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1.0 Executive Summary

1.1 Background

In January 2007 the Bassett Creek Watershed MarmageGommission’s Technical Advisory
Committee recommended that the Commission addmtofennel restoration projects to the
Commission’s 10-year Capital Improvements Progr@ti}. The restoration projects included the
Main Stem of Bassett Creek, the North Branch ofse&sCreek, the Sweeney Lake Branch of Bassett
Creek, and Plymouth Creek. The Commission comglatdraft Resource Management Plan (RMP)
in April 2009 (updated July 2009) that included es&l stream restoration projects. Bassett Creek
Reach 1 was one of the stream projects includeddrRMP; the project includes the restoration of a
reach from Wisconsin Avenue to the Golden Valleystal boundary (approximately 1,600 feet
upstream of Highway 100) (s&égure 1, Location Map). Restoration of this reach is ud#d in the
Commission’s CIP for design and construction in Zdiowever only a portion of the reach
identified in the CIP is included in this feasibjlistudy. Therefore, Bassett Creek Reach 1 has bee
broken into three subreaches (Figurel). The twweaches included here—Subreach 1 from
Wisconsin Avenue to Rhode Island Avenue and Sulbr8ftom Duluth Street to the Golden Valley-
Crystal border—cover approximately 6,300 feet & tbtal of approximately 15,800 feet in Reach 1.
Subreach 2 includes the remaining 9,500 feet betviidede Island Avenue and Duluth Street.

1.2 General Project Description and Estimated Cost
The potential stabilization measures identifiedifoplementation in this reach consist of the

following:

removal of trees and vegetation,
grading reaches of stream bank,
stabilizing storm sewer outfalls that dischargeitite channel,

establishing new vegetation on areas disturbedongtcuction,

o O O O o

installing a variety of stream stabilization measuto address erosion problems, including
riprap, biologs, cross vanes, j-vanes, live stakes,fascines, and vegetated reinforced soil
slope (VRSS).

The Reach 1 (Subreaches 1 and 3) construction aostsstimated to be $580,200. A detailed cost
estimate is included iBection 4.3 Temporary construction easements are not indu¢he cost

estimate at this time, but they are not expectesignificantly increase the total cost. The pragabs
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restoration work within the City of Golden Valley on a mix of public and private property.
Approximately half of Subreach 3 is located on pubkoperty within the Bassett Creek Nature
Area. The remainder of Subreach 3 and all of Sadirel is on private property and will require

temporary construction easement acquisitions topteta construction.

1.3 Recommendations

The Commission’s CIP includes restoration of Subheh and Subreach 3 of Bassett Creek Reach 1,
with design and construction to begin in 2011. Stabilization of this reach will provide water
guality improvement by 1) repairing actively eroglisites; and 2) preventing erosion at other sites b
installing preemptive measures to protect exisstrgam banks. This project is relatively cost

efficient because no permanent easements will dpaimed.

It is recommended that the restoration of Subresidh@nd 3 of Bassett Creek Reach 1 proceed into
the design and construction phase. It is alsomeeended that the Bassett Creek CIP be revised to

reflect the revised cost estimate for Subreachasdl3.

Feasibility Report for Bassett Creek Restoration Project—Reach 1 Page 2
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2.0 Background and Objective

2.1 Goals and Objective

Subreaches 1 and 3 of Bassett Creek Reach 1 has®®eproblems in at least 15 locations. The
objective of this study is to review the feasilyilaf implementing measures to stabilize the stream
banks and storm sewer outfalls on these two suhe=acf Bassett Creek Reach land to provide
conceptual designs and cost estimates of measwaesduld potentially be used at each of the 15

erosion sites.

Stream Stabilization
The City of Golden Valley has recognized the impote of addressing stream erosion and
sedimentation issues; however, funding limitatibase prevented repair of these sites to date. With

the availability of funding from the BCWMC, repaif these sites can now proceed.

The City of Golden Valley has completed periodiogon inventories along Bassett Creek,
beginning in 2003. The latest inventory identifittl erosion sites in Subreaches 1 and 3, all with
moderate erosion. As stated earlier, Barr staffeddfour sites (Sites 7, 9, 10, and 12) with mitoor
moderate erosion or the potential for erosion motd in the near future. One of the sites idertifie

as moderate erosion was reclassified as severmpros
The goals of the stream stabilization project are t
Stabilize eroding banks to improve water quality.

Preserve natural beauty along Bassett Creek antiloote to the natural habitat and species

diversification in place by planting eroded areathwative vegetation.

Prevent future channel erosion along the creektbadesultant negative water quality

impact of such erosion on downstream water bodies.
Considerations

Restoration must minimize floodplain impacts. SaVéusinesses and residences are located
near the creek, so it is critical to ensure theppeed project does not increase flood

elevations that impact these properties.
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Maintain existing floodplain storage and cross ieeal areas.

2.2 Background

2.2.1 Reach Description

Bassett Creek Reach Eigure 1) extends for approximately 15,800 feet from WissiomAvenue
downstream to the Golden Valley-Crystal city bourydaTwo subreaches are included in this
feasibility study. The first (Subreach 1) is appmoately 2,100 feet, extending from Wisconsin
Avenue to Rhode Island Avenue. The second subréaghreach 3) is approximately 4,200 feet,
extending from Duluth Street to the Golden Vallegrystal city boundary. Land use immediately
adjacent to Subreach 1 is a mix of high densitydesgial (apartments and condominiums) and
commercial/industrial. Land use immediately adjgde Subreach 3 is predominantly single family

residential.

Barr Engineering (Barr) staff walked the reachuhy22010 and identified a total of seven sites on
Subreach 1 and eight sites on Subreach 3 thatreegtabilization to address bank erosion, scour,
and/or bank failure. Of the 15 sites, six haveoni@rosion, seven have moderate erosion, and two
have severe erosion problems. The total lengthaok erosion is approximately 890 feet. Photos of
each of the erosion sites are found in AppendiXTAe bank failures along this reach appear to be
caused by a combination of natural stream erosiongsses and problems associated with changing
watershed hydrology. Even when cities incorpobatst management practices (BMPs) to minimize
the impacts of increased runoff, development aiildamentally changes the hydrology of the
watershed. The BMPs commonly used reduce the itagdairban development on streams

receiving stormwater runoff, but physical changed ancreased rates of erosion occur.

In addition to the problem erosion sites, therethree locations where trees have fallen across the
stream. Fallen trees in streams are a naturalroeree and play a vital role in some natural stream
processes. They can act as grade control andde®tiucture. However, they can contribute to an
increase in localized erosion, which is the reasby one of the trees is recommended for removal.
There are also 13 storm sewer outfalls within the subreaches. One of the storm sewer outfalls
has some significant erosion problems adjacentaad is included in restoration at one of the
problem erosion sites. The rest of the storm sewéfalls appeared to be stable and do not need any

modifications or stabilization to prevent increagedsion in the foreseeable future.

Implementation of the project will require coordiimam between the BCWMC and the City of Golden

Valley to ensure long term project success. Mogidrtantly, the City of Golden Valley will need to
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assist in the maintenance of the streambank stakitin measures, particularly providing
maintenance of the vegetation, since poor vegetatianagement practices are a common cause of
bank failures. A major aspect of the vegetatiorintegamance will be the cities working with the
private landowners to ensure that the plantingsmaathtenance meets the objectives of stream bank

stabilization effort while considering the landowsieneeds.

2.2.2 Past Documents and Activities Addressing this Reach

City Erosion Inventories
The City of Golden Valley completed erosion invaige and assessments on the Bassett Creek Main

Stem as it flows through the City. The City updsaits inventory annually.

City staff completed the inventories by walking teagth of Bassett Creek and identifying, locating,
and documenting sites of significant bank erosiod sediment deposition, as well as the presence of
obstructions, storm sewer outlet structures, ahérottilities within the stream channel.
Documentation included location of the site on agohotographs, notes on the details of each site,

and a digital photograph of each site.

The inventories included an estimate of the extér@rosion, measured as a percent of the entire
bank that was eroding, and each site was classaeminor (less than 25%), moderate (25 — 50%),
and severe (more than 50%). Typically, the can$esosion were related to the following:
concentrated runoff from parking lots, streets, apdn channel drainage

storm sewer outfalls discharging above the nornmatewlevel of the creek

surface runoff across exposed unvegetated slofeep slopes, or shaded slopes

o O O o

areas where turf is maintained to the edge of teelcwith no vegetative buffer area.

Additionally, the inventories identified problemstivutility structures, including

0 rusty corrugated metal pipes

o broken or cracked concrete pipes
0 pipes separated at the joints
o flared end sections that have been removed omfatl® disrepair due to erosion
0 buried pipe outlets
o significant deposition at the outlet of a structure
o debris blocking a structure
o protruding pipes and outlets located above the abimater level of the creek
Feasibility Report for Bassett Creek Restoration Project—Reach 1 Page 5
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The City of Golden Valley’s erosion inventory iddigd five erosion sites within Subreach 1 and six
erosion sites within Subreach 3, for a total ofetdsion sites. All sites for these two subreaches
were classified as having a moderate erosion pnobl€here were also four obstructions, including
two on each sub-reach, and 24 utility structuresluiding 15 utility structures on Subreach 1 and
nine utility structures in Subreach 3, identifiedthe erosion inventory. When Barr staff reviewed
the reach in 2010, four additional sites were id&t as having minor to moderate erosion problems
or the potential for erosion problems in the nedufe. Combining the 11 sites identified by the

cities and the four sites added by Barr staff lsitmg15 the number of sites along the reach.

BCWMC

As part of theBassett Creek Main Stem Watershed Management(RG00), the BCWMC estimated
the sediment and phosphorus loading to BassettkGrem channel erosion. Three erosion scenarios
were evaluated for increased loadings resultingnftbree levels of channel erosion - minor,
moderate, and severe. The most likely scenariB&ssett Creek was between the moderate and
severe scenarios with approximately ten percetth@tream channel suffering from erosion.

Similar scenarios were used to estimate the addititnading of phosphorus to Bassett Creek.

The study results indicated that moderate chammalien could contribute an additional

1,000,000 pounds of suspended sediments annuallye@ise from approximately 500,000 pounds to
1,500,000 pounds) and 50 pounds of phosphorus #wprfircrease from approximately 2,650

pounds to 2,700 pounds) to the Main Stem of Basamték. The study results also showed that
stabilizing the Main Stem of Bassett Creek coulduee total phosphorus (TP) loads by an estimated

96 pounds per year and total suspended solids (0a8% by an estimated 200,000 pounds per year.

More recent computations completed for this fedisjbstudy show that restoring this reach of
Bassett Creek could reduce TP loads by an estin@iqubunds per year and TSS loads by an
estimated 105,000 pounds per year.

The BCWMC Watershed Management Plan recognizeddled to restore stream reaches damaged
by erosion or affected by sedimentation. The BCW&&Eablished a fund to cover the costs of
channel stabilization projects. However, the fasdauthorized was insufficient to cover the costs o
all of the identified projects. In January 200@ BCWMC'’s Technical Advisory Committee
recommended that the Commission add stream chaasiration projects to the Commission’s ten-
year CIP. The BCWMC then went through a procesdeatify potential channel restoration

projects by stream reach, prepared cost estimatdbd restoration of the reach, prioritized the
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restoration projects, and added the larger projiectse CIP. These restoration projects included t
Main Stem of Bassett Creek, the North Branch ofsB#&tsCreek, the Sweeney Lake Branch of Bassett
Creek, and Plymouth Creek. These reaches of #ekdrave experienced increased stream bank
erosion, streambed aggradation, or scour. Thessaer and aggradation processes are a
combination of natural processes, and increasedfiwonlumes and higher peak discharges in these
reaches of the creek that occur with urban devetoynn the watershed. The sediment load from

the erosion and scour increases phosphorus loattsnnstream water bodies, decreases the clarity
of water in the stream, destroys aquatic habitad, r@duces the discharge capacity of the channel.
The Commission added several of these channelregiin projects to their long range CIP in May

of 2007, including Reach 1 of Bassett Creek.

The BCWMC completed a draft Resource Managememt @MP) in April 2009 (updated July
2009) for water quality improvement projects withire Bassett Creek watershed scheduled for
design and construction between 2010 and 2016. gbhkof the RMP was to streamline the
permitting process with the U.S. Army Corps of Eregrs (USACE) for all of the projects. The
RMP provided concept designs for stabilizing threat banks along this reach of Bassett Creek as
well as background information about impacts tolarads, threatened and endangered species, and
cultural and historical resources. The entire Rehof Bassett Creek was included in the RMP,
including the two subreaches included in this fledisy study. Relevant information from the RMP

is included in this feasibility study.

Table 1 presents the restoration projects includatle RMP, along with their estimated start dates

and costs.

Table 1 Channel Restoration Projects added to CIP a  nd included in the RMP

1

Creek Project Target Project Start Estimated Project Cost
Plymouth Creek, Reach 1 (PC-1) 2010 $965,200
Bassett Creek Main Stem, Reach 2 2010 $780,000
Bassett Creek Main Stem, Reach 1 2011 $715,000
North Branch 2013 $660,000

Plymouth Creek, Reach 2 (PC-2) 2015 $559,000

! Costs as estimated in revised 2009 CIP

In 2008, the City of Golden Valley completed then@oission’s first channel restoration project —

the Sweeney Lake Branch, King Hill Area projectisTproject involved restoration of approximately
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600 feet of the upstream end of the Sweeney Laked@r of Bassett Creek. The Plymouth Creek,

Reach 1 and Bassett Creek Main Stem, Reach 2 psaee currently underway.
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3.0 Site Characteristics

3.1 Bassett Creek Watershed

The watershed area tributary to this reach of Bagyeek is approximately 16,000 acres and
includes approximately 64% of the entire BCWMC wakeed. The upstream watershed drains all or
portions of Plymouth, Minnetonka, Medicine Lake viNelope, St. Louis Park, Crystal and Golden
Valley. Existing land use includes approximatedyty percent single-family residential; twenty-
eight percent commercial/industrial; seven perdegihway; seven percent parks and undeveloped

land; four percent multi-family residential; and t@asurface area over the remaining land area.

3.2 Stream Characteristics

Reach 1 of the Bassett Creek Main Stéiigre 1) extends for approximately 15,800 feet from
Wisconsin Avenue to the Golden Valley — Crystaldst Two subreaches are included in this
feasibility study. The first (Subreach 1) is appnoately 2,100 feet from Wisconsin Avenue to
Rhode Island Avenue. The second subreach (Sub@ashapproximately 4,200 feet from Duluth
Street to the Golden Valley — Crystal city boundafhe stream is relatively shallow in most places
except for occasional deep pools. Submergent aégatwas observed along much of Subreach 1;
fish, crayfish, and frogs were observed in the krieeboth subreaches. The riparian vegetation for
Subreach 1 varied considerably between its two ®arikhe right bank (looking downstream)
contained a healthy mix of native trees and shrirtcduding willow, cottonwood, poplar and maples.
However, the left bank was largely overgrown witickthorn. The riparian vegetation in Subreach 3
varied from turf grass to native trees and shrdepending on how each landowner managed the

vegetation.

Barr staff walked the reach to further investigde scale and severity of the erosion problems for
this feasibility study. Barr staff reviewed theepiously documented erosion sites and identified
additional sites. The sites added by Barr stadf for the most part, minor erosion sites. Thétsss
were added to the feasibility study as it is massteffective to fix minor repairs before they bewn

severe, particularly if a contractor is under cantrand on-site to complete repairs to adjaceassit

3.3 Site Access
Access to most of the sites in Subreach 1 willddatively easy, due to the presence of large pgrkin
lots that are near the creek. Access to any sitddvequire minimal clearing of vegetation between

the parking lot and the creek. Access for sitehiwithe Bassett Creek Nature Area (between Duluth
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Street and Westbrook Road) in Subreach 3 will blsoelatively easy. A few sites are located very
close to Duluth Street and will be easy to accbesugh the nature area. Other sites located furthe
away from Duluth Street can still be accessed thincine nature area or an easement could be
acquired to access the sites via a shorter routssa@rivate or commercial property. Site access 0
the northern half of Subreach 3 will be more difficbecause most of the sites are located on mrivat
property. Access to each site will require croggnivate property and restoring the property at th

end of the project.

3.4 Wetlands

The wetlands associated with Subreaches 1 andt®iMain Stem of Bassett Creek were delineated
in accordance to the COE Wetland Delineation Maraumal Midwest Regional Supplement. The
delineation and assessment was necessary in araeedt the requirement of a Section 404 Permit
and the Wetland Conservation Act. The assessntemtrzcluded the use of the Minnesota Routine
Assessment Method (MnRAM 3.0), which is a comprainanranking system designed to help
gualitatively assess functions and values assatiatth Minnesota wetlands for the purpose of

managing local wetland resources.

Four wetlands totaling approximately 8.84 acresendentified and field delineated. These are
primarily floodplain forest riparian wetlands whiblorder the Main Stem for the extent of the study
area, and are separated by roads. In addition, MMRMctional wetland assessments were also
performed. The wetlands generally scored low in ynamvironmental criteria. Final design should
minimize wetland impacts. A full summary of thethand delineation, including figures and field

data sheets, is in Appendix B.

3.5 Cultural and Historical Resources

A reconnaissance survey of Subreaches 1 and 3avapleted in June 2010 to determine if any sites
may require further investigation for cultural astorical importance. The survey was completed by
reviewing historical aerial photographs, interviagilocal residents, and walking the relevant
reaches to observe conditions on the ground. Theyg found approximately ten sites with enough
archeological potential that justify further invigsttion before any construction disturbance to the
area. Therefore, funds will need to be budgetathdulesign to further investigate any areas which
may be disturbed. If possible, disturbance of swedh highest potential for archeological potehtia
should be avoided or minimized. The full reportloé archeological reconnaissance survey,

including figures, is included in Appendix C.

Feasibility Report for Bassett Creek Restoration Project—Reach 1 Page 10
C:\Users\jdw\Desktop\Bassett (c)\Main Stem\Bas€etiek Reach 1 Restoration Project Feasibility Regénal.doc



4.0 Potential Improvements

4.1 Description of Potential Improvements

As described in Section 1.2, the project along Relof Bassett Creek consists of a variety of
stream stabilization measures to address erosmsigms. Figures 2aand2b show the 15
stabilization sites and@lable 2lists the potential stabilization measures for esith. The following
paragraphs describe the potential stream stabdizgractices proposed for this reach. There are
dozens of stream restoration techniques that carséd, although not all of them would be
practicable or applicable to the stream erosiobigms on Bassett Creek. The techniques discussed
below and included in the conceptual design arerapummmonly used techniques. Those included
in the concept design were selected for their fiometity and the expectation that most contractors
have had experience with installation of the teghei The final design will determine the most
appropriate measures to use at each individuatsiteeet the objectives of all parties involvecheT

final design could include technigues not includethese concept designs.

Riprap

Riprap (also called stone toe protection) is ugegdrbtect the toe of the stream bank. In-stream
riprap typically consists of cobble-sized rock (gikhes to 12 inches in diameter). The riprap is
keyed in to the streambed and extends up the lmaaggroximately the bankfull level elevation. The
bankfull level is the elevation of the water in ttieannel during a 1.5-year return frequency runoff
event. In some cases, this level may be belovtadpef the stream bank. Riprap is typically used i
conjunction with planting of the upper banks topde full bank protection. Riprap is especially
effective in heavily shaded areas, where it isiclifit to establish vegetatiofigure 3illustrates this

practice.

Cross Vanes

Cross vanes (or constructed riffles) are drop $tmes, which are typically constructed of boulders
and rocks to flatten the slope of the channel @aice the velocity of the flow in the channel. Gros
vanes extend across the creek bottom, and are embtén each bank. Cross vanes direct the main

flow to the center of the stream to reduce bankieroFigure 4 illustrates this practice.

J-Vanes
J-vanes (also called rock vanes) are constructédwiiders embedded into the creek bottom. The

vanes are embedded in the stream bank and ardextiapstream to direct the flow away from that
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bank. J-vanes typically occupy no more than onedtbf the channel widthzigure 5 illustrates this

practice.

Vegetated Reinforced Slope Stabilization (VRSS)

VRSS is a bioengineering method that combines rgeksynthetics, soil, and plants to stabilize
steep, eroding banks. VRSS typically involves petitey layers of soil with a blanket or geotextile
material creating “soil lifts” (also called “soillpws”) and planting or seeding native vegetatam
the slope. The vegetation’s root systems proviggdhg-term slope stabilizatiorigure 6

illustrates this practice.

Pipe Outlet Stabilization

Pipe outlet stabilization measures vary accordingptecific site circumstances and problems. At
most sites, additional rock riprap is needed atpiipe outlet. In other cases, pipe realignmentand/
lowering of the pipe may be needed to correct exgsproblems, prevent future erosion, and prevent

pipe failure.Figure 7 illustrates this practice.

Biologs

Biologs are natural fiber rolls made from coir fitibat are laid along the toe of the stream bank
slope to stabilize the toe of the stream bank.@®jsl10 — 22 inches in diameter are typically used.
Because they are made of natural fiber, vegetatzongrow on the biologs. When needed, grading of
the stream bank slope above the biolog is usede@te a more stable slope (2:1 to 3Fiyure 8

illustrates this practice.

Live Stakes

Live stakes are dormant stem cuttings, typicalliflomi and dogwood species. They are collected
and installed during the dormant season (latetéaflarly spring) and grow new roots and leaves,
qguickly and cheaply establishing woody vegetatioracstream bank. The willows and dogwoods

grow into stands that provide long lasting bankt@ction. Figure 9 illustrates this practice.

Live Fascines

Live fascines also use dormant willow and dogwooticgs collected and installed during the
dormant season. In this case, the cuttings ardlbdrniogether and planted in a row parallel to the
stream flow. They can be effective in reducingetterosion along a slope because a portion of the
fascine extends above the ground surface. Thewslland dogwoods grow into linear stands of

shrubs that provide long lasting bank protectigigure 10illustrates this practice.

Site Grading
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In many places, the eroding bank will be graded &1 slope. This provides a stable slope thdt wil
not naturally slough and it provides a surface thdtat enough on which vegetation can be planted

or seeded.

Table 2 Potential stabilization measures at each si  te.

Site # | Station |Potential Stream Stabilization Pract ices’® Photos *
Install biolog for additional toe protection.
Install shade tolerant shrubs.

1 14+00 Remove four trees. 1,2
Plant shady woods mix of native grasses and extent into turf
grass in the lawn.

Install VRSS to stabilize steep slope.

2 18+00 Remove eight trees during VRSS installation. 3,4
Grade bank to a 3:1 slope.
3 24+00 Install riprap for toe protection. 5

Seed bank with native grasses.
Install two j-vanes.

Grade bank to a 2:1 slope.

4 25+50 Install biolog. 6,7
Remove six trees.

Plant shade tolerant shrubs and grasses.

Grade bank to 2:1 slope.

Install biolog for toe protection.

Plant shrubs and trees.

Remove eight trees.

Grade bank to 3:1 slope

Install riprap for toe protection.

Install two j-vanes.

Remove two trees.

Seed bank with native vegetation and cease mowing to top of
bank.

Fill in eroded channel with excess material from grading at other
sites.

7° 49+00 Install riprap at both ends of the eroded channel. 11, 12
Install live fascines on bank above riprap.
Remove four trees.

Install riprap for toe protection.

Install two j vanes.

Install biologs and live stakes.

Remove 12 trees.

Replace flared end section.

9° 149+00 | Install riprap around flared end section. 14
Remove four trees.

Install two cross-vanes.
Install biolog.

Install live stakes in the bank.
Remove three trees.

Remove fallen tree.

11 156+50 Install live stakes in eroding bank 17,18
Remove buckthorn.

123 160+00 | Install biolog and live stakes. 19
Remove three trees.

5 40+00 8,9

6 48+50 10

8 49+75 13

10° 151+50 15, 16
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Site # | Station |Potential Stream Stabilization Pract ices® Photos 2
Install biolog.
13 161450 Install live ;takes. 20
Install fascines.
Remove two trees.
Fill in eroded bank.

Install riprap at toe

14 164+50 Install turf reinforcement mat to handle flows from parking lot. 21
Remove six trees.
Fill in eroded bank.

15 169+00 Install riprap at toe 29

Install turf reinforcement mat to handle flows from parking lot.
Remove eight trees.

L All sites will be planted or seeded with native gges, shrubs, and trees. The final design phdsdetérmine which
practices will be used at each site and may or nyse the practices specified in this table.

2 Photos are located in Appendix A
3 Sites added by Barr Engineering

4.2 Project Impacts

4.2.1 Easement Acquisition

Construction easements will be required to compie¢estabilization work for this project because
the majority of the erosion sites occurring areated on private property. Estimates for the

construction easements are not included in thisibéiy study.

4.2.2 Permits Required for Project

The proposed project will require 1) a Clean Watetr Section 404 permit from the U.S. Army
Corps of Engineers (COE) and Section 401 certifdeatrom the Minnesota Pollution Control
Agency (MPCA), 2) compliance with the Minnesota Vilatl Conservation Act, and 3) a Public
Waters Work Permit from the Minnesota Departmeniatural Resources (MNDNR). The proposed

project should also follow the MPCA's guidance do@ant for managing dredged materials.

Section 404 Permit

The COE regulates the placement of fill into wedgnif the wetlands are hydrologically connected
to a Waters of the United States, under Sectionof@de Clean Water Act (CWA). In addition, the

COE may regulate all proposed wetland alteratibasy wetland fill is proposed. The MPCA may
be involved in any wetland mitigation requiremeasspart of the CWA Section 401 water quality

certification process for the 404 Permit.

The Bassett Creek project was included inResource Management Plan for Bassett Creek

Watershed Management Commission Water Quality lwgnent Projects 2010 — 20%6bmitted to
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the COE in April 2009 (revised in July 2009). Theagof theResource Management PIGRMP) is

to complete on a conceptual level the COE perngttirocess for all of the projects proposed.

The COE 404 permit requires a Section 106 reviewhfstoric and cultural resources. The results of
the archeological reconnaissance study are inclade@ippendix C. If more detailed information is
requested by the State Historic Preservation OffgldPO), then a Phase | Archaeological Survey
may need to be completed. A Phase | Archaeolo@oavey can be completed in 45 days or less
during the frost-free period. The COE staff antatgs that the 404 permit review and approval

process could require 120 days to complete.

Minnesota Wetland Conservation Act

The Wetland Conservation Act (WCA) regulates thinfy and draining of wetlands and excavation
within Type 3, 4, and 5 wetlands. In addition, IN€A may regulate all types of wetland alteration
if any wetland fill is proposed. The WCA is admite@ised by local government units (LGU), which
include cities, counties, watershed managementniazgtons, soil and water conservation districts,
and townships. Golden Valley is the LGU for thepweed project site. The Minnesota Board of
Water and Soil Resources (BWSR) oversees admititstraf the WCA statewide.

The proposed project will only involve grading dkig stream banks and other stream bank work.
This type of work can generally be considered setigating and will not require wetland

mitigation, but all work requires review by the LGU

Public Waters Work Permit

The MNDNR regulates projects constructed belowdidnary high water level of public waters or
public waters wetlands, which alter the courseren, or cross section of the water body. Public
waters regulated by the MNDNR are identified onlmii®d public waters inventory (PWI) maps.
Bassett Creek is a public water/water course, eptbposed work will require a MNDNR public

waters work permit.

Subreach 1, from Wisconsin Avenue to Rhode Islardnie, is a designated County Ditch (CD 23,
25, 30).
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4.2.3 Other Project Impacts

Tree Loss

The proposed project includes the removal of appnately 71 trees. All of the trees are located in
areas where bank grading or site access will besszey. A detailed tree inventory should be

completed during the final design process.

Water Quality Impacts

The proposed stabilization measures will resul reduction of the sediment and phosphorus
loading to Bassett Creek and all downstream watelids, including the Mississippi River and Lake
Pepin. As discussed in Section 2.2.2, stabilizinig reach is estimated to reduce TP loads by 60
pounds per year and TSS loads by 105,000 poundgeaer

4.3 Cost Estimate
The estimated project cost for the Bassett CreedtdRation Project is $580,200 for design and

construction. The cost estimate uses the follovesgumptions:

The cost estimate assumes an additional 50% oftrwmi®n costs will be needed for final

design, permitting, construction observation, aadtmgency.

Construction easements will be necessary to coctstine project; however the cost is

expected to be negligible.

The cost estimate includes the costs of testirgpstrbank material for hazardous compounds
that would require them to be treated as dredgeéniats per MPCA regulations. For cost
estimating purposes, it is assumed that hazardoupounds and pollution that will require
special disposal of excavated stream bank matareapresent at some these sites and that

50% of the soil to be taken off site will requireatment.

Additional work will be required to determine if lewral and/or historical resources are

present at any project site.

A feasibility-level cost estimate for the projecnstruction is included iffable 3. Figures 2aand

2b shows the corresponding site numbers and stagomiferenced ifable 3.
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4.3.1 Temporary easements

The costs of obtaining temporary construction easgmwithin the City of Golden Valley are often
negligible, and no costs for temporary construcBasements are included in this cost estimate.
However, for Sites 11 — 15 located adjacent to cencial property, it may be the best interest of the
City to acquire right-of-way access (or a permareagement) to access the creek at these locations.
Commercial properties often require a lengthy tpeeiod to complete easement issues, and a
permanent easement will make it possible to acttessreek at these locations whenever it is
required. It will also provide an opportunity fibre City to manage the riparian vegetation to

eliminate invasive plant species. The estimatesd far right-of-way acquisition is $40,000.

4.3.2 Off-site sediment disposal

The cost estimate includes the costs of a Phasgelsament of the bank material for hazardous
compounds that would require them to be treatedr@edged materials per MPCA regulations. It is
assumed that approximately one half of the excavataterial (approximately 420 cubic yards) will

require special disposal at an estimated cost4f/H0 [able 3).

4.3.3 Wetland mitigation

As discussed in Section 4.2.2, stream bank restorand repair is considered to be a self-mitigatin
wetland impact. Stream banks are considered todtkands and disturbing the banks as part of a
restoration project is a temporary wetland impadtwever, because the nature of stream bank
repair and restoration is to create a stable baakdan support a riparian ecosystem, the impaets a
considered to be self-mitigating. Therefore, stidmmnk restoration projects do not require an

additional cost for wetland mitigation.

4.3.4 Tree replacement

The cost estimate (Section 4.3) assumes that wilese replaced on a two-to-one (2:1) basis. It
also assumes that the replacements will be matte atite where the original trees were removed.
Therefore, if five trees are removed at a givea,ghen ten trees will be planted during site
restoration. The two-to-one replacement ratio aesuthat over time, there will be some tree loss

due to natural causes (storm/wind damage, disedseand natural competition.

4.3.5 Percentages of estimated construction costs

The cost estimate also assumes that 10% of thdroctisn costs will be for mobilization and

demobilization. This cost is included in the stétotal for each site.
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4.3.6 Archeological investigation

The Historical and Cultural report (Appendix C) miiéied several sites that justify additional
investigation prior to disturbance during constioret The estimated cost for this investigation is
$10,000.

4.3.7 Miscellaneous

Most sites include various miscellaneous items #natneeded during construction. Such items
include a rock construction entrance, a filter di@keontrol in-stream sediment disturbance, and
restoration of access paths. Together, these itetasapproximately $6,000. Because some sites
are close together, a single filter dike can badusecontrol in-stream sediment from multiple sites
Likewise, a single construction entrance and acpa#s restoration can be used for multiple sites.

Therefore, these items were not included in the essmate for each site.

The opinion of probable construction costs providethis report is made on the basis of Barr’s
experience and qualifications, and represents esr jodgment as experienced and qualified
professionals familiar with the project. The coptrion is based on project-related information

available to Barr at this time and includes a cpial-level design of the project.

4.4 Funding Sources

The City of Golden Valley proposes to use BCWMCitapmprovement program (CIP) funds to
pay for its portion of the project costs. BCWMGCacimel restoration projects are funded through the
BCWMC'’s CIP and are paid for via an ad valoremlea®ed by Hennepin County over the entire

Bassett Creek watershed.

It is the policy of the City of Golden Valley thatream restoration on private land is to be coneplet
on a 50% cost share basis with the land owneramgements can be made with the landowner for
their portion of the project costs, such as speasakessment on the property to recover projecs cost

over time.

4.5 Project Schedule

The design for this project is slated to begin@12. The construction work will likely be compldte
during the winter of 2011—2012. For project workawcur in 2011, the Commission must hold a
public hearing and order the project in time fog tbommission’s submittal of its 2011 ad valorem
tax levy request to Hennepin County by OctoberQiL,® If project construction is to occur in fall o

winter, it is recommended that the project biddiake place in the summer. This will allow
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contractors to acquire plants and seeds at a rabboprice for the required quantities. In the
intervening time, the City will gather public inpwtonduct the environmental review, prepare the

final design, and obtain permits.
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Table 3. Site Locations, Potential Stream Stabiliza  tion Practices, and Overall Cost Estimate for Basse tt Creek

Reach 1.
Site # Down_strez(ilr)n Site length Proposed stream stabilization practices S|te Subtot  al
station (feet)
1 150' of biolog; remove 4 trees; shade-tolerant shrubs; shade-
14+00 75 tolerant grass mix $ 17,300
2 18+00 50 500 sq. ft of VRSS; remove 8 trees $ 41,700
Grade banks to 3:1; riprap for toe protection; seed with native
3 24+00 75 grasses. $ 16,800
Grade bank to 2:1 slope; 2 j-vanes; 100" biolog; remove 6 trees;
4 25+50 50 shade-tolerant shrubs and seed mix $ 27,600
Grade bank to 2:1 slope; 150' biolog; remove 8 trees; plant trees
5 40+00 75 and shrubs $ 24,000
Grade bank to 3:1 slope; riprap for toe protection; remove 2 trees;
6 48+50 125 native seeding $ 22,600
Fill eroded channel with material from site 6; 25' of riprap at each
7® end of eroded channel; 25' of fascine above riprap; remove 4
49+00 25 trees $ 17,600
8 2 j-vanes; riprap for toe protection; 200" biolog; 50 live stakes;
49+50 100 remove 12 trees $ 32,300
9® Replace flared end section; riprap around new FES; remove 4
149+00 10 trees. $ 16,900
10® 151+50 100 2 cross vanes; 200' biolog; 100 live stakes; remove 3 trees $ 23,300
11 156+50 15 Remove fallen tree; 20 live stakes $ 1,100
12 160+00 100 Remove buckthorn; 200' biolog; 100 live stakes; remove 3 trees $ 21,700
13 161+50 50 100’ biolog; 100' live fascines; 50 live stakes; remove 2 trees $ 15,900
200 sq ft of turf reinforcement mat; fill eroded bank; riprap at toe
14 164+50 20 of eroded bank; remove 6 trees $ 28,300
200 sq ft of turf reinforcement mat; fill eroded bank; riprap at toe
15 169+00 20 of eroded bank; remove 8 trees $ 29,900
Phase 1 assessment for contaminated soils and off-site disposal $ 16,400
Subtotal $ 353,400
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Design, Permitting, and Administration (25%)

$ 88,350

Subtotal $ 441,750
Construction Contingency (20%) $ 88,350
Additional Cultural and Historical Investigation $ 10,000
Right-of-Way acquisition $ 40,000
Summation $ 580,200

) Stream stationing: 0+00 at confluence with North Branch Bassett Creek

) All sites include restoration seeding and erosion control blanket for disturbed areas, and a 2:1 tree replacement as needed.

) Sites added by Barr Engineering
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Appendix A

2010 Site Photos



Photo 1 Site 1 Minor to moderate erosion near the Golden Vafleystal border




Photo 3 Site 2 Severely eroding bank.




Photo 5 Site 3 Minor bank erosion on an outside bank of a meand

Photo 6 Site 4 Moderate to severe erosion.




Photo 7. Site 4 Moderate erosion.

Photo 8 Site 5 Moderate erosion.




Photo 9 Site 5.Moderate erosion.

Photo 1Q Site 6 Minor bank erosion.



Photo 11 Site 7 Severe bank erosion with a new channel beinghsough floodplain.

Photo 12 Site 7. Downstream end of new channel being cut.



Photo 13 Site 8 Minor bank erosion on an outside bank of a meand

Photo 14 Site 9 Erosion around flared end section.



Photo 15 Site 10. Minor bank erosion with undercut trees.

Photo 16 Site 10. Minor bank erosion with undercut trees.



Photo 17 Site 11. Fallen tree.

Photo 18 Site 11. Minor bank erosion directly across from falleadr



Photo 19 Site 12. Minor bank erosion with severe buckthorn problem.

Photo 2Q Site 13. Moderate bank erosion.



Photo 21 Site 14. Moderate bank erosion from concentrated parkitgunoff.

Photo 22 Site 15. Moderate bank erosion from concentrated parkigunoff.



Appendix B

Wetland Delineation






Appendix C

Cultural and Historical Resources



REPORT ON PRELIMINARY RECONNAISSANCE SURVEY
CONDUCTED BY ARCHAEOLOGICAL RESEARCH SERVICES (ARS)
ALONG THE MAIN STEM OF BASSETT CREEK

CITIES OF CRYSTAL AND GOLDEN VALLEY, HENNEPIN COUNY, MINNESOTA

During the week of June 142010, ARS conducted a pedestrian survey of tvgmsats of Bassett
Creek, i.e., the main stem between Wisconsin AvemgeHighway 100 and the north branch

between 38 Avenue and Bassett Creek Pond.

A records and literature search that was compligte®09 for the Basset Creek Watershed
Management Commission (BCWMC) Resource Managemiant dtd not identify any known
archaeological or historic resources along thesesegments of the creek.Nor, however, did it
indicate that any systematic efforts had been nadeirvey these areas for cultural evidence.
Consequently, as cultural resources are legallyepted from adverse impact caused by publicly
funded and/or licensed projeétssuch survey efforts will presumably be requinedrder to

determine how future management plans for BasgelCcan ensure that archaeological evidence --
and possibly also above-ground historic featurege-adequately protected either through avoidance

or mitigative data recovery.

In order to determine what areas along these twymsats have archaeological and historic potential,

ARS staff, under the direction of Christina Harnso

1. compared current aerial photographs to earlier éroas the 1940s-1990s in order to
determine changes in land use, vegetation pati@rdsin some cases, topography;

2. interviewed property owners and other local resisidikely to have knowledge about any
past findings of archaeological/historic nature;

3. walked the entire length of the two segments inspgdoth creek banks as well as any
portions of the valley floor that may be impactgdfbiture erosion control efforts.

' Harrison, Christina, 2009. Cultural Resource PHas&eview Conducted for the Bassett Creek Watershe
Management Commission Resource Management PlamgdanCounty, Minnesota.

2 At the federal level, by Section 106 of the NatibHistoric Preservation Act, within the state disd
subdivisions, by the Minnesota Field Archaeologg e Minnesota Private Cemeteries Acts, as destiiip
Harrison 2009.
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Large scale aerial photographs of the survey anese provided by Barr Engineering. Observations
and recommendations were noted and referencedbdareas as indicated on the applicable aerial
photographs, included in Appendix C as Main Stegukés C01 to C06. Initial efforts to identify
subareas by GPS readings proved too imprecise tsdfel, due primarily to the usually quite dense

foliage and frequently narrow, steep-sided topolgyagf the valley.

In the following discussions and recommendatiotenydard Phase | testing refers to shovel testing at
controlled intervals which may vary according tpagraphic and vegetational factors but should not
exceed 10 meters/30 feet. Testing, recording abdrhtory procedures should be in compliance

with SHPO guidelines. As needed, recommendatstiosild be provided for more intensive

evaluative testing.

MAIN STEM FIGURE CO01

Between the western end of the segment, at Wisc@wvgnue, and the point where the creek
crosses Winnetka Avenue, the northern side ottbek has been developed for industrial and
commercial use right up to the upper edge of tmkbdisturbance has clearly been quite major

and the area appears completely lacking in arcbgeall potential.

Along the southern side of the same segment, wherterrain is higher, the construction of a
massive brick retaining wall all along the creek k#ectively eliminated all archaeological

potential.

From Winnetka Avenue east/northeast t§ A0enue, the apparently straightened creek is
flanked by high, steep banks where areas of erasiposure were inspected with negative

results.

These negative results indicate that possible éugffiorts to mitigate erosion would not impact

any significant cultural resources.

Between Pennsylvania Avenue N. and ldaho AvenudBissett Creek bisects the Golden Valley
Country Club, formed as the Golden Valley Golf Cinkl916 and first developed as a 9-hole

course on 133 acres of pasture land, corn fiehdissavamp land north of the railroad tracks. Later
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expanded to 18 holes, the course was renovatdtkifate 1920s by A.W. Tillinghast whose design,
following some course modifications made in the@94nd 1960s, since has been restdr&thould
future management actions involve full Section t&@ew, this older northern part of the golf course

may need to be researched and evaluated as aitistodscape.

As several segments of the creek bisect terrainstiihappears fairly undisturbed, ARS staff
conducted a visual inspection of both sides ofstneam, making the following observations
regarding the presence or absence of archaeolgmatantial. Lettered creek segments are shown in

appended Main Stem Figure CO1.

Between A and B, the northwestern side of thelcemeompasses a mostly undisturbed, wooded,
approximately 3 to 6 feet high terrace which appearhave archaeological potential and warrants
standard Phase | testing. The opposite side tpan, landscaped fairway which is separated from
the creek by a grassy slope. It appears to hagealehaeological potential and should only warrant

testing if archaeological evidence is encountemredhe northwestern side.

Between B and C, neither the landscaped fairwathnofrthe creek, nor the mostly pronounced
north-facing slope on the south side appear to lemeeigh archaeological potential to warrant

testing.

Between C and D, both sides of the creek have @&rbaen extensively riprapped for erosion control

and appear unlikely to need further modificatioraocchaeological survey.

The D to E segment begins with a culvert crossinden a landscaped fairway, then continues east
through a fairly low area flanked on the south Iyoded slope and on the north by landscaped

fairway, neither of them considered to have arclagoal potential.

Between E and F, the creek skirts the southerrestdm wooded knoll with several maintenance
buildings. The south side of the creek is openlaaltiscaped grassy fairway. Both appear to have
enough archaeological potential to warrant Phdsed| testing on the most level spots along the

creek

® Information provided on the Golden Valley Coun@iub web site.
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Between F and G, parts of the creek flow throudairdy low area but several higher terraces on both

sides appear level and undisturbed enough to wiaPiaase | testing.

Between G and H, the creek appears to have besigtstened and widened. Its western half is
flanked by low terrain, its eastern half by highet heavily landscaped fairways. Both appear t& lac

archaeological potential.

Between H and the east edge of the golf coursegritek again appears straightened and widened but
it is now flanked by wooded, less disturbed higteerain which warrants Phase | testing of all

reasonable level areas along the upper bank.

MAIN STEM FIGURE C02
Between the golf course and Hampshire Avenue, wiodte creek appears to have been
straightened, now flowing between landscaped residleyards. Due to these modifications of the

original terrain, the segment seems to lack arclogémal potential.

As shown in the aerial photograph Figure C02, nodshe creek between Hampshire Avenue and the
railroad embankment east of Douglas Drive has lstightened. For the most part, it also flows
through low, frequently quite poorly drained ar@dathout any well defined level and high ground
near the creek. However, between Hampshire andidéldvenues and also a short distance east of
the latter are a few low terraces that rise abbee870 elevation contour. These areas appear to be
the only ones west of the railroad that warrantHer visual inspection and possibly also

supplementary Phase | testing.

Due east of the railroad embankment, as the cnawis sharply towards the north, it is flanked bg th
steep western slope of a pronounced knoll andhemwest, by a low creek plain, i.e. on both sides

by areas completely lacking in archaeological poéén

MAIN STEM FIGURE CO03

The creek segment between Areas A and B, contynarskirt the base of a steep northwest-facing
slope, is elsewhere flanked by low creek plaihere it rarely comes into close proximity of any
higher ground that may have invited historic ube, £xception being the terrace indicated by the
letter A. Although the latter may have been somawhodified by the construction of a pedestrian

trail and creek crossing, it still warrants Phasesting.
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North/northeast of Area B, the creek continue®sgithe low, much meandered valley floor, again
rarely touching any higher ground with archaeolagjjwotential except where the western bank abuts
two landscaped residential yards south of St. CRAaignue yards which, judging by the quite
extensive use of boulder riprap, already have lmech impacted by bank erosion. Should further

erosion control be needed, any areas of potemiphtt would need Phase | testing.

Along the eastern bank, between Areas C and D gnighound which may have invited historic use
has since been too heavily modified by landscapanghe Colonial Acres complex to retain any

archaeological potential.

North of St. Croix Avenue, between Areas D and &stef the creek and west of Golden Valley
Park, is a segment of original, fairly high crdenk which appears to have enough archaeological

potential to warrant Phase | testing.

West of the creek, from St. Croix Avenue northndghing but low creek plain without
archaeological potential. Potential is also lackiagt of the creek, where a pedestrian trail fodlow
what appears to be a completely man-made bermraiagelow formerly meandered terrain all along

the stream.

MAIN STEM FIGURE CO04

As shown in the aerial photograph in Figure C04, sbuthern part of this creek segment follows a
somewhat straightened course north towards Dultrige§ largely traversing low, poorly drained
areas of flood plain, only coming close to highenrain with enough archaeological potential to
warrant testing at Areas A and B (both ratheroa terraces between the creek and a fairly
pronounced slope up to residential yards) and grgasy, mostly mowed but apparently fairly

natural, gradual slope up towards a residence).

East of the creek, Area D features the same rdradchnd otherwise low terrain as the eastern bank
discussed above for Figure 3 north of St. Croix Wy, i.e. an area lacking archaeological potential.
In Area E, between the creek and a large parkihgda strip of fairly natural upper bank that

warrants full Phase | review.
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North of Duluth Street, Areas F and G, due westeast of the creek, have both been too heavily

landscaped to retain archaeological potential.

Along the east side of the creek, Area H, followthg base of a pronounced westward slope,
features remnants of a lower terrace which, itespi fairly serious bank erosion, still have enbug

archaeological potential to warrant Phase | review.

Between Areas F and J, the west side of the cie@knked by a fairly wide stretch of much
meandered, low creek plain. Only Area | featurgghsly higher terrain that warrants further Phase |

review.

Area J encompasses a peninsula-shaped terrace dinechly overlooks the creek and is being
impacted by fairly severe vertical bank erosiornthaligh partly modified by landscaping, the area

warrants full Phase | review.

East of the creek, Area K features nothing but lowich meandered creek plain without

archaeological potential.

MAIN STEM FIGURE CO05

Area A encompasses a fairly level to gently slopgiexgace that directly overlooks the creek and,
though partially landscaped, still may have consitiee archaeological potential. Some erosion
control measures in the form of boulder riprap aatlve plantings are already in place but Phase |

testing should precede any further reshaping ob#rek.

Area B appears to be a mostly man-made berm bsitaggsumption needs to be verified through

Phase | testing.

Areas C and D are terraces directly adjacent tarteandering course of the creek. Both warrant full

Phase | review.

Other creek segments south of Westbrook Roadaletse low, much meandered creek plain

without archaeological potential.

North of Westbrook Road, as the valley narrows leetwincreasingly steep bluff slopes, the creek
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generally traverses low, marshy segments of thadjblain, rarely coming close to any higher terrain
except for a couple of fairly steeply sloped reniigd yards and then a few stretches of steeplbasa

bluff slope all areas without archaeological moi.

MAIN STEM FIGURE CO06

The southern two thirds of this segment is simitacharacter to the northern part of the Figure C05
segment but in this case, the steep-sided valldyesttures a few areas where terraces between the
creek and the base of the bluff are wide enoudiate invited historic use. Indicated as Areas A to

B, they all have enough archaeological potentiatéorant full Phase | review.

Further north, between Areas C and F, the westdfidiee creek features either low creek plain or
higher but fairly steeply sloping terrain. Elsead, i.e. within Areas E, F and H, the banks of the
creek abut a series of residential yards whichhaglk and level enough to have archaeological

potential and need further review.

Area G encompasses a stretch of high ground wipplears to have been seriously modified by the
construction of 28 Avenue on a raised embankment as well as a cubesrecting the creek and the
ponds north of the avenue. Visual inspection ofdheent land surface and numerous subsoil

exposures indicated a complete lack of archaecdbgiotential.
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