCTION ENTRANCE(S) ARE FILLED WITH

SEDIMENT EITHER REPLACE THE ENTRANCE OR ADD

ADDITIONAL GRAVEL WITH 24 HOURS OF DETECTION OR

NOTIFICATION.

-IF SEDIMENT FROM THE SITE IS OBSERVED ON ADJACENT

STREETS OR OTHER PROPERTIES, THE INSPECTOR SHALL

IDENTIFY THE SOURCE AND DISCHARGE LOCATION OF THE

SEDIMENT AND INSTRUCT TO IMPLEMENT ADDITIONAL EROSION

AND SEDIMENT CONTROLS AT THOSE LOCATIONS TO PREVENT

FUTURE DISCHARGES.

-IF BUILDING MATERIALS, CHEMICALS, OR GENERAL REFUSE IS

BEING USED, STORED, DISPOSED OF, OR OTHERWISE MANAGED

INAPPROPRIATELY, CORRECT SUCH DEFECTS WITHIN 24 HOURS

OF DETECTION OR NOTIFICATION.

-IF EXCESSIVE SEDIMENTS OR DEBRIS ARE OBSERVED AT THE

FLARED END SECTION OUTFALLS, THE INSPECTOR SHALL

DETERMINE THE SOURCE AND DISCHARGE LOCATIONS OF SUCH

MATERIALS.  IF THE DISCHARGE HAS OCCURRED ON THE

PROPERTY, REMOVE THE SEDIMENTS AND DEBRIS WITHIN 24

HOURS OF NOTIFICATION AND CORRECT THE SOURCE OF SUCH

MATERIALS AS DIRECTED BY THE INSPECTOR

POLLUTION PREVENTION MEASURES

SOLID WASTE

SOLID WASTE, INCLUDING BUT NOT LIMITED TO, COLLECTED

ASPHALT AND CONCRETE MILLINGS, FLOATING DEBRIS, PAPER,

PLASTIC, FABRIC, CONSTRUCTION AND DEMOLITION DEBRIS AND

OTHER WASTE MUST BE DISPOSED OF PROPERLY AND MUST

COMPLY WITH MPCA DISPOSAL REQUIREMENTS.

HAZARDOUS MATERIALS

HAZARDOUS MATERIALS, INCLUDING BUT NOT LIMITED TO OIL,

GASOLINE, PAINT AND ANY HAZARDOUS SUBSTANCE MUST BE

PROPERLY STORED INCLUDING SECONDARY CONTAINMENTS,

TO PREVENT SPILLS, LEAKS OR OTHER DISCHARGE.

RESTRICTED ACCESS TO STORAGE AREAS MUST BE PROVIDED

TO PREVENT VANDALISM. STORAGE AND DISPOSAL OF

HAZARDOUS WASTE MUST BE IN COMPLIANCE WITH MCPA

REGULATIONS.

CONSTRUCTION EQUIPMENT/VEHICLES

EXTERNAL WASHING OF TRUCKS AND OTHER CONSTRUCTION

VEHICLES MUST BE LIMITED TO A DEFINED AREA OF THE SITE.

RUNOFF MUST BE CONTAINED AND WASTE PROPERLY

DISPOSED OF. NO ENGINE DEGREASING IS ALLOWED ON SITE.

REASONABLE STEPS TO PREVENT THE DISCHARGE OF SPILLED

OR LEAKED CHEMICALS SHALL BE TAKEN.  ADEQUATE SUPPLIES

MUST BE AVAILABLE AT ALL TIMES TO CLEAN UP DISCHARGED

MATERIALS; CONDUCT FUELING IN A CONTAINED AREA UNLESS

INFEASIBLE.

CONCRETE WASHOUT AREA

CONCRETE WASHOUT WILL BE PERMITTED ON-SITE;

CONTRACTOR SHALL FOLLOW ALL PERMIT REQUIREMENTS FOR

CONCRETE WASHOUT. THE CONTRACTOR SHALL PROVIDE

EFFECTIVE CONTAINMENT FOR ALL LIQUID AND SOLID WASTES

GENERATED BY WASHOUT OPERATIONS.  LIQUID AND SOLID

WASHOUT WASTES MUST NOT CONTACT THE GROUND AND THE

CONTAINMENT MUST BE DESIGNED TO PROHIBIT RUNOFF FROM

THE WASHOUT OPERATIONS/AREAS.  LIQUID AND SOLID WASTES

MUST BE DISPOSED OF PROPERLY AND IN COMPLIANCE WITH

MPCA RULES.  A SIGN MUST BE INSTALLED ADJACENT TO EACH

WASHOUT FACILITY THAT REQUIRES SITE PERSONNEL TO

UTILIZE THE PROPER FACILITIES FOR CONCRETE WASHOUT AND

DISPOSAL OF WASHOUT WASTES.  CONTRACTOR SHALL REVISE

SWPPP TO INDICATE WASHOUT LOCATION ONCE THE LOCATION

HAS BEEN DETERMINED.

FERTILIZERS AND LANDSCAPE MATERIALS MUST BE UNDER

COVER TO PREVENT THE DISCHARGE OF POLLUTANTS OR

PROTECTED BY SIMILARLY EFFECTIVE MEANS DESIGNED TO

MINIMIZE CONTACT WITH STORMWATER.

PORTABLE TOILETS MUST BE POSITIONED SO THAT THEY ARE

SECURE AND WILL NOT BE TIPPED OR KNOCKED OVER -

SANITARY WASTE MUST BE DISPOSED OF PROPERLY.

GENERAL SWPPP NOTES

DEWATERING IS NOT ANTICIPATED TO BE REQUIRED.  IN THE

EVENT THAT DEWATERING IS NECESSARY CONTRACTOR SHALL

COMPLY WITH PERMIT PART IV.D. REQUIREMENTS FOR

DEWATERING.

THIS SWPPP SHALL BE AMENDED BY THE CONTRACTOR IN

ACCORDANCE WITH THE PERMIT AS NECESSARY TO INCLUDE

ADDITIONAL REQUIREMENTS TO CORRECT PROBLEMS

IDENTIFIED OR ADDRESS SITUATIONS PER PART III.B. OF THE

PERMIT.

THE PROJECT MAY DISTURB 5 OR MORE ACRES THAT PROMOTE

DRAINAGE TO A COMMON LOCATION.  THEREFORE A

TEMPORARY SEDIMENT BASIN MAY BE REQUIRED. THIS SWPPP

SHALL BE AMENDED BY THE CONTRACTOR IN ACCORDANCE

WITH THE GENERAL PERMIT TO INCLUDE TEMPORARY

SEDIMENTATION BASINS. BASINS SHALL BE DESIGNED TO

ACCOMMODATE NO LESS THAN 3,600 CUBIC FEET OF LIVE

STORAGE PER ACRE OF CONTRIBUTING DRAINAGE AREA. BASIN

OUTLETS SHALL BE DESIGNED TO WITHDRAW WATER FROM THE

SURFACE OF THE BASIN,  PREVENT SHORT-CIRCUTING AND THE

DISCHARGE OF FLOATING DEBRIS. BASINS SHALL HAVE A

STABILIZED EMERGENCY OVERFLOW LOCATION AND BE

DESIGNED TO PREVENT THE DISCHARGE OF POLLUTANTS TO

THE EXTENT PRACTICAL.

FINAL STABILIZATION

ALL PERVIOUS AREAS DISTURBED BY CONSTRUCTION AS

DESIGNATED WILL RECEIVE VEGETATIVE COVER ACCORDING TO

THE PLANS AND SPECIFICATIONS AND WITHIN THE SPECIFIED

VEGETATIVE TIME SCHEDULE.  FINAL STABILIZATION WILL

OCCUR WHEN THE SITE HAS A UNIFORM VEGETATIVE COVER

WITH A DENSITY OF 70% OVER THE RESTORED PERVIOUS

AREAS. ALL TEMPORARY SYNTHETIC EROSION PREVENTION

AND SEDIMENT CONTROL BMPS (SUCH AS SILT FENCE) MUST BE

REMOVED AS PART OF THE SITE FINAL STABILIZATION. ALL

SEDIMENT MUST BE CLEANED OUT OF CONVEYANCES AND

TEMPORARY SEDIMENTATION BASINS IF APPLICABLE. NOTICE OF

TERMINATION (NOT) MUST BE SUBMITTED WITHIN 30 DAYS OF

FINAL STABILIZATION.

IMPAIRED WATERS, SPECIAL WATERS, AND WETLANDS

THIS PROJECT IS LOCATED WITHIN ONE MILE OF, AND ULTIMATELY DISCHARGES TO, AN

IMPAIRED WATER.  MINNEHAHA CREEK IS LOCATED DIRECTLY ALONG THE PROJECT

LOCATION AND IS LISTED AS IMPAIRED FOR AQUATIC LIFE AND AQUATIC RECREATION.

DISCHARGE TO AN IMPAIRED WATER REQUIRES IMPLEMENTATION OF PARTS C.1 AND C.2

OF APPENDIX A OF THE PERMIT AS INCORPORATED INTO THIS SWPPP DOCUMENT.

THE PROJECT WILL NOT TEMPORARILY IMPACT WETLANDS.

SITE SOILS - SITE SOILS ARE SHOWN ON THIS SHEET.  THIS PROJECT IS NOT LOCATED IN A

KARST AREA.

SWPPP DOCUMENTS

THE SWPPP IS COMPOSED OF, BUT NOT LIMITED TO, THE BELOW PROJECT DOCUMENTS.

THESE DOCUMENTS SHALL BE KEPT ON THE PROJECT SITE AT ALL TIMES THROUGHOUT

CONSTRUCTION. THE SWPPP SHALL BE AMENDED BY THE PERSON RESPONSIBLE TO

INCLUDE ANY DOCUMENTS NECESSARY TO ENSURE ADHERENCE TO THE GENERAL

PERMIT.

2018 FEMA FLOODWAY REPAIRS CIVIL CONSTRUCTION DRAWINGS BY WENCK ASSOCIATES

DATED JULY 2018

RECORD RETENTION - THE SWPPP, ALL CHANGES TO IT, AND INSPECTION AND

MAINTENANCE RECORDS MUST BE KEPT ON-SITE DURING CONSTRUCTION; THE

CONSTRUCTION DRAWINGS ARE INCORPORATED HEREIN BY REFERENCE, AND A COPY OF

THE PLAN SET SHOULD BE KEPT ON-SITE WITH THE SWPPP RECORDS. THE OWNER MUST

RETAIN A COPY OF THE SWPPP ALONG WITH THE FOLLOWING RECORDS FOR THREE (3)

YEARS AFTER SUBMITTAL OF THE NOTICE OF TERMINATION:

1. ANY OTHER PERMITS REQUIRED FOR THE PROJECT;

2. RECORDS OF ALL INSPECTION AND MAINTENANCE CONDUCTED DURING

CONSTRUCTION;

3. ALL PERMANENT OPERATIONS AND MAINTENANCE AGREEMENTS THAT HAVE BEEN

IMPLEMENTED, INCLUDING ALL RIGHT OF WAY, CONTRACT, COVENANTS AND OTHER

BINDING REQUIREMENTS REGARDING PERPETUAL MAINTENANCE; AND

4. ALL REQUIRED CALCULATIONS FOR DESIGN OF THE TEMPORARY AND PERMANENT

STORMWATER MANAGEMENT SYSTEMS.

CERTIFICATION

IN ACCORDANCE WITH PART III.A.2.A.I. OF THE GENERAL PERMIT AUTHORIZATION TO

DISCHARGE STORMWATER ASSOCIATED WITH CONSTRUCTION ACTIVITY UNDER THE NPDES,

THE PREPARER OF THIS DOCUMENT WAS TRAINED UNDER THE UNIVERSITY OF MINNESOTA

EROSION AND SEDIMENT CONTROL CERTIFICATION PROGRAM. LOUIS SIGTERMANS'

CERTIFICATION IN DESIGN OF SWPPP IS VALID THROUGH MAY 31, 2020.
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SITE PLAN - PROJECT 8

CS-101

PLAN LEGEND
EXISTING CHANNEL

TOP OF BANK

ORDINARY HIGH WATER

100 YR FLOOD ELEVATION

FLOW

Project 8

Feet

0 15 30

CONSTRUCTION ELEVATIONS
CROSS SECTION STATION ELEV AT

BANK TOE
TOP ROCK

ELEV TOP FES ELEV

1 4+40 727.00 730.00 731.00
2 4+70 728.00 731.00 733.00
3 5+20 729.00 731.00 735.00

CONSTRUCTION SEQUENCING

1. ISOLATE WORK AREA AND DE-WATER OR PROVIDE

IN-STREAM EROSION CONTROL AS DETERMINED

NECESSARY BY ENGINEER

2. CLEAR AND GRUB BANK TO REMOVE VEGETATION

(STOCKPILE ORGANIC TOPSOIL)

3. EXCAVATE THE SUBGRADE AT TOE TO 2 FEET BELOW

EXISTING GRADE

4. PREPARE THE BANK BY FILLING AND EXCAVATING TO THE

ELEVATIONS AS DEPICTED ON THE PLANS AND AS STAKED

IN THE FIELD (DIMENSIONS MAY VARY)

5. PLACE A 1.5-FOOT-THICK LAYER OF TYPE A STONE TO THE

ELEVATIONS AS DEPICTED ON THE PLANS, AS STAKED IN

THE FIELD, AND AS DIRECTED BY THE FIELD ENGINEER

6. CONSTRUCT FABRIC ENCAPSULATED SOIL (FES) LIFTS TO

THE ELEVATIONS AS DEPICTED ON THE PLANS, AS STAKED

IN THE FIELD, AND AS DIRECTED BY THE FIELD ENGINEER

7. REVEGETATE THE DISTURBED AREA AS DESCRIBED IN THE

TECHNICAL SPECIFICATIONS

STONE TOE AND FES TREATMENT

LIMIT OF DISTURBANCE (LOD)

CONSTRUCTION ACCESS THROUGH
CHANNEL FROM PROJECT 10

AREA REQUIRING EMBANKMENT FILL.
AREA TO BE FILLED/BUILT TO MATCH

ADJACENT PROPOSED BANK SHAPE AND
RECEIVE STONE TOE AND FES

TREATMENT AS DIRECTED BY ENGINEER;
SEE TYPICAL DETAIL (TYP.)

CONSTRUCTION FENCING TO PROTECT
EXISTING VEGETATION; PROTECT AND

PRESERVE EXISTING VEGETATION
OUTSIDE OF LOD (TYP.)

PROVIDE SIGNAGE AND CONSTRUCTION
FENCING TO PREVENT PEDESTRIANS FROM

ACCESSING SITE DURING CONSTRUCTION AT
ALL PEDESTRIAN TRAILS CONNECTED TO SITE

(TYP.)

CONSTRUCTION STAGING,
STOCKPILE, AND WORK AREA;

PROVIDE CONSTRUCTION FENCING
AROUND PERIMETER WHERE SHOWN Date:

I HEREBY CERTIFY THAT THIS PLAN,
SPECIFICATION, OR REPORT WAS
PREPARED BY ME OR UNDER MY
DIRECT SUPERVISION AND THAT I AM A
DULY REGISTERED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE
STATE OF MINNESOTA.

License #: 54634

10/1/2018

MAREN K. HANCOCK
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ELEV: 732.10
ESTIMATED OHW

ELEV: 732.10
ESTIMATED OHW

ELEV: 732.10
ESTIMATED OHWELEV: 733.00

100 YR FLOOD EVENT

ELEV: 733.00
100 YR FLOOD EVENT

ELEV: 733.00
100 YR FLOOD EVENT
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CROSS SECTIONS - PROJECT 8

CS-102

ELEV: 730.00
ELEV: 731.00

ELEV: 731.00

ELEV: 731.00
ELEV: 733.00

ELEV: 735.00

ELEV: 727.00

ELEV: 729.00

ELEV: 728.00

EXISTING
GRADE

FES
LIFT,TYP

EXISTING
GRADE

EXISTING
GRADE

FES
LIFT,TYP

FES
LIFT,TYP

1.5-FOOT-THICK TYPE A STONEKEY IN STONE 2 FEET BELOW

EXISTING GRADE

1.5-FOOT-THICK TYPE A STONE
KEY IN STONE 2 FEET BELOW

EXISTING GRADE

1.5-FOOT-THICK TYPE A STONE
KEY IN STONE 2 FEET BELOW

EXISTING GRADE

NOTE:

1) ALL STONES AT BANK TOE SHALL BE BURIED A
MINIMUM OF 50% IN EXISTING GRADE

2) ELEVATIONS AND GRADES ARE BASED ON
LIDAR CONTOURS. IT IS THE CONTRACTORS
RESPONSIBILITY TO FIELD VERIFY EXISTING
CONDITIONS.

3) THE FINISH BANK SLOPE OF TYPE A STONE
SHALL NOT EXCEED 2H:1V.

6 INCHES TRANSITIONAL
GRANULAR FILTER

6 INCHES TRANSITIONAL
GRANULAR FILTER

6 INCHES TRANSITIONAL
GRANULAR FILTER

TOP OF BANK

TOP OF BANK

TOP OF BANK

1
CS-801

1
CS-801

1
CS-801

NOT TO SCALE8
TYP TYPICAL SECTION FOR AREAS REQUIRING EMBANKMENT FILL

EXISTING
GRADE

BACKFILL (REUSED ONSITE
MATERIAL OR IMPORTED
COMMON BORROW)

Date:

I HEREBY CERTIFY THAT THIS PLAN,
SPECIFICATION, OR REPORT WAS
PREPARED BY ME OR UNDER MY
DIRECT SUPERVISION AND THAT I AM A
DULY REGISTERED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE
STATE OF MINNESOTA.

License #: 54634

10/1/2018

MAREN K. HANCOCK
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SITE PLAN - PROJECT 26

CS-103

FLOW

Project 26

Feet

0 10 20

EXISTING FOOTBRIDGE

CONSTRUCTION SEQUENCING

1. ISOLATE WORK AREA AND DE-WATER OR PROVIDE

IN-STREAM EROSION CONTROL AS DETERMINED

NECESSARY BY ENGINEER

2. CLEAR AND GRUB BANK TO REMOVE VEGETATION

(STOCKPILE ORGANIC SOIL)

3. EXCAVATE THE SUBGRADE AT TOE TO 2 FEET BELOW

EXISTING GRADE

4. PREPARE THE BANK BY EXCAVATING TO THE ELEVATIONS

AS DEPICTED ON THE PLANS AND AS STAKED IN THE FIELD

(DIMENSIONS MAY VARY)

5. PLACE A 1.5-FOOT-THICK LAYER OF TYPE A STONE TO THE

ELEVATIONS AS DEPICTED ON THE PLANS, AS STAKED IN

THE FIELD, AND AS DIRECTED BY FIELD ENGINEER

6. CONSTRUCT FABRIC ENCAPSULATED SOIL (FES) LIFTS TO

THE ELEVATIONS AS DEPICTED ON THE PLANS, AS STAKED

IN THE FIELD, AND AS DIRECTED BY FIELD ENGINEER

7. REVEGETATE THE DISTURBED AREA AS DESCRIBED IN THE

TECHNICAL SPECIFICATIONS

PROTECT AND SUPPORT
EXISTING WPA WALL

STONE TOE AND FES TREATMENT

LIMIT OF DISTURBANCE (LOD)

PROTECT EXISTING TRAILS; REPAIR
ANY  DAMAGE TO A CONDITION
EQUAL TO OR BETTER THAN
PRE-CONSTRUCTION CONDITION,
AS DETERMINED BY MINNEAPOLIS
PARK AND RECREATION BOARD;
PROVIDE TEMPORARY FLAGGER AT
TRAIL CROSSINGS WHEN UTILIZED
FOR CONSTRUCTION ACCESS.

CONSTRUCTION ACCESS (CENTER
BETWEEN 4 ASH TREES)

CONSTRUCTION ELEVATIONS
CROSS SECTION STATION ELEV AT

BANK TOE
TOP ROCK

ELEV TOP FES ELEV

4 5+30 823.00 828.00 830.00
5 5+45 823.00 827.00 829.00
6 5+60 824.00 827.50 828.50

EXISTING TRAIL (TYP.)

REMOVE AND DISPOSE
DEAD TREE (CONFIRM
TREE WITH ENGINEER
PRIOR TO REMOVAL)

15' NO MOW BUFFER; SEED; STAKE
LIMITS WITH WOODEN STAKES
UPON COMPLETION OF
CONSTRUCTION

PLAN LEGEND
EXISTING CHANNEL

TOP OF BANK

ORDINARY HIGH WATER

100 YR FLOOD ELEVATION

MAINTAIN A MINIMUM OF 8
FEET BETWEEN LOD AND TREES
TO REMAIN OUTSIDE OF LOD
(TYP.)APPROX. LOCATION OF

EXISTING TREE (TYP.)

PROTECT AND SUPPORT EXISTING
TREES TO REMAIN WITHIN LOD
(TYP.)

CONSTRUCTION STAGING,
STOCKPILE,  AND WORK AREA;
PROVIDE CONSTRUCTION FENCING
AROUND PERIMETER WHERE SHOWN

CONTRACTOR MAY ELECT TO REMOVE AND
DISPOSE DEAD TREE FOR EASE OF
CONSTRUCTION OR TO LEAVE IN PLACE
(CONFIRM TREE WITH ENGINEER PRIOR TO
REMOVAL)

PROTECT AND SUPPORT
EXISTING OUTFALL TO REMAIN

Date:

I HEREBY CERTIFY THAT THIS PLAN,
SPECIFICATION, OR REPORT WAS
PREPARED BY ME OR UNDER MY
DIRECT SUPERVISION AND THAT I AM A
DULY REGISTERED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE
STATE OF MINNESOTA.

License #: 54634

10/1/2018

MAREN K. HANCOCK
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ELEV: 827.50
ESTIMATED OHW

ELEV: 827.50
ESTIMATED OHW

ELEV: 827.50
ESTIMATED OHW

ELEV: 829.90100 YR FLOOD EVENT

ELEV: 829.90100 YR FLOOD EVENT

ELEV: 829.90100 YR FLOOD EVENT
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 CROSS SECTIONS - PROJECT 26

CS-104

ELEV: 828.00

ELEV: 827.00

ELEV: 827.50

ELEV: 830.00

ELEV: 828.50
ELEV: 829.00

ELEV: 823.00

ELEV: 823.00

ELEV: 824.00

EXISTING TRAIL

FES LIFT,TYP

EXISTING GRADE

EXISTING GRADE

EXISTING GRADE

15 FOOT NO MOW BUFFER

15 FOOT NO MOW BUFFER

15 FOOT NO MOW BUFFER

FES LIFT,TYP

FES LIFT,TYP

EXISTING TRAIL

EXISTING TRAIL

1.5-FOOT-THICK TYPE A STONE

KEY IN STONE 2 FEET BELOW

EXISTING GRADE

1.5-FOOT-THICK TYPE A STONE

KEY IN STONE 2 FEET BELOW

EXISTING GRADE

1.5-FOOT-THICK TYPE A STONE

KEY IN STONE 2 FEET BELOW

EXISTING GRADE

NOTE:

1) ALL STONES AT BANK TOE SHALL BE BURIED A MINIMUM OF 50% IN EXISTING GRADE
2) ELEVATIONS AND GRADES ARE BASED ON LIDAR CONTOURS. IT IS THE CONTRACTORS

RESPONSIBILITY TO FIELD VERIFY EXISTING CONDITIONS.
3) THE FINISH BANK SLOPE OF TYPE A STONE SHALL NOT EXCEED 2H:1V.

6 INCHES TRANSITIONAL
GRANULAR FILTER

6 INCHES TRANSITIONAL
GRANULAR FILTER

6 INCHES TRANSITIONAL
GRANULAR FILTER

TOP OF BANK

TOP OF BANK

TOP OF BANK

1
CS-801

1
CS-801

1
CS-801

Date:

I HEREBY CERTIFY THAT THIS PLAN,
SPECIFICATION, OR REPORT WAS
PREPARED BY ME OR UNDER MY
DIRECT SUPERVISION AND THAT I AM A
DULY REGISTERED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE
STATE OF MINNESOTA.

License #: 54634

10/1/2018

MAREN K. HANCOCK



BANK TREATMENT
TYPICAL SECTION

2
7

SCALE: 1" = 5'

EXISTING GRADE

1 - 1.5 FT

3 FT
1.

2.
3. 4. 5. 6.

1 - 1.5 FT

SUGGESTED CONSTRUCTION SEQUENCE FES LIFT - BOX ENDS
NOT TO SCALE

3 FT

1
7

EDGE OF EXCAVATION
CUT

EXISTING STREAMBANK OR
ADJACENT TREATMENT

WHERE PRESENT, EMBED
FABRICS INSTALLED ON
ADJACENT SLOPE BEHIND
FES LIFTS

FES LIFT

EXCAVATION LIMIT

BOX END
SEQUENCE

DETAIL

REMOVE SHADED PORTION

NOTE: FES LIFT INNER FABRIC SHOULD
BE INSTALLED WITHIN BOTH VERTICAL

FACES OF THE BOX END
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TYPICAL SECTION

CS-800

6
CS-802

5
CS-802

1
CS-801

4
CS-802

FABRIC ENCAPSULATED
SOIL LIFT

TOE DETAIL

TERMINATION TRENCH

STAKE, TYP

ROCK TOE - SIZE VARIES

Date:

I HEREBY CERTIFY THAT THIS PLAN,
SPECIFICATION, OR REPORT WAS
PREPARED BY ME OR UNDER MY
DIRECT SUPERVISION AND THAT I AM A
DULY REGISTERED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE
STATE OF MINNESOTA.

License #: 54634

10/1/2018

MAREN K. HANCOCK



3 FT OUTER WOVEN FABRIC

1 FT INNER NON-WOVEN FABRIC

APPLY SEED TO

FIRST 3 FT OF SOIL

FIG D.

FIG B.

FIG A.

FIG C.

BANK SIDE STREAM SIDE

GENERAL INSTRUCTIONS FOR FABRIC ENCAPSULATED LIFTS (FES)

1. BANKS MAY BE CONSTRUCTED IN EITHER AN UPSTREAM OR DOWNSTREAM DIRECTION, AS LONG AS THE
FABRIC IS OVERLAPPED FROM UPSTREAM TO DOWNSTREAM.

2. PLACE A SERIES OF THREE OR MORE FORMS ON THE GROUND SO THAT THE FORMS FOLLOW THE PROPOSED
STREAM BANK ALIGNMENT. BUTT THE ENDS OF THE FORMS TIGHTLY TOGETHER.

3. UNROLL THE OUTER WOVEN FABRIC PARALLEL TO THE LONG AXIS OF THE CHANNEL AND POSITION IT SO
THAT 3 FEET EXTENDS FOR EMBEDMENT ON THE BANK SIDE OF THE FORMS (FIG B), AND A MINIMUM 3 FEET
EXTENDS LENGTHWISE BEYOND THE LAST FORM FOR OVERLAP. DRAPE THE REMAINDER OF THE FABRIC OVER
THE TOP OF THE FORMS ON THE STREAM SIDE (FIG B).

4. UNROLL THE INNER NON-WOVEN FABRIC OVER THE TOP OF THE WOVEN OUTER FABRIC (FIG B) AND POSITION
IT SO THAT AT LEAST 1 FOOT OF THE INNER NON-WOVEN FABRIC EXTENDS AS AN EMBEDMENT LENGTH ON
THE BANK SIDE OF THE FORMS (FIG C). DRAPE THE REMAINDER OF THE FABRIC OVER THE TOP OF THE FORMS
ON THE STREAM SIDE AND ALIGN THE LONG EDGES OF THE FABRICS. STRETCH AND PULL THE FABRIC LAYERS
TO REMOVE WRINKLES.

5. APPLY NATIVE SEED MIX TO INNER NON-WOVEN FABRIC ALONG VERTICAL EDGE OF LIFT (FIG C). PLACE
TOPSOIL OVER THE FABRIC ON THE BANK SIDE OF THE FORMS.

6. APPLY NATIVE SEED MIX TO TOP OF FILL (FIG C).

7. FOLD THE LOOSE ENDS OF THE TWO FABRIC LAYERS BACK OVER THE COMPACTED FILL MATERIAL AND
STRETCH TIGHTLY TO REMOVE WRINKLES (FIG D). SECURE WITH WOODEN STAKES 1 PER 3 L.F. ALONG THE
BACK EDGE AND INTO UNDISTURBED SOIL.

8. REMOVE THE FORMS FROM THE FRONT OF THE COMPLETED LIFTS (FIG. 2). LEAVE THE LAST FORM IN PLACE
AT THE END OF THE NEWLY CONSTRUCTED LIFT (FIG. 2).

9. WHERE THE TOP OF THE LIFT MEETS THE GROUND SURFACE, EXCAVATE A KEY TRENCH 1 FOOT DEEP ALONG
THE EDGE OF THE OUTER FABRIC LAYER, PARALLEL TO THE FORMS. SEED ENTIRE AREA OF TOP LIFT. SECURE
FABRIC IN THE TRENCH WITH WOODEN STAKES, 3 FT O.C. TO TRANSITION TO EITHER SURFACE FABRIC OR
STRAW EROSION CONTROL BLANKET.

10. SUPPLEMENT LIFT STAKING WITH ADDITIONAL WOODEN STAPLES ON 18" CENTERS EXCEPT WHERE WOODEN
STAKES HAVE ALREADY BEEN PLACED.

FIG E.

SUGGESTED SEQUENCE FOR PLACEMENT OF FORMS

PROFILE VIEW LOOKING INTO BANK

FIG 1.  PLACE A ROW OF CONSTRUCTION FORMS ALONG
DESIRED CHANNEL ALIGNMENT FOR FIRST FES LIFT.

FIG 2.  CONSTRUCT FES LIFTS ALONG LENGTH OF FIRST SET
OF FORMS AND THEN BEGIN PLACEMENT OF FORMS AND
CONSTRUCTION OF SECOND LIFT.

COMPLETED LENGTH OF FES LIFT

CONSTRUCTION
FORM

OUTER WOVEN FABRIC

INNER NON-WOVEN FABRIC

APPLY SEED TO INNER
NON-WOVEN FABRIC FACE

STAKE THROUGH BOTH
LAYERS 6" BACK FROM

FRONT EDGE

FOLD BOTH INNER AND
OUTER FABRIC OVER SOIL

FILL WITH TOPSOIL
AFTER SEEDING FACE

PREPARE LEVEL
SUB-GRADE

REMOVE CONSTRUCTION FORM
PRIOR TO FLATTENING LIFT TO 45°

FLATTEN STREAM SIDE OF LIFT TO
45° FOLLOWING INSTALLATION

PLACE STAPLES ON 18
IN. CENTERS

TIE INTO SURFACE FABRIC OR
STRAW EROSION CONTROL
BLANKET

STAKE FABRICS IN PLACE ON 3
FT CENTERS. SEE FABRIC
STAKING AND TRENCHING
SHEET 6

FES LIFTS
NOT TO SCALE

1
CS-801
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I HEREBY CERTIFY THAT THIS PLAN,
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DIRECT SUPERVISION AND THAT I AM A
DULY REGISTERED PROFESSIONAL
ENGINEER UNDER THE LAWS OF THE
STATE OF MINNESOTA.
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LEG WIDTH 0.6"
TAPERED TO POINT

STAPLE
THICKNESS
0.4"

WOODEN STAKE AND STAPLES
FABRICATING DETAIL
NOT TO SCALE

2 X 4 STUD CUT
TO 18" LONG

FINISHED
STAKES

1 FT MIN.

2 FT MIN.

KEY TRENCH DETAIL
TERMINATION TRENCH
NOT TO SCALE

TOE DETAIL
BIODEGRADABLE FABRICS AND STAKES
NOT TO SCALE

GENERAL NOTES ON SECURING COIR FABRIC

1. SECURE THE OUTER WOVEN FABRIC, WITH A WOODEN STAKE THROUGH THE FABRIC ON 3 FT
CENTERS (SEE DETAIL VIEW 2)
NOTE: THE HOLES FOR STAKES SHALL NOT BE PRECUT. ALLOW THE STAKE TO BREAK THE MINIMUM
NUMBER OF STRANDS AS IT IS BEING DRIVEN IN. DRIVE STAKES SO THAT 2" TO 3" OF THE TOP OF THE
STAKE IS LEFT EXPOSED.

2. OUTER WOVEN FABRIC ENDS SHALL BE JOINED BY LAPPING THE UPSTREAM PIECE OF FABRIC OVER
THE DOWNSTREAM PIECE AS SHOWN IN SECTION B-B. OVERLAPS SHALL BE A MINIMUM OF 3 FT,
INNER NON-WOVEN FABRIC ENDS SHALL BE BUTTED TOGETHER, NOT OVERLAPPED. OVERLAPS SHALL
BE STAGGERED FROM LIFT TO LIFT BY A MINIMUM OF 15 FT.

3. STAKE AND STAPLE SPACING IS DEFINED IN SPECIFICATIONS FOR FES LIFT AND SURFACE FABRIC.

DOWNSTREAM FABRIC LAYER LAPS UNDER

TYPICAL DETAIL
FABRIC JOINING

FLOW

NOT TO SCALE

B B'

FLOW

SECTION A - A'
FABRIC FOLD
NOT TO SCALE

FLOW

1 FT MIN

2 FT

ISOMETRIC DETAIL
FABRIC JOINING
NOT TO SCALE

UPSTREAM FABRIC

LAYER LAPS OVER BY 3 FT MIN.

45°

SECTION B - B'
FABRIC JOINING
NOT TO SCALE

FLOW

3 FT MIN. OVERLAP

DOWNSTREAM FABRIC
LAYER LAPS UNDER

UPSTREAM FABRIC
LAYER LAPS OVER

TYPICAL DETAIL
FOLDING OF OUTER FABRIC
NOT TO SCALE

FLOW

A'

A

ALL FABRIC FORMS WILL BE LAPPED IN AN
UPSTREAM TO DOWNSTREAM DIRECTION

MAX. ANGLE 15°

1
CS-802

4
CS-802

5
CS-802

6
CS-802

2
CS-802

3
CS-802

FILL KEY TRENCH WITH TOPSOIL
AND COMPACT OVER COIR
FABRICWOVEN (OUTER)

COIR FABRIC

NON-WOVEN (INNER)
COIR FABRIC

NATIVE SEED MIX

FILL OR NATIVE SOIL

WOODEN STAKES
ON 3 FT CENTERS

STAKES THROUGH
BOTTOM FABRIC LAYER

STAKES 3 FT OC IN
STAGGERED ROWS

CONSTRUCTION
FORM

STAKES THROUGH
BOTH FABRIC LAYERS

KEY TRENCH STAKE THROUGH BOTTOM
FABRIC LAYER

STAKES THOUGH BOTH
FABRIC LAYERS

INNER FABRIC TO BE
BUTTED TOGETHER

CONSTRUCTION
FORM

STAKES 3 FT OC IN
STAGGERED ROWS

FABRIC FOLD
STAKES

STAPLES
18 IN
OC IN
STAGGERED
ROWS

STAPLES 18 IN OC IN
STAGGERED ROWS

EDGE OF FABRIC 4 IN.
(MIN.) FROM STAKE)

STAKE FABRIC TO BOTTOM OF
KEY TRENCH EVERY 3 L. FT
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ENGINEER UNDER THE LAWS OF THE
STATE OF MINNESOTA.
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Attachment 4 

 

FEMA Damage Report Contents Based on Project Site Number 

Attached are FEAM Project Worksheets (PWs) 755, 764, and 806. Each FEMA project was listed within 

these PW documents and can be found using the PW # and Site # below: 

 Project 2: PW 755, Site 4 

 Project 5: PW 755, Site 1 

 Project 8: PW 806, Site 6 

 Project 9: PW 806, Site 3 

 Project 10: PW 806, Site 5 

 Project 11: PW 806, Site 4 

 Project 13: PW 806, Site 2  

 Project 26: PW 764, Site 9 

 Project 30: PW 764, Site 7 

 Project 34: PW 764, Site 3 
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