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Executive Summary

The City of Ramsey contracted the Anoka Conservation District to complete an inventory of riverbank
condition along the entir®.8 miles of City that border the Missippi River.The inventory provides the
City with a comprehensive record of bank condition. Swetches of riverbankvith severe or very

severe erosion were identifiedvhich if stabilized, would reduce sediment loading to the riveb,iy8

tons per ar.

The inventory istructuredas this report as well as an atlaghe report provides details on the
methodology used to estimate bank erosion severity and potential benefits provided by stabilizing the
most severely eroding sections of riverbank.e TA most severely eroding sections of riverbank are also
detailed in the report with individual site profiles to highligidtditionalinformationand potential

solutions. The atlas is presented Ayppendix Aand provides a complete record of aerial phgtr@aphs

with the corresponding erosion severitgtegorizatios and key pictures collected during the field work
portion of this effort As not all pictures are presented in the atlds final deliverables also include the
complete picture inventory cadkted in early December 2015

Methods

Field Work

The project scope was determingal be the entire5.8 miles of City that border the Mississippi River. An
atlas of the target area was printed prior to conducting the field work to serve as a navigation tool on
the river and ensure complete coverage of the riverbank.

The irventory was conducted on DecemhbBdth and11th, 2015. The timingwas optimal because the
river level was relativelyiv, bank vegetation was dormarand snow had noget fallen to obscure the
bank. Other times of the year were considered for the inventory, but frequent high water levels in the
spring, dense bank vegetation in the summer, and river ice and snow on the bank in the winter all
preveniedthe collection ofa useful picture inventory.

The inventory crew consisted of two Anoka Conservation District (ACD) staff members. A small boat was
used to navigate the river and take geotagged pictures using a handheld GPS. These pictures can be
viewed similar tgictures taken on a standard cameifaut they also contaispatial information (i.eX

and Y coordinates This featurallows them to beaccuratelymapped in GIS software. In order to take

high guality photos, the boat navigated at idle speed typichlyween 50 and 100 feet from shore

depending on water depth

Wisconsin NRCS Direct Volume Method z Bank Recession Rate Gitegorizations

The picture inventory was used to digitize a polyline in GIS along the entire riveldaimg the
Wisconsin NRCS Direct fokel Method, the polyline was classified as slight, moderate, severe, or very
severe with respect to erosion sever{fyablel). These erosiocategorizatios werethen converted to
lateral recession ratessing the table belovior use in soil loss calculatisn



Tablel: Erosion severitgategories

Symbol Category |Lateral Recession Rate (ft/yr) Description

Some bare bank but active erosion not readily apparent. Some rills but no
vegetative overhang. No exposed tree roots.

Bank is predominantly bare with some rills and vegetative overhang. Some
Moderate 0.06—0.2

exposed tree roots but no slumps or slips.

Bank is bare with rills and severe vegetative overhang. Many exposed tree
roots and some fallen trees and slumps or slips. Some changes in cultural

Severe 0.3—0.5 . . .
features such as fence corners missing and realignment of roads or trails.

Channel cross section becomes U-shaped as opposed to V-shaped.

Bank is bare with gullies and severe vegetative overhang. Many fallen trees,

drains, and culverts eroding out and changes in cultural features as above.
= Very Severe >0.5 . . L
Massive slips and washouts common. Channel cross section is U-shaped and

stream course may be meandering.

Soil Loss Estimation
Any ®ction ofriverbank identified agither severe or very severeasincluded in a site _

. . . . . . . _Recession
profile for more detailed analysis. The analysis consisted of calculating the following g,

variables for every section of severe or very seveosien(Appendix B. p—

9 Depth (D). horizontal distance from the toe to the top of the bank;
calculated using GIS

9 Height(H): vertical height; measured with Nemnber2011
LiDAR elevation datasing GIS

Height

1 Slope Length{SL) length of diagonal slope; calculated

. : Cross-Section
usihgdepth and height measurements

1 Recession RatRR) annuallateral recession of banf0.4 ' Depth
ft/yr for severe erosion an@.75 ft/yr for very severe e
erosion)

1 Length(L) length of the erosion along the river;
calculated using GIS

These variableg-igurel) were used in the equation below t0 o1 piagrams of variables used for s
estimatethe annual sdiloss. Sandy soil weighs approximately |oss estimation.
100 pounds per cubic foot.

SL(ft)* RR(ft/ yr)* L(ft)*100b/ #t*) _ EstimatedSoil Loss
200Q(b /ton) (tonslyear)

Equationl

Atlas Generation
All of this information was uselh create an inventory atlas of the pool which can be found in Appendix
A. The atlas contains erosion severity and photos of the shoreline.






Bioengineering approache®mbine engineering techniques with ecological pptes to stabilize the
bank. Theyely heavily on deegooted native plants along with a variety of other natural materials to
reinforce and stabilize eroding riverbanks. Bioengineering also incogsotia¢ goals of fish and wildlife
habitat restoration, maintenance of water quality, and aesthetic consideratitmaddition to bank
stabilization, nany benefits are achieved through bioengineering:

1 Improved aquatic and terrestrial habitat,

1 Increasedconnectivity among habitats along the riverbank,

1 Decreased water temperatures through shading, and

1 Improved soil and water quality.

The stabilization solution for an eroding riverbank could certainly use a combination of hard armoring
and bioengineeringln fact, ACD often recommends this combination on large river systems such as the
Mississippi River because of the benefits provided by both approaches.

Possible Stabilization Approaches
Sabilization of riverbankcan be achieved through many different approaches. Below is a list of some
common stabilization approaches (both bioengineering and hard armoring) to correct erosion issues.
Again, a combination of approaches is often specified as the most effectiviesol

1 Restoration of Native VegetatianDeeprooted, native el ‘
vegetation creates a buffer along the riverbank that can
provide stabilization and minimize erosion. Furthermore,
the bank is damaged, the vegetation has the ability to-self
heal with additonal growth.

1 Cedar Tee Revetmentg Anchoring Eastern Red Cedar treq:
to the toe of the slope reduces water velocities near the [
bank to protect against erosion. Furthermore, the reduce
water velocities promote sedimentation and can actually
help rebuid the bank. This provides a casfective
bioengineering option for moderate to severely eroding
riverbanks.

9 Live Staking Dormant, live stakes of native species (e.g.
Sandbar Willow) can be installed to establish a dense plaj,
community with high stendensity that will stabilize the
riverbank.

1 Hard Armoring; Hard armoring of the bank may be
necessary along riverbanks on large systems that
experience the greatest erosive forces (e.g. outside bend
However, it is often not necessary to hard armor drdire
bank from the toe of the slope to the top of the bank.
Rather, the hard armoring can extend to a predetermined
elevation (e.g. Zear or 5year flood elevation), above
which could be stabilized using the establishment of nati
vegetation. Furthemore, the sections that are hard
armored can often be live staked to provide additional
stabilization value, wildlife habitat, and improved shoreling
aesthetics.




1 Bank ReshapingReshaping a severely eroding riverbank may be necessary in order tastabili
vertical, bare banks. This approach must be coupled with other stabilization techniques because
in and of itself it does not provide any stabilization benefits. It only creates a bank with suitable
slopes for other stabilization approaches.

Favorable Practices for Riverbank Property Owners

Managing a riverbank can present a difficult challenge for property owners. Often times, a
misunderstanding of factors that contribute to erosion can actually exacerbate the issue. Below is a list
of practices thashould be followed by property owners adjacent to rivers in order to minimize erosion
and protect their property.

1 Avoid mowingnear the edge of the bluff or riverbank. Turf grasses have very shallow root
systems, providing little soil stability. Deepepted species are also better at filtering out
excess nutrients and sediments in runoff.

1 Control runofffrom downspouts and other hard surfacasthe top of the slop¢o prevent t
from flowing over the riverbankPromote infiltration of rain water intohe soil but away from
(KS M@Siol-y1 BKSIS Li2aa1otSI 21 LN2AIRS I- LILIS 02yRai R24y 2 (KS &1-iSia SRIS (2 dil-yaLi2ii
water if necessary.

91 Dispose of yard waste propetty avoid smothering riverbank vegetation and contributing
nutrients to the river, whickommonly occurs when leaves and grass clippings are thrown over
the riverbank.

9 Plant desirable speciegith preference for multistemmed plants with deep, dense, fibrous root
systems However, ensurthe speciesare well suited to the soil type, moistukevel, and
available sunlight or they will not thrive.

1 Prune lower branchesn trees to increase the amount of light that penetrates to the ground.
This will increase plant growth at ground level where the stems, raoid foliage will help keep
soil inplace.

1 Remove buckthornwhich is an invasive plant that is believed to release a natural herbicide that
suppresses nearby plant growth.

1 Remove fallen treebecause they can redirect water toward the baakd exacerbate erosive
river forces

1 Removegrapevineswhich smother trees, shade out understory species, @ogide little soil
stabilizationbenefits.




Site Profiles
Detailed site profiles were created for stretches of riverbank throughout whiclreew very severe
erosion was documentedTable5 below summarizes key information for each of the 10 site profiles.

Following the table are the detailed site pitefi that include a map of the site, a general description of

the problem, and potential practices to address the erosiBtease note that potential solutions are
speculative, and formal designs would need to be prepared prior to completing any staimlizairk.

Table5: Summary of site profiles.

PROPERTY INFORMATION ERODING FACE INFORMATION
Site Slope | Recession Ratq Soil Loss
Profile # Ownership PIN Length (ft)| Height (ft) | Depth (ft)| (H:V) (ftlyr) (tonslyr)
1 Private 353225320005 111 12 25 2.1:1 0.4 61.6
2 Private 343225410004 116 22 36 1.6:1 0.4-0.75 123.0
34322542000
. 34322542001
3 P”"ege/A”Ok? COUNt| 34395542000 566 6-10 | 22-40 [3.7-4.2:1 0.4 3237
(S properties) | 3355531002
34322531002
Anoka County 34322532000
4 (3 properties) 34322523000 1227 4-16 7-30 |1.8-25:1 0.4-0.75 821.0
33322511000
33322511000
Anoka County 333225110001 )
5 — 33322512000 1920 4-20 8-33 [15-2.011 0.4-0.75 1869.6
33322512000
28322533001
Private 28322533001
6 (4 properties) 28322533000 412 6 15-24 |2.5-4.0:1 0.4 152.0
29322544000
Private 29322534000
7 (2 properties) B————— 4-12 7-24 |1.7-251 04-0.75 280.4
29322533000
293225330001
29322533000
Private 293225320007
8 (8 properties) 293225320004 589 8-22 12-33 [15-1.9:1 04-0.75 653.5
29322532000
29322532000
303225410011
30322511003
30322511001
Private 30322511001
9 @pioperios) 30322511001 639 6-24 11-35 (1.5-2.1:1 0.4-0.75 770.9
303225110011
193225430014
19322543001
19322543001
Private 19322543001
10 (4 properties) lozoosaz00n] 325 6-8 11-14 | 181 0.4 92.4
19322543000




343225310026 00 %

Site 3 Profile \rﬁa‘(“‘“ ‘ Erosion Severity e Picture Locationand #  2' Elevation Contours
e, I — l I slight :‘ Parcel Roundary Inde
. ' 4 Moderate & Sediment loss estimate —
:itch;s Page;.111 1 ; 31‘3 6 “¥ e cavere (calculated only for severe A\
ures: ) Corresponding atlas pages and picture numbey, seyere and very severe segments) S k
Additional Information: This Site Erosion Length (ft) Slope |Soil Loss
site consists of five properties, Information Ownership Severe/Very Severe |Height (ft) [Depth (ft) | (H:V) [(tons/yr)
four of which are private and Private/Anoka County 566 6-10 | 22-40 |3.7-44 3237

one public (Anoka County).
Erosion severity was categorized as severg -
because of the many exposed tree roots a
undercut banks.

Combined length of |
all severe and very

severe erosion 7
segments across site

Potential Solution: Preservation of some of
the severely undercut trees could be
difficult, and regrading of the bank may be 8 potential solution is
necesary. Stabilization could be preliminary and requires
accomplished using a combination of hard | additional analysis and desig
armoring at the toe of the slope and prior to implementation.
bioengineering on the upper portions of thg

bank. Pee (129



Additional Information: This
site consists of one private
residential property. Erosion
severitywas categorized as

severebecause of the mangxposedree
roots andseveral areas withankslumps.

Potential Solution: Stabilization of the
riverbank could be accomplisheding a
combination of hard armoring at the toe of
the slope and bioengineering on the upper
portions of the bank.A cedar tree
revetment could also be a possibility.
Thinning of the canopy may be necessary to
promote growth of native vegetation on the

upper portions of the bank. Picture (30.jpg

Picture (28).jpg






































































































































































































































































