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PREFACE

The following document deals with Dobbins Creek, whose watershed spans the west half of Mower
County (MN). Evidence showsthat East Side Lake, asmall artificial lakelocated atthe watershed
outlet, issuffering considerable sedimentationdue tomaterials defivered viathe stream,
Consequently, concernforthe lake'swell-being—bothin environmental and recreational terms——has
prompted the Mower County SWCD to explore options for remedying the situation. One optionthey
chose to explore isthe reduction of sediment loading in the stream due to streambank erosion. Thus,
in fate June of 1993, I was hired by the SWCD to inventory streambank erosion along Dobbins Creek
and prepare a report for their use in formulating an erosion reduction strategy.

For the first five months of the project—when aot delayed by high water {dveto unusuatly frequent
and abundant spring and summer rainfall) or equipment problems—I walked the entire length of the
creek, documenting erosion, riparian gulliesand other pertinentinformation. Ithenspent the next
three months processing and analyzing the field data andidentifying erosion-related trends. This
report is the culmination of those efforts. I hope that the enclosed information, which includes my
personal insights, will prove helpful tothe SWCD inits quest to improve the quality of both Dobbins
Creek and East Side Lake.
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INTRODUCTION

PURPOSE

The purpose of the Dobbins Creek Watershed streambank inventory wasto ascertain and document,
through meticulous field research, the extent of erosion in the stream's banks and iparian areas. The
datacollected, summarized herein, will be usedtodevelop astreambank erosionreduction and gully
control sirategy for the watershed (Map 1, page2), with the ultimate objective of reducing sediment
deposition and increasing waterqualityin East Side Lake, located at the watershed outlet.

SCOPE

Field work for this project was performed as prescribed inRichard Rippley's 1991 Wiitewater
Watersbed ProjectStream Survey anditsrelated instructions, compiled by Biil Thompson of the

Minnesota Poliution Control Agency's Division of Water Quality. The areastudied liesentirely inthe

western half of Mower County (MN) and encompasses all of Dobbins Creek. The streambank

inventoried, however, includes only the stream’s three main reaches—the North Branch, South

Branch and Main Flow—and not its smaller tributaries.
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OVERVIEW OF DOBBINS CREEK WATERSHED

Dobbins Creek, afrequently meandering stream, tends to be quite narrow and shallow (three feet

-deep or less), especially in its easternmost stretches. Asitflows west, however, its channel becomes

considerably wider but, in general, only afoot or two deeper, For the numerical values of these
stream width generalizations, see the Results section (pages 13-28), The stream'sroughly26.2-mile
length is divided asfollows: North Branch, 15.62 miles; South Branch, 10.09 miles, and Main
Flow, 0.50 miles. The North and South Branches, which begin about 8 and 6.5 miles, respectively,
northeast of the City of Austin, wind southwest into the city and form a confluenceinthe J.C.
Hormel Nature Center. From there, the considerably wider Main Flow travels a relatively short
distance before emptying into East Side Lake, A brief description of the Dobbins Creek Watershed's
basiccharacteristicsfollows.

RELIEF

The relief of the watershed, and of Mower County in general, isthe product of glacial melting in
which theresultant deposited materialsformed extensive, nearly-level outwash plains.
Consequently, slopes within the areainventoried are long and uniform and rarely exceed 6 percent
(USDA, 1989). Consistent with thisinformation,.slope measurements taken from Minnesota
quadrangles indicate that the watershed consists almost exclusively of Class-A (0- to2-percent) and -
B (2-to 6-percent) relief. Sparseinstances of Class-C (6- to 12-percent) slopes werefound, but are
likelyattributabletoimprecisemeasurementmethods.

GEOLOGY

According tothe Sor Sarvey of Mower County (USDA, 1989), bedrock (Devonian-age dolomitic
limestone)is near the surface in only a few placesin Mower County. Itis primarily overlain by
Pleistocene sediments: glacialtill, outwash, allovium and loess. Furthermore, Dobbins Creek has
more recently, and withregularity, covereditsflood plain withsilty, loamy or sandy alluvium—the
foundations of the stream's primary adjacent soils.

SOILS

The Dobbins Creek's primary riparian soils, according tothe Sod/ Survey of Mower County
(USDA, 1989), come from the following soil series (Map2, page 5}, listed in order of decreasing
quantity: Coland-Spillvilleloams, Kalmarvilleloam, Spillvilleloam, Clydesilty clayloam and
Shandep clay loam. The last two series, higher in clay, flank only the easternmost stretches of the
North and South Branches. Ingeneral, however, soils from all five series tend to occupy long and



relatively narrow stretches associated with the stream's floodplain. In addition, mostor alf of them
havethe following characteristicsincommon (USDA, 1989):
* Theyaregenerally poorly drained and/orfrequentlyflooded—conditionswhich could
makerevegetation of erodedstreambanks andriparian areasdifficult;
»  Their surface layers consist of dark. friable [oamsand {oam variantsthatare only slightly
tomoderatelyerodible, and
*  Theirundetlying material, sampled at a depth of 60 inches, consists of sandy loams,
loamy sands and, in some instances, loose sand. These materials' high silt and sand
contentsmake them highlyto extremelyerodible.
Moreover, in sporadic instances thesesoilstend to beunstable due to their high clay contents (greater
than 40 percent) coupled with their subjection to frequent freezing and thawing (Troeh etal., 1991).
The above characteristics tend to promote erosion and, especially the first and the third, to hinder
erosion control efforts.

LAND USE

According tothe Sod/ Survey of Mower Couaty (USDA, 1989), the county's main industry is
farming, including livestock and dairy farming. Consequently, of the county's 449,920 total acres,
366,945 acres (81.6 percent) are used for cropland and 23,055 acres (5.1 percent) are used for
pasture. Althoughthistrendisreflected inactual riparian tand use along Dobbins Creek, the
proportions change slightly: approximately 50 percent of the stream is bordered by (i. e. within 300
feet of ) cropland and nearly 24 percentis abutted by pasture. Most of the cropland, however, is
separated from the creek by grass buffer strips and/or forested strips.
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This disparity between riparian and overall {and useis primarily explained by the land-use capacities
of the area’s soils, For instance, riparian soils, asdescribed in the previous section, tendto be
absolutely orrelatively unsuited to cropping due totheir poor drainage and/or frequent subjectionto
flooding. Consequently, they are best feft idle or used for pasture (USDA, 1989). Thisis reflected
by the field data, which showsriparian areas being used primarily as grassiand, forest and pasture.
In contrast, soilsbordering these areas are generally weil-suitedfor agriculture and, accordingly, tend
to be cropped. A summary of tiparian land useis provided below in Table 1. Please note that within
land-use categories (e. g. Forest/Grassland), the individual land uses are listed in order of decreasing
proximity tothe stream.,

Table 1: Riparian Land Use

Land Use tream mi Portion of Total STeambank
(% by length)

Forest 3.64 6.94
ForesvGrassland 0.54 1.03
Forest/Grassland/Cropland 1.60 3.05
ForesvResidential 0.58 111

Grassland 2.84 542
Grassland/Cropland 17.58 33.54
Grassland/Forest 532 10.15
Grassland/Forest/Cropland 5.66 10.80

Other (Golf Course) 0.76 1.45

Pasture 7.80 14.88

Pasture/ Cropland 490 9.35
Residential 1.20 2.29

The above land uses occur in a fairly similar pattern over both creek branches. For each branch, land
use along the easternmost stretch is primarily grassland—either alone or in combination with cropland
and/or scattered forested land. Asthe branchesflow west, riparian land use alternates between
pasture and grassland, with the latter commonly accompanied by forested areas. Yet whilethe North
Branch commonly runs through croplaad, the South Branch generally does not. The South Branch
then winds through the southwest portion of the Austin Country Club's golf course before joining the
North Branch in the forests of the J.C Hormel Nature Center. The Main Flow, on the other hand,
ruas primarily through residential Austinbefore reaching East Side Lake,



COVER

Not surprisingly, riparian cover generaily corresponds toriparian land use, with the most extensive
land-use types also representing the most extensive covertypes. Thus, the extensive grasslands of
the North and South Branches are dominated by tall grasses along their easternmost stretches and
medium-height grasses farther west. In contrast, the considerable pasture land of both branches
consists of shorter grasses. Similarly, the golf course and the residential areas possess short or very
short grasses. Finally, the forested areas include various combinations of short and medium grasses,
bushes and assorted-sized trees, with the most mature trees generally located in the Nature Center.

METHODS

REASONS FOR STREAMBANK EROSION ASSESSMENT
Streambank erosion, although afairly isolated phenomenon, canhave surprisingly extensive and
severe effects on a watershed (Hudson, 1981). First, it often affects highly productive soils that, -
onceeroded, become completely and irretrievably lostto their original locales. Moreover,
streambank erosion sometimes damages expensive engineering structures such asroads and bridges.
Finally, the deposition of eroded sediments may have any of a number of deleterious effects: burying
productive soils with unproductive sediments, damaging vegetation, causing siltation of streams,
altering aquatic environmentsorreducing channel capacity, thusincreasing flood potential. Siltation
and its detrimental effects on East Side Lake are of primary concern to the Mower County SWCD.
Therefore, the SWCD's main objective is to formulate an erosionreduction planin orderto slow the
siltation of the lake. Thus, the goal of this streambank inventory was threefold:
1. Toidentify the main source of sediment loading in the watershed, if such a source
exists, sothat ameliorativeactions may betaken;
2. Toassessthe extent of streambank erosion so that remedial pricrities may be set, and
3. Toidentify the predominant fundamental cause or causes of the erosion so that an
abatementstrategy maybeformulated and executed.
Ideally, if all of these goals have been met, the SWCD will be able to formulate an efficient and
effectiveplanto meetitsobjectives.

FIELD EQUIPMENT .
The equipment utilized in conducting thisinventory was similartothat recommendedintheRippley
report. Included were thefollowing items:

1. Field dataforms (Appendix A, page 38), based largely on those used by Rippley, for

notetaking;



2.

3.

Topographicmaps, photocopied from Minnesota quadrangles, for {ocating and mapping
erosionsites. Aerial photos and/or other detailed maps also proved helpful;

Afieldbook orclipboard for holding data forms and maps and protecting them from
moisture and mud;

AJSmm cameraandslidefilm for photographing sites;

A four- or five-foat Jacob staff or the like, pointed on one end and calibrated into oge-
foot sections. Thisversatile item proved useful in several ways: making erosion site
length and bank height measurements, aiding one'sbalance and probing forunseen
rocks and debris when walking in the stream, clearing away vegetation and debris and,
finally, providing perspective and scaleto photographs;

Acarpenter'stapemeasuce, for making relatively short measurements (i. e .those of six
feet or less). Longer measurementsrequired use of the Jacob staff, although a party of
two or more could use a 100-foot surveyor's tape instead;

Atilespadefor sampling streambank and bed materialsto ascertaintheir composition
and structure, and

Waders—hip waders in shallower water (three feet deep or less) and/or warmer weather,
chest wadersin deeper water and/or cooler weather—for comfort and protection when
working in the stream.

DATACOLLECTION

Field Data Acquired

Thefield datacollected wasof two basictypes: that detailing stream and streambank characteristics
andthat describing riparian conditions. Variablesof first typeincluded thefollowing:;

Side of creek, oriented downstream, containing the erosion site;

Bank erosion classification (Figures 1-4, pages 9-10);

Length, height and, whensignificant, width of erosion;

Estimatederosionseverity;

Presence of point sources, either pipes or gullies, of present or potential water flow into
thestream; :

Bank and bed composition, and

Stream width. .

Variables describing riparian conditions, on the other hand, were asfollows:

Presence of bank seeps;

Presenceof cultural features;
Covertype;

Presenceof cattle accessintothe stream;



» Riparianlanduse;
* Riparianslope, and
*  Presence of gullies.
In addition, I subdivided stretches of fairfy uniform riparian land use into 40 separate land-use

segments (Map {, page2).

Field Data Acquisitios

For best results when collecting field data,  walked directly in the stream whenever possible. This
pravided a good view of both banks, generally offered less obstructionsto walking and allowed the
clearing of vegetation and debris away from banks to reveal hidden erosion, pipes and gullies.

When describing an eroded bank, I first messured and documented bank height, erosion length and
height and, when significant, erosion width. Then[ noted the erosion class. The five main erosion
classes | encountered are described beiow (Rippley, 1991):
1. Typea: undercutting. This condition occurs when streamflow erodes away the bottom
portion of the bank, creating a concave cavity that in many instances is hidden by

overhangingvegetation.

Figure 1: Type-s Bank

Wy Rl

overhanging
vegetation

2. Typeb: undercutting with upper bank sliding to waterline. Such banks, raw atthe
top, arerelativelystraight and steep.

Figure 2: Type-b Bank |

. resultant raw
vndercut bank portion
slides down




3.

Typec: toe-to-top-of-bank erosion. This erosion type affects deflection banks,
which accept the force of streamflow directly or nearty directly. Suchbanks are
relatively steepand eitherstraight orslightly concave.

Figure 3: Type-c Bank

bank raw from
t0¢ t 0]

Typed: rotational slide. This conditionresuitsin the "internal failure” of the bank.
Aswith Type-b erosion, the subsequent sliding of bank materials to the toe causesthese
banks to be raw at the top. This sliding, typically quite severe, also pushes the bank and
bed materials at the toe up and out. Concave banks generally, but not always, at
relatively low angles are theresuit.

A

Flgure 4: Type-d Bank

41 bank raw

at op

Typee: sliding caused and/or exacerbated by livestock trampling. Usually caused by
cattle, thisis frequently the most destructive form of streambank erosion. Typical
Type-e banks are raw from top to toe and pummeled to concavity and to relatively low
angles. Furthermore, because they are highly exposed to overland flow, they often
developrills orgullies.

In addition, I occasionaily encounteredbanks simultaneously exhibiting two of the above classes of
erosion (e. g. Types aand c) and classified them as combination banks (e. g. Type a/c)

10
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1 atso subjectively categorized each eroded bank according toits degree of erosion using the
followingclassifications:

1. Slight(SL);

2. SlighttoModerate{SL-M);

3. Moderate(M);

4, Moderate to Severe(M-SV), or

5. Severe(SV).

Moreover, Ievaluated each site forthe remaining characteristics listed on pages8-9. Finally, atthe
request of the Mower County Environmental Health Office, Inoted and evaluated all pipesthat |
encountered, documenting them along with and inthe same manner aserosion sites.

DATADOCUMENTATION

1 documented all erosionsite dataonfield data sheets, later transferring the information to computer.
Talso photographed each site, eitherin part orin whole, for the production of a comprehensive series
of slides. Infield notesand on field topographic maps (Appendix B, pages 39-46), I catalogued
erosion sites under exclusive and consecutive site numbers assigned in downstream order.
Moreover, [ tagged ali field data with the mumbers of the sites in which they occurred and listed them
onthe computer-generated data sheets that accompany thisreport. Finally, Inumbered all land-use
segments sequentially andin downstream order.

RESULTS

GENERAL FORMAT OF REPORT RESULTS

Although this study included all of Dobbins Creek, time restrictions arising from numerous delays—
weather-related and otherwise—limited theinventory toonly thesevere and moderate-to-severe sites
along the South Branch, the final reach completed. Otherwise, linventoried the entire streamina
comprehensive and consistent manner. Thetopographic mapsin Appendix B show erosion site
locations; field dataisincluded inaseparate volume,

Inventory results appear in 40 separate sections, presented in downstream order, corresponding tothe
40 land-use segmentsencountered. Result-section headings contain the following infermation:
1. Land-usesegmentnumber;
Stream reach (North Branch, South Branch or Main Flow);
Towaship (T) and range (R);
Section(s);

B
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Sites;

Mappage(s);

Photograph and film roll numbers, and

Traversedate(s).

Ageneral descriptionof the segment—land use; cover; common erosion types, severities, dimensions
and locations; bank and bed materials; slope, and other noteworthy features—follows each heading.
Furthermore, because the extent of combined M-SV and SV (M-SV/SV) erosion in each segment is
of special interest, thisquantity, expressed asapercentage of bank length, is presented for each
segment along with its land use and lengthin Table2 {pages 12-13),

o N o a

SUMMARY OF RESULTS

Please note that the figures used in this section represent either averages or strong trends and are by
no means definitive. Forareview of erosion classifications and severity abbreviations, see

pages 9-11. Slope classifications are described on page 3.

Table 2: Summary of M-SV/SV Erosion

Portlon of Segment M-

Segment Length (mi) Land Use SV/8V Eroded (% by
length)

1 103 Grassland/Cropland 3.53

2 0.51 Grassland 0

3 0.21 Grassland/Forest 4.50

4 1.40 Grassland/Cropland 3.42

5 0.23 Grasstand/Forest/Cropland | 0

6 0.29 Grassland/Cropland 1.02

7 0.88 Pasture/Cropland 6.54

8 0.37 Grasslaad/Cropland 0.77

9 0.69 Pasture/Cropland 5.45

10 0.17 Grassland/Cropland 2.55

11 0.61 Pasture/Cropland 9.08

12 0.20 : Grassland/Forest 2.76

13 0.27 Pasture/Cropiand 2133

14 0.24 Foresti Grassland/Cropland | 0

15 2.11 Grassland/Cropland 5.54

16 0.15 Pasture 13.12




Table 2 (continued)

17 0.56 Forest/Grassland/Cropland { 12.69
18 0.27 Forest/Grassland 6.82
19 0.94 Pasture 20.17
20 134 Grassland/Forest/ Cropland | 12.35
21 1.79 Pasture 6.70
22 136 Forest 7.66
23 0.29 Forest/Residential 8.21
24 0.21 Residential 0

25 0.46 Grassland/Forest 0

26 0.94 Grassland/Forest/Cropland | 0

27 3.42 Grassland/Cropland 031
28 0.47 Pasture 2.30
29 0.38 Grassland 5.10
30 0.24 Residential 0.90
31 0.46 Grassland/Forest 422
32 0.27 Pasture 3.72
33 0.57 Grassland/Forest 8.63
34 0.32 Grassiand/Forest/Cropland § 8.98
35 0.53 Grassland 10.98
36 0.15 Residential 0

37 0.28 Pasture 20.85
38 0.76 Grassland/Forest 537
39 0.38 Other (Golf Course) 1.24
40 0.46 Forest 4.06
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Segment 1, North Branch, TI03NR16W

section(s). 17, 18 sites: 1to 82 map page(s). 1,2
photo numbers/roll numbers: 2/1 to30/3 traverse date(s); 7/15/93 to 7/29/93
This segment consists of cropland separated from the stream on either side by a 50- to 100-foot
tall-grass buffer strip. SL and SL-M Type-a erosion predominate, forming one-foot-high sites in the
four- to five-foot-tall banks of Section 17 and the three-foot-tall banks of Section 18. SL and SL-M
Type-b and -¢ erosion also exist. Moreover, the high water brought on by this year's heavy spring
and summer rains has left the tops of many banks stightly raw inthe segment’s eastern half.
Streambanksingeneral, typically moderately sloping, consistprimarily of silt mixed with smaller
amouts of sand, fine sand and, oftentimes, clay. Inthe channet, six feet wide on average, sand and
silt dominate the widely-variedbed material. Significantamountsof clay and gravel and fess
significant amounts cobbles and boulders are also present. The riparian stope is generally Class B.

Segment 2, North Branch, T1I03NR16W

section(s); 18 sites; 831098 map page(s): 2
photo aumbers/roll numbers: 31/3 to 13/4 traverse date(s): 7/29/93 t0 7/30/93

This very lightly eroded segment has been leftto tall grass. The vast majority of its erosion is SL-M
Typea, forming 1.5-foot-high erosion sitesin three- to four-foot-tall banks, These sites also contain
occasional SL-M Type-b or -c erosion. No M-SV or SV spots exist. Silt mixed with lesser amounts
of fine sand makes up the streambanks, now more sharply sloping; combinations of silt, sand and
gravel compose the stream bed. Clay and boulders are also frequently present in the often-hard
bottom material. The channe! remains six feet wide. Class-A and -B slopes predominate on the
creek's rightand left sides (facing downstream), respectively.

Segment 3, North Branch, T103NR16W

section(s). 18 sites: 99to 109 map page(s). 2
photo numbers/roll numbers; 14/4 to24/4 traverse date(s): 7/30/93

Tall-grass grasslands, along with scattered forested stretches setback about 25 feet from the channel,
make upthis section. SL-M Type-c erosion predominates, forming three-foot-highsites that
correspond to a seriesof fairly sharp deflectionbends. Significant SL-M Type-a erosion—scattered
throughout the segment, but more prevalent toward the downstream end—is also present. Note,
however, that a series of beaver dams spread throughout Segment 3 and the eastern half of Segment 4
hasbacked up water along this stretch, thus making erosion appear less severe than it would at
normal stream depths. The streambanks, three to four feet tall, are composed of silt and scant fine
sand. Sand and silt—along with frequent instances of clay, gravel and cobbles—make up the stream
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bed. The nine-foot-wide channel winds through a riparian area possessing mostly Class-B slopes,
with intermittent Class-A slopes present on theleft side.

Segment 4, North Branch, T103NR16W-T103NR17W

section(s); 18 (R16W); 13 R17W) sites: 110to 165 map page(s): 2
photo numbers/roll numbers: 25/4 to 10/6 traverse date(s): 7/30/93t08/12/93

Cropland, separated from the stream by 15- 10 250-foot-wide tall-grass buffer strips, dominates this
segment. The majority of the erosion is Type c, ranging from SL to M in severity and forming
3.5-foot-high sites along the segment's abundant deflection bends. Some deflectionbanks, however,
exhibit M-SV Type-c erosion, and a few—especiallyin the downstream half of the segment—are
severely eroded. Furthermore, significant SL-M and M Type-aand -b erosion aiso exists. Banks
typicallythreetofourfeettall, butoften exceeding sixfeet, flank the frequently-meandeting
ten-foot-wide channel. Seeps occurin these banks—composed of silt, fine sand and, sometimes,
clay—at Sites 110, 130 and 132. The bed consists predominantly of sand and silt, with frequent
instances of gravel and less frequent instances of clay and cobbles. Slopes are Class B.

Segment 5, North Branch, TIO3NR17W
section(s): 13 sites: 16610 173 _ map page(s): 2
photo numbers/roll numbers: 11/6t0 18/6 traverse date(s): 8/12/93

Cropland also dominates this segment, but is kept 100 to 300 feet from the stream by an abutting
strip of forest and a subsequent tall-grass buffer strip. The relatively sparse overall erosion is almost
exciusively Typec. Four-foot-high sites of SL-M severity are typical; M-SV and SV sites are
nonexistent. Silt and fine sand are the predominant bank materials. Simitarly, silt and sand—and
often gravel-—make up the stream bed. A ten-foot-wide channel runsthrough riparian areas with
Class-B slopes.

Segment 6, North Braanch, TIO3NR17W

section(s): 13 sites: 174 to 188 map page(s): 2
photo numbers/roll aumbers: 19/6 to 34/6 traverse date(s): 8/12/93

This segment consists mostly of cropland separated from the stream by a 60- to 80-foot-wide tall-
grass bufferstrip. Type-a erosion—alternately SL, SL-M or M-—predominates, cutting 1.5-foot-
high holesinto four-foot-tall banks. Relatively little M-SV or SV erosion has occurred, however,
Banks of silt mixed with fine sand and, occasionally, clay contain seeps at Site 188. Sand, silt and
gravel compose the stream bed. Class B riparian slopesfiank the eight-foot-wide channel.




Segment 7, North Branch, TIO3NR17W
section(s): 13, 24 sites: 18910230 map page(s): 2
photo numbers/roll numbers: 35/6t0 5/8 traverse date(s): 8/12/93 to 8/26/93

The main riparian land use s pasture, which keeps adjacent cropland 30t0 200 feet from the stream
on either side. Shortand medium-height pasture grasses cover a soggy and uneven fand surface.
Type-a and -e erosion predominate in banks ranging from three to five feet high. The Type-aspots,
generally SL or SL-M in severity, are typically 1.5 feet high. In contrast, the Type-e baaks, three
feet high and 15 feet (horizontally) wide on average, are M-SV and SV due to pummelling by cattle.
Stilt, compared with other pastured segments, such sites occur sporadically. Streambanks consist of
silt and scant fine sand. Sand, siit, gravel and occasional cobbles make up the stream bed. Ripariaa
areas with Class-B stopes surround atypically 10-foot-wide channel.

Segment 8, North Braach, TI03NR17W
section(s): 24 sites: 23110239 map page(s): 2
photo mumbers/roil numbers: 6/8 to 14/8 traverse date(s): 8/26/93

This lightly eroded segment consists of cropland separated from the stream on either side by a30-to
150-foot-wide buffer strip of medium-height grass. The sparse erosion sites generally consist of
combinations of SL-M and M Type-a, -b and -¢ spots. The Type-a and -b stretches are typically two
feet high inthe three- to four-foot-tall banks, whilethe Type-c stretches tend to bethree feet high.
Banks composed of silt and fine sand flank the 12-foot-wide channel. Sand, silt and gravel make up
the stream bed. Slopes are Class B.

Segment 9, North Branch, TI0INR17W
section(s): 23 sites: 24010271 map page(s): 2,3
photo numbersiroll numbers: 15/8 to 10/9 traverse date(s): 8/27/93109/2/93

Inthis segment, 10- to 250-foot-wide strips of pasture separate cropland from the eleven-foot-wide
channel. Cover consists of short and short-to-medium-height grasses and scattered trees. Allfive
erasion classes are present, but Type cis most abuadant: thisreflects the frequent tight meanders and
subsequent numerous deflection banks characteristic of this stretch of stream, Type-a, -band -c
spots—which in combination compose most of the sites—tend to be SL-M or M in severity, although
the latter twotypes are sometimes M-SV. In contrast, therelatively sparse Type-e spotsare generally
M-SV or SV, Steetches of Type-a and -b erosion have formed two-foot-high erosion spots in banks
typically three tofour foot tall, but frequently exceeding six feet. These banks, asdothosein
Segments 10 and 11, tend to be taller and steeper than thosein previous segments. Type-cand-e
erosion, on the other hand, have formed four- and three-foot-high spots, respectively. Furthermore,
the Type-e spots range average 15 feetin width. Banks are composed of silt, fine sand and,
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occasionally, clay and contain seepsat Site 251. Sand, silt and, frequently, gravel form the stream
bed. Slopes are Class B.

Segment 10, North Branch, TIO3NR17W

section(s): 23 sites: 27210276 map page(s): 3
photo numbers/roll numbers: 11/9t0 15/9 traverse date(s): 9/2/93

This segment consists of cropland bordered by abuffer strip of medium-height grass. In addition,
short strips of forest lie behind the buffer strips at either end of the segment. Very sporadic instances
of M-SV Type-b and -¢ erosion and SV Type-d erosion affect the left- and right-side banks, which
are typically three and fivefeet tail, respectively, but range upto 13 feet. The Type-band Type-c
spots, which are often contiguous, arefour and five feet high, respectively. Incontrast, the sole
Type-d siteis 13 feet high and 12 feet wide. The banks consist primarily of silt and scant fine sand,
whilethe bed contains sand, silt, grave! and occasional cobbles. A 12-foot-wide channel winds
through riparian areas with Class-B slopes.

Segmeant 11, North Branch, TI03NR17W

section(s): 23 sites: 27710302 map page(s): 3
photo sumbers/roll numbers: 16/9t06/10 traverse date(s). 9/2/93109/7/93

In this segment, 15-to 160-foot wide strips of pasture lie between cropland and the stream, Pasture
grasses are short or short-to-medium in height. Various combinations of contiguous spots from all
five erosion classes make up the erosion sites present atong the four- to six-foot-tall banks. Type-a,
-b and -c erosion tend to be SL-M or M, while Types d and e are generally M-SV or SV. Frosion
spots corresponding to Type-a, -b, -¢, -d and -e erosion are typically 1.5 and two feet high,
respectively, for the former two classes and four feet high for the latter three. In addition, the Type-d
and -¢ spots average about 14 feet in width. The banks consist of silt mixed with significant amounts
of fine sand. Sand, silt and grave! compose the bed, with sparse instances of clay, cobbles and
boulders also evident, The channel averages 11 feet wide. Riparian areas generally possess Class-B
slopes, with a few Class-A slopes present on the left side.

Segment 12, North Branch, TI03NR17W
section(s): 22 . sites: 303 to 309 map page(s). 3
photo numbers/roll numbers: 7/10t0 13/10 traversedate(s): 9/7/93

The stream flows through a combination of grassland and forest, sometimes running near cropland as
well. Grasses are of medium height and trees are scattered throughout the segment. Erosion,
geaerally Typesa and ¢, is sparse and most often SL or SL-Mia severity, although frequent M and
M-SV sitesexist. The Type-aand -¢ spots are generally one foot and four feet high, respectively.
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The banks, 2.5 to 5 feettall, consist mostly of silt and scant sand or fine sand. The 15-foot-wide
channet, on the other hand, possesses a bed of silt, sand, clay and gravel. Siopesare Class B.

Segment 13, North Branch, TIO3NRI7W

section(s). 15 sites: 310t0 322 map page(s): 3

photo numbers/roll numbers: 14/10t027/10 traverse date(s): 9/7/93 to 9/8/93

A 20- to 200-foot-wide strip of short-grassed pasture lies between cropland and the stream. Overall,
erosionis extensive and, relatively speaking, extremely severe. Sites are composed primarily of
combinations of Type-a and -e spots interspersed with lesser amounts of Type-b and -c erosion. The
Type-a, -b and -c spots are generally SL-M or M inseverity. Furthermore, they tendto beone, 2.5
and five feet tall, respectively. The frequent Type-espots, however, along with occasional Type-b
and -c spots, are generally M-SV or SV. The former areas are, on average, four feet tall and 12 feet
wide. Banks composed of silt and fine sand and typically three to five feet tall flank the 10-foot-wide
channel. Sand, silt and gravel make up the stream bed. Slopes are primarily Class B, with some
Class-A slopes present onthe right.

Segmesnt 14, North Branch, TIO3NRI7W
section(s): 15 sites: 323 to 328 map page(s): 3
photo pumbers/roll numbers: 28/10 to 33/10 traversedate(s): 9/8/93

Adjacent forest and a subsequent strip of medium-height grass separate the stream from cropland on
both sides. The grassed strip lies 30to 50 feet and the cropland 70 to 300 feet from the channel.
Very sparse SL-M and M Type-a and -c erosion spots—1.5 and three feet high, respectively—mar
banks three feet tall onaverage. Ingeneral, the banks are composed of silt and fine sand, while the
bed consists of coarser sand and silt. Both the banks and the bed also contain sporadic instances of
clay, gravel and cobbles. Riparian areas with Class-B slopes surround a {5-foot-wide channel.

Segment 15, North Branch, TIO3NR17W

section(s): 15, 16, 21 sites: 32910375 map page(s). 3,5
photo numbers/roll numbers: 34/10to 10/12 traverse date(s): 9/8/93 t0 9/27/93
Cropland is separated from the stream on both sides by either 25- to 200-foot-wide tall-grass buffer
strips or, toward the downstream end of the segment, forest. Erosion isrelatively heavy, with
individual sites comprised of series of Type-a and -c and, less frequently, -b erosion. This erosion is
predominantly SL-M or M, although several M-SV and SV Type-b and -¢ spots exist in the upstream
two-thirds of the segment. Type-a, -b and -c spots aretypically 1.5-, two- and three-feet-high,
respectively. Note, however, that abeaver dam inthe western half of the section has manipulated
stream levels. Thus, sitesupstream and, more significantly, downstream appear less and more
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severe, respectively, thanthey would at typical water levels. Streambanks—3,5feettall onaverage,
but sometimes exceeding six feet—are comprised of silt and fine sand and contain seeps at Sites 337
and 375. lathe 18-foot-wide channel, bed materialsinclude sand, silt and, occasionally, gravel,
Riparian slopes are generally Class B, with infrequent Class-A slopes present on the left.

Segment 16, North Branch, T103NR17W

section(s): 21 sites; 37610 382 map page(s): 5
photo numbers/roll numbers: 11/12t017/12 traversedate(s): 9/27/93

Land use in this segment is predominantly heavily eroded pasture. The grasses of the pasture's
upstream and downstream portions are medium and short in height, respectively. Erosion sites are
comprised of contiguous combinations of Type-a, - and, most frequently, -¢ erosion. The erosion
spots of the former two classes tend to be SL-M or M. In contrast, those of the latter type are
generally M, M-SV or, toward the middle of the segment, SV. Spotstend tobe 1.5-,2.5- and
three-feet-high for Type-a, -e and -cerosion, respectively. Furthermore, Type-e spotsare generally
12 feet wide, The relatively shortbanks, typically less than threefeet tall, consist primarily of silt and
scant fine sand. Sand and silt, with occasional instances of gravel and cobbles, aiso make up the
stream bed. Riparianareas with Class-B slopes surround the 17-foot-wide channel.

Note: The erosion in Segments 17 through 21 is relatively frequent and heavy.
Erosion sites in these segments are comprised of long (up to 1,000 feet) series of
assorted erosion classes affecting both banks.

Segment 17, North Branch, T103NR16W

section(s): 21 sites: 38310393 map page(s). 5
photo numbers/roll numbers: 18/12 1028/12 traverse date(s): 9/27/93t0 9/29/93
Inthis heavily-eroded segment, both forested strips and, less often, medium-height grassed strips
form an 80-to 200-foot buffer between cropland and the stream. Erosion sites consist almost
exclusively of long series of Type-c and -a sites characterized by {.5- and four-foot-high erosion
spots, respectively. Both the Type-a and - spots display SL-M and M erosion. The Type-c spots,
however, are often M-SV and occasionally SV. Four-foot-tall banks composed of silt and fine sand
flank the 14-foot-wide channel. The stream bed is comptised primarily of sand and silt, with
occasional gravel and cobbles also present. Class-B slopes predominate inthe riparian areas.
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Segment 18, North Branch, TI03NR17W

section(s): 21,28 sites: 394 to 398 map page(s): 5
photo numbersiroll numbers: 29/12 t033/12 traverse date(s): 9/29/93 to 9/30/93
Forest lies between grassland and the stream in this segment, Tall grasses predominate toward the
segment s upstream end, but are gradually replaced by medium-height grasses. Sites consist of
series of SL-Mand M Type-a, -c and, sometimes, -b erosion, Erosion spots corresponding to these
respective classes average one , four and 2.5 feet high, Occasionally, these spots are produced by
sireamflow deflected by largeuprooted or otherwise fatlen trees. Thefour- to six-foot-tall banks—
refatively high for this stretch of stream—are comprised of silt and fine sand, while coarser sand and
sift make upthe stream bed. Riparian areas with Class-B slopes surround the 13-foot-wide chaznel.

Segment 19, North Branch, TI103NR17W

section(s): 28 sites: 399t0 410 map page(s): §
photo numbers/roll mumbers: 34/12 10 9/13 traverse date(s): 9/30/93 10 10/2/93

Land use s predominantly pasture blanketed by short and short-medium height grasses. This
pasture's streambanks have suffered extensive and, inrelative terms, exiremely severeerosion. Sites
consist of long series of Type-a, -c and -e spots and occasionally include Type-b and -d spots. The
Type-a erosion is generally SL-M or M and hasformed one-foot-high holes in banks typically fourto
five feettall, but ranging upto 12 feet. Type-b, -c, -d and -e spots in these banks, however, range
from M to SV and average 1.5, four, and 12 and four feet high, respectively. Furthermore, the latter
two classes of erosion spots are typically 18 feet wide. Of special interest, the presence of tracksat
the bases of the segment's two Type-d banks strongly suggests that cattle traffic played a major role
intheir formation. Ingeneral, streambanks are high in silt and fine sand and flank an 11-foot-wide
channel. Sand, silt and gravel compose the sireambed. While the riparian slopes are generally Class
B, intermittent Class-A slopes are present onthe right.

Segment 20, North Braach, TI03NR17W

section(s): 28,29 sites: 4110429 map page(s). 5

photo aumbers/roll aumbers: 10/13 to 5/14 traverse date(s): 10/2/93 to0 10/5/93
Medium-height grassbuffer strips separate adjacent forested strips and, subsequently, cropland from
the stream. Erosion, both extensive and relatively heavy, consists almost exclusively of Type aand ¢
spots averaging one and 3.5 feet in height, respectively. Severity generallyrangesfrom SL-Mto
M-SV, although some SV Type-c spots existin the segment's upstream half. Periodically, where
mature forest abuts the stream, significant erosion occurs around the occasional downed tree, Also of
interest, a48-foot-long stretch of washed-out barbed-wire fence on the right side of Site 421 reflects
considerable and presumably rapid bank recession. Although this situationis hardlyumique, inthis
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particular case it isunusually extensive. Siltand fine sand, along with sporadic instances of clay,
make up the three- to four-foot-tall banks; sand, silt and gravel, along with lesserinstances of clay
and cobbles, form the stream bed. Riparian areas possessing Class-B and, more sporadically,
Class-A slopes flankthe 13-foot-wide channel.

Segment 21, North Branch, T103NR17W

section(s); 29, 30 sites: 43010453 map page(s). 5,7
photo numbers/roll numbers. §/14 to 32/14 traverse date(s): 10/5/93t010/11/93

Twoseparate pastures dominate this segment. Thefirst pasture, relatively lightly eroded, islocated
east of Mower County Road 24 and contains horses. Its short-to-medium-height grasses cover an
uneven and swampy land surface. The second, more heavily eroded pasture—located west of the
county road-—contains cattle and grasses cropped short by heavy grazing. Sitesin both pastures
contain combinations of all five erosion classes, but Type-c, -e and, especially, -aspots predominate.
Erosion istypically SL-Mor M, although Type-d, -¢ and, less frequently, -c spotstend tobe M-SV
or SV. Type-a and -c spots tend to be one and 3.5 feet high, respectively; Type-e spots, the worst of
which lie in the west pasture, aretypically 3.5 feet high and 15 feet wide. Inaddition, the west
pasture contains three Type-d banks that are, on average, nine feet high and 21 fest wide. Inboth
pastures, banks composed of silt and fine sand, sometimes mixed with clay and gravet, flank a
13-foot-wide channel. These banksare 3.5 feet high onaverage, but often exceed six feet, especially
inthe west pasture. Sand, silt, gravel and occasional clay and cobbles compose the steam bed
throughout. Ripariansiopes are primarily Class B, with sparse instances of Class-A. slopes on either
side. Of special note, a horse corral at the segment's far east end raises additional water quality
concerns: itlies asclose asten feetto the stream and, moreover, contains a small gully that, judging
by the foul water at its mouth, carries horse wastes directly into the stream.

Segment 22, North Branch, TIO3NR17W-T103NR18W

section(s): 31 (R17W), 36 (R18W) sites: 454 to 480 map page(s). 7,8
photo numbers/roll numbers: 33/14t027/15 traverse date(s). 10/12/93 to 10/18/93

Asthethe stream enters the J.C Horme| Nature Center, land use becomes exclusively forest. Cover
inctudes mature trees, frequently-thick underbrush and grasses short to medium in height. A series
of beaver dams significantly manipulates waterlevels, concealing most of the erosionin theupstream
portion of the segment while revealing it in the downstream portion. SL-M and M Type-aand -¢
spots, generally contiguous over long stretches, predominate. Stiil, M-SV Type-aand -¢ erosion are
common in the segment’s downstream and upstream halves, respectively. In sporadic cases, such
erosion occurs around fallen trees. Furthermore, SV Type-d erosion is present in the middle of the
segment. Typical Type-a, -c and -d spots are, respectively, 1.5, four and eight feet high. The



banks—generallythree tofive feettall, butfrequently topping six feet—are comprised of silt andfine
sand, sometimes mixed with gravel and ciay. In addition, the high, steep banks and the stream bed
below Gerard School—located toward the segment's downstream end—are lined with a light layer of
riprap. Sand, silt, gravel and, occasionally, cobbles and clay compose the bed. The 18-foot-wide
channel, which endsin a confluence with the South Branch, flows through riparian areas with
Class-8 and, periodically, -A stopes.

Segment 23, Main Flow, TI03NR13W
section(s): 36 sites: 4810485 map page(s): 8
photo numbers/roll numbers: 28/15 to 32/15 traverse date(s): 10/18/93

Forest onthe left side and tall, steep banksonthe right separate residential land from the stream.
Left-bank cover consists of trees and bushes; right-bank cover is scattered trees and mowed lawns.
SL-Mand M Type-a erosion sites, occasionally accompanied by Type-c spots, predominate.
Although usually M in severity, the Type-c erosion, especially inthe middie of thesegment, is
sometimes M-SV. Type-aspots are generally 1.5 feet high, while Type-c spots are fourfeet high on
average and 12 feet high maximum. The bankstend to be either relatively short (two to fourfeet) or,
along much of the right side, exceptionally tall (12 to 15 feet). Composed of silt, fine sand and
occasional instances of gravel and clay, they flank a 64- to 125-foot-wide channel. Sand, silt, gravel
and cobbles make up the stream bed. Riparian slopes are primarily Class-B, with some Class-A
slopes on the right.

Segment 24, Main Flow, TI03NR13W

section(s): 36 sites: 486 to 490 map page(s): 8
photo numbers/roll numbers: 33/15 to 36/13 traversedate(s): 10/18/93

Residential land covered by scattered trees and either short-to-medium-height grass or mowed lawns
dominatesthe right side. On the left, however, a city street runs along the top of a tail, steep bank
covered by scattered trees and shrubs. Erosion is exclusively SL and SL-M Type-aand -c. The
former erosion class typically forms 1. 5-foot-high spots in four-foot-tall bagks. In contrast, the latter
forms spots {0 feet high on average. The banks—two to four feettall on the left, upto 12 feettall on
the right—are composed of silt and fine sand. Sand, silt and gravel form the upstream portion of the
stream bed. Inthe downstream portion, however, the funnelling of streamflow through a
comparatively narrow culvert and into East Side Lake has caused the deposition of vast amounts of
sand upstream of that point. Consequently, while the stream isrelatively deep (greater than six feet)
intheupstream portion, itis exceptionally shallow (fess than two feet) downstream. Riparian areas
with Class-B, and occasionally Class-A, slopes surround the 48- to 88-foot-wide channel.
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Note: Due totime restrictions, I inventoried only pipes and M-SV or SV erosion
sites and gullies in Segments 25 through 40.

Segmesnt 25, South Branch, T103INR16W-T103NR17W

section(s): 30 (R16W), 25 (R17W) sites; 49110493 map page(s): 2
photo numbers/roll aumbers: 1/16 to 3/16 traverse date(s); 11/2/93

Other than anisolated gully, this segment is devoid of M-SV and SV erosion. Tall-grass grassland
separates thin strips of forest from the eight-foot-wide stream. The four- to five-foot-tall banks are
composed primarily of silt and fine sand, while the stream bed is made up of sand, silt and gravel.
Class Briparian slopespredominate.

Segmeant 26, South Branck, T103NRI7W

section(s): 25 sites: 49410497 map page(s): 2
photo numbers/roll numbers: 4/16to 7/16 traverse date(s): 11/2/93

This segment, whose sites are all gullies or pipes, has no M-SV or SV erosion. Narrow strips of
grassland and forest keep cropland 33 to 64 feet from the stream. The grassed strips, which abut the
stream, are composed of both tall and medium-height grasses. The six-foot banks, relatively tall for
this stretch of stream, are composed of silt, fine sand and clay and flank an eight-foot-wide channel,
Sand, silt, clay and gravel make up the stream bed. Riparian slopesare typicatly Class B, with
intermittent Class-A slopesonthe left side.

Segment 27, South Branch, TIO3NR17W

section(s); 26 sites: 498 to 503 map page(s): 2,3
photo numbers/roll numbers: 8/16to 13/16 traversedate(s): 11/2/93

In this segment, a24- to 60-foot-wide grass buffer strip lies between cropland and the stream. The
strip consists of medium-height and tall grasses. The erosion sites documented, predominantly
M-5V and widely scattered, are typically 3.5-foot-high Type-cspots. Also noteworthy, however, is
extensive M Type-aand -b erosion. Of particular interestis Site 498, marked on either bank by SV,
3.5-foot-high Type-c erosion. Thissite is uausual not only because it occurs in a fairly straight
stretch of stream, but also because its severely gouged banks and bed are almost entirely clay—proof
of clay's destabilizing effect when presentin large amounts. In contrast, the rest of the banks,
typically two to four feet high, possess more silt and fine sand and relatively fittle clay. The stream
bed, on the other hand, consists of sand, silt, grave! and sporadicinstances of clay. Riparian lands
possessing Class-B slopes surround the seven-foot-wide channel.




Segment 28, South Braach, T103NR17W
section(s): 34 sites: 504 to 509 map page(s). 4
photo nembers/roll numbers: 14/16t0 19/16 . traversedate(s): 11/4/93

Pasture covered by short-to-medium-height grasses makes up this segment. Compared to other
pastures, this oneis very lightly eroded. Scattered M-SV and SV Type-e sites predominate, with
M-SV Type-b and -c sites less common. The latter two classes of sites tend to be 2.5 and four feet
high, respectively. The Type-esites, onthe other hand, are typically four feet high and 15 feet wide.
Furthermore, although not inventoried, M Type-a and -b erosion, along with scattered M Type-e
spots, are also prevalent. Four-foot-tall banks of silt and fine sand surround the 10-foot-wide
channel. The stream bed is composed of sand, silt, gravel and, lessfrequently, clay and cobbles.
Riparian slopes are primarily Class B.

Segment 29, South Branch, TI03INR17W
section(s): 33 sites: 510to 518 map page(s): 4
photo numbers/roll numbers: 20/16t029/16 traverse date(s): 11/4/93

This segment, exclusivelygrassland, is covered entirely with short-to-medium- and medium-height
grasses. M-SV Type-c erosion predominates, having laid bare four-foot-tall deflectionbanks. Silt
and fine sand compose these banks; sand, silt and gravel make up the stream bed. Riparianareas
with Class-B slopes surround the eight-foot-wide channel.

Segment 30, South Branch, TIOINR17W
section(s): 33 sites: 5190520 map page(s). 4, 6
photo numbers/roli numbers. 30/16to 31/16 traverse date(s): 11/4/93

Land use isresidential, with cover consisting of medium-height grass and mowed lawns. The only
erosion noted, sporadic but SV Type-b, exists as 3.5-foot-high sites in four-foot-tall banks. These
banks are composed of silt and scant fine sand, while the bed consists of sand, silt, gravel and
cobbles. Riparian slopes on either side of the 10-foot-wide channel are Class B.

Segment 31, South Branch, TI02NR17W
section(s): 4 sites: 521 to 527 map page(s): 6
photo numbers/roll numbers: 32/16t02/17 traverse date(s): 11/10/93

Grasstand consisting of medium-height grasses and mixed with scattered forested patchesis the
primary land use, M-SV Type-a -b and -c erosion form infrequent two-, three- and four-foot-high
spots, respectively, in four-foot-tall banks composed of silt and fine sand. Sand, silt, gravel and
occasional cobbles make up the stream bed. Riparian areas with Class-B slopes throughout and
scattered Class-A slopes on the left surround the 13-foot-wide channel.
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Segment 32, South Branch, TI03NR17W

section(s): 33 sites: 528t0532 map page(s): 6
photo numbers/roll numbers: 3/17to 7/17 traversedate(s): 11/10/93

Horse pasture dominates segment. Itsgrasses, mixed with scattered trees, are short or short-to-
medium in height. Comparatively, this pasture isvery lightly eroded. Erosion consists exclusively
of M-SV and SV Type-e and -¢ sites typically three and four feet high, respectively, inbaaksthe
same height. The Type-e spots are, on average, 12 feet wide. Also present, but undocumented, are
sporadic M Type-esites, Baakspossessing silt, fine sand and occasional gravel flank the ten-foot-
wide channel, Sand, silt and gravel composethe bed, Riparian slopes are Class B.

Segment 33, South Branch, TIO3NR17W

section(s). 32 sites: 533 vo 541 map page(s). 6

photo numbers/roll numbers: 8/17t0 16/17 traverse date(s): 11/10/93t011/17/93
This segment is covered primarily by mixed grassland and forest, although a barnyard lies 20 to 30
feetto theright of the stream atthe downstream end. Grasses are generally of medium height. M-SV
Type-b and -c erosion predominates along thistightly-meandering stretch of stream, forming 2.5- and
3.5-foot-high spots, respectively, in the three- tofour-foot-tall banks. Undocumented M Type-a
erosion is also common. Bank materials consist primarily of silt and either sand or fine sand. Sand,
silt and, usually, gravel compose the bed of the 10-foot-wide channel. Riparian slopes are generally
Class B, although some Class-A stopes exist on the right.

Segment 34, South Branch, T1I03NR17W

section(s): 32 sites: 542 to 546 map page(s): 6
photo numbers/roll numbers: 17/17t021/17 traverse date(s): 11/17/93

Strips of grassland, which abut the stream, and forest form abuffer of 20 feet minimum width
between cropland and the 10-foot-wide channel inthisrelatively heavily eroded segment. The
grasses are of medium height. Located pﬁmarilybelow alargebeaver dam, inventoried sites consist
primarily of contiguous series of M-SV, and accasionally SV, Type-b and -c erosion. These Type-b
and -¢ spots, typically 2.5 and 3.5 feet high, respectively, are largely the products of tight stream
meandering. Also noteworthy, butundocumented, are frequent M Type-b and -csites. Silt and fine
sand make up the four- to five-foot-tall banks; sand, silt, gravel and, occasionally, clay compose the
stream bed. Riparian slopes are Class B.
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Segment 35, South Branch, TIO3NR17W
section(s): 32 sites: 547to 559 map page(s). 6
photo numbers/rol! numbers: 22/17t036/17 traverse date(s): 11/17/93

This segment sriparian areas are covered exclusively by medium grass and widely scattered trees.
Relatively heavily eroded, the segment contains several SV Type-b and -c spotsin its upstream two-
thirds, while M-SV spots of both types are scattered throughout. The Type-b and -c spots are
typically2.5 and four feet high, respectively. Also, though undocumented, M Type-b and -c erosion
are also common. Four-tofive-foot-tall banks composed of silt and fine sand flank the 10-foot-wide
channel. Sand, silt and gravel, along with less frequent instances of clay, make up the stream bed.
Riparianslopes are generally Class A, although Class-B slopes are scattered along both sides.

Segment 36, South Branck, TIO3NR17W

section(s): 32 sites: 560to 561 map page(s): 6
photo numbers/roll numbers: 1/18 t02/18 traverse date(s): 11/17/93

This lightly eroded segment, composed of medium-height grasses Lying between mowed residential
lawas and the stream, contains no M-SV or SV erosion: the above site numbers correspond to a pipe
and agully, respectively. This apparent iack of erosion is largely dueto the backup of streamflow by
abeaver dam at the segment's extreme downstream end. Banks typically four feettall are composed
of silt and sand; the stream bed consists of sand, silt, gravel and, occasionally, cobbles. Riparian
areas with Class-B slopes surround the 18-foot-wide channel.

Segment 37, South Branch, T103NR17W-T102NR17W

section(s): 31 (T103N), 6 (T102N) sites: 562to 571 map page(s). 7
photo numbers/roll numbers: 3/18t0 lgf 18 traverse date(s). 11/17/93t011/18/93

This segment, one of the most heavily eroded of the watershed, contains a horse pasture covered by
short-to-medium-height grasses. The erosion inventoried—located just below the beaver dam of
Segment 36 and thus especially visible—is generally M-SV, but occasionally SV. Type-band ¢
erosion predominate, with infrequent Type-d and -e spots scattered throughout the segment.
Sporadicinstances of M Type-e erosion, left undocumented, also exist. The Type-b, -c, -dand -e
spots aretypically 2.5, four, five and 3.5 feet high, respectively. Moreover, the Type-e spotstendto
be 10feet wide. Siltand fine sand, occasionalty mixed with clay, make up the four- to five-foot-talt
banks, while sand (both fine and coarse), silt and gravel compose the stream bed. The 13-foot-wide
channel winds through riparian areas with Class-B slopes.
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Segment 38, South Branch, TI02ZNR17W
section(s): 6 sites: 57210582 map page(s). 7
photo numbers/rol! nembers: 13/18t024/18 traverse date(s): 11/18/93

Mixed grassiand and forest predominate. The former possessesshort-to-medium-height grasses.
Along theright bank, thiscombination frequently separates mowed residential land from the stream.
Atthe segment's left, upstream end, however, it lies before what may be pasture. Of the erosion
documented, M-SV Type-b and, especially, -c spots aremost common. Solitary M-SV Type-aaad
SV Type-d and -e spots also exist. The Type-a, -b, -c, -d and -e spots are typically one, 2.5, four,
eight and four feet high, respectively, Furthermore, the Type-dspotis 16 feet wide, while the
Type-e spotis 19feet wide. Silt, fine sand and, sometimes, gravel make up banks ranging from four
to eight feet in height. The 13-foot-wide channel possesses a bed of silt, gravel and, alternately, fine
and coarser sand. Riparian slopes are Class B.

Segment 39, South Branch, TI103INR17W

section(s): 31 sites; 583 to 593 map page(s): 7
photo numbers/roll numbers: 25/18to35/18 traverse date(s): 11/18/93to0 11/19/93

In this segment, the 24-foot-wide channel winds through the southwest corner of the Austin Country
Club's golf course. Predictably, very short grass blankets most of the riparian land, aithough grasses
of short-to-medium height and scattered trees are often present in the segment's downstream half,
Most of the generallythree- tofive-foot-tall streambank, often heavilyriprapped, containsno M-SV
or SV erosion: the majority of the segment's sites correspond to pipes. Onthe right side at the
segment's downstream end, however, SY, 9-foot-high Type-c spots exist in the 13-foot-tall banks.
These banks are composed of silt, sand, clay and gravel, while the preceding banks are madeup
primarily of silt and either fine or coarser sand. Furthermore, the stream bed associated with the
eroded banks is comprised of clay and cobbles along with sand and silt, while the preceding bed is
composed primarily of sand and silt. Riparian slopes are Class B.

Segment 40, South Branch, TI03NR18W
section(s): 36 . sites: 594 to 598 map page(s): 8
photo numbers/roll numbers; 36/18t04/19 traverse date(s). 11/19/93

This segment consists of forested land in the J.C Hormel Nature Center. Cover is comprised of
relatively mature trees and heavy undergrowth, including grasses short-to-medium inheight. Erosion
inthis segment is sparse and generally M-SV. Most prevalent are Type-c spots, generally fivefeet
high. In contrast, a solitary SV Type-d bank is nine feet high and 15 feet wide. Interestingly,
judging by cracks at the base of its raw upper portion, this steep bank's materials are in the process of
sliding for a secondtime, Ingeneral, banksrange from fourto 15 feet in height and are composed of
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silt and fine sand, although the Type-d bank also contains clay and gravel. Sand, silt, clay, gravel
and cobbles make up the stream bed. Riparian lands with Class-B slopes surround the 21-foot-wide
channel.

CONCLUSIONS

PROJECT SUMMARY

In the course of collecting, processing and analyzing the datafor this project, I arrived ata number of
conclusions regarding streambank erosion in Dobbins Creek Watershed. The most noteworthy of
these are listed below. Please note that because | measured only M-SV and SV erosion along the
South Branch, I generally utilized data refated only to these degrees of erosionin assessing erosion
trends and computing statistics for the stream asa whole.

1. All of Dobbins Creek's streambank is eroded to some degree, although comparatively little of
that erosion—only 6 percent of the total sireambank—is M-SV or SV. Yetthis evident tack of
severity failstoreflect the considerable cumulative contributions of streambank erosiontothe
sedimentation of East Side Lake. In otherwords, the bulk of streambank material entering
Dobbins Creekislikely attcibutableto extensive moderate erosion rather thanintermittent severe
erosion.

2. Onawatershed scale, both the comprehensiveness and the high cumulative rate of streambank
erosion are primarily attributable to the high erodibility of streambank soils. Ingeneral, the
soils' high sand and silt contents—especially intheir subsurface layers—and occasional clay
deposits (e. g. the severely eroded Site 498 in Segment 27) tend to inhibit the formation of stable
aggregates, thus making them highly susceptible to erosion. Erosion severity, however,
appears closely related to the specific soil series present (Map 2, page 9). For example, loam-
based series flank seven-eighths of the stream, yet they predominate in adisproportionately high
number—the top 23 and 31 of thetop 32—of the its most severely eroded segments. Most
noteworthy ate loams of the Coland-Spillvilleseries, which are present in the eight most severely
eroded segments. In contrast, the higher clay contents of the clay loams, which flank the
remaining one-eighth of the stream, apparently make these soits much more stable. Toillustrate,
of the only four segments possessing clay loams—Segments 1, 25, 26 and 27—the latter three
rank among the top eight least severely eroded segments and all four rank among thetop 17. In
short, specific soiltype—ormore accurately, itscharacteristiccomposition—is apparently among
the most significant factorsin overall erosion severity.
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3. Although streambank erosion severity is determined by many related factors, such as soil type
and riparian cover, the most significant is undoubtably land use. Inparticular, streambanksin
pastures, because of cattle or horse trampling (i. e. Type-e erosion), tend to be the most severely
eroded. Moreover, cattle pastures, due primarily tolarger herd sizesand heavier animals, are
geaerally more severely eroded than horse pastures, such asthose in Segments 21 and 32,
Type-e spots accounts for approximately 25 percent, by length, of M-SV/SV erosion and, more
importantly, over 54 percent of all SV erosion. But erosionin pastures is not limited to Type e:
pasture streambanks also contain disproportionately high amounts of Type-b and -d erosion, as
well asthe majority of erosion sites deemed extremely SV, Inthe latter two cases, livestock
traffic has often played a significant role. Asis suggested by conditions in the middle of the
North Branch—where the heavily eroded pasture of Segment 13 is flanked by unpastured
segments with similar characteristics, but much less severely eroded—improved land
management practices(e. g. reducing grazing pressure, restricting cattleaccesstothestream)
may help significantly reduce erosion severity in pastures. Priority, however, should be givento
the most severely eroded of these segments: Specifically, Segments 11, 19 and21 (along with
the forested Segment 22) contain inordinately high instances of both Type-d spots, which are
typically SV, and exceptionally SV spotsin general. Furthermore, in terms of overall erosion
severity, Segments 13, 16, 19 and 37 are far and away the worst of the watershed.

4. Nextto land use, coveris apparently the mostimportant determining factor in erosion severity.
Specifically, inventory results reveal two important trendsinvolving grass height and density,
respectively. Inthe first, erosion severity apparently decreases with increasing grass height.
Presumably, the presence of taller grasses along streambanks decreases the volume (due to
increased infiitration) and velocity—and thusthe erosiveness—of precipitation runoff as it flows
down the banks and into the stream. Toillustrate, of the 11 segments covered primarily by tall
grass, nine exhibit percentages of M-SV/SV erosion, by length, lowerthan the watershed
average. Furthermore, four such segments—2, 5, 25 and 26—are among seven overall
possessing no M-SV or SV spots. In contrast, seven of the eleven segments blanketed mainly by
short grass exhibit above-average percentages of M-SV/SV erosion. Because short grass is
primarily correlated to pasture, this last trend may seem questionable. Yet[alsofound a positive
correlationbetween relative abundance of taller grasses and decreased M-SV/SV erosion
percentagein pastures. Moreover, M-SV/SV erosion percentages are also above average for the
majority of segments containing short-to-medium-height grasses. Thus, in areas prone to serious
crosion, the establishment of tall-grass buffer strips along streambanksis likely a simpte and
effectiveremedial measure. Exceptionstothegrass height trendincluderesidential segments—
24, 30 and 36—and Segment 39, which runs through the Austin Country Club golf course.



Although covered primarily by mowed lawns, these segments possess low M-SV/SV erosion
percentagesthatarepresumably attributabletocomparativelyintensivestreambank monitoring
andmaintenance,

In the second trend, grass density and erosion severity are seemingly inversely correlated. In
particular, streambaaksflanked by forest, found primarity along the North Braach, generally
exhibit above-average erosion severity percentages— probably duetotherelatively sparse grass
cover beneath the forest canopy. In short, it appearsthat grass is the most effective form of
cover for anchoring stabilizing streambank soils. There arelikely nopractical means, however,
forremedying the above condition.

. Two other noteworthy sources of heavy streambank erosion are tight stream meaaders and
natural dams. Dobbins Creek's extensive meandering is especially significant, In general,
wherever the stream bends, erosionintensifies. Yet many segments, such as Segment 9, exhibit
stretches whereexceptionallytight meandering producesseveral heavily eroded deflection banks
overarelatively short distance. The resulting erosionis generally Type c, which by length
makes up approximately 50 percent of the stream's M-SV erosion and nearly 40 percent of its
combinted M-SV and SV erosion. Such erosion may be, and sometimes already is, combatted via
riprapping or other means. In contrast todeflection bends, aatural dams are arelatively small-
scale and isolated erosionfactor, Occurring exclusively where forestsflank the stream, and
especially common in Segments 18 and 20, these dams coasist of uprooted (via vadercutting) or
otherwise fallen trees, often accompanied by loose branches. Erosion, often severe, occursata
dam's ends and underside—the spots where streamflow is directed against bank and bed
materials. Of particular concernis the likelihoodthat overtime the erosionfrom these dams will
likely uproot more trees, creating more dams and thusperpetuating a viciouscycle, The cycle
can be broken by periodically clearing the channe! of all trees, brush, stumps and other debris.
Such cycles, however, are not characteristic of beaver dams which, by significantly slowing and
backing up streamflow, actually seem to cause a cumulative erosionreduction.

. Thereareseveral other streambank characteristicsthat, while not significant ona watershed scale,
affect erosion severity in certaininstances. The mostnoteworthy of these site-specific
characteristics are bank and bed composition and bank height. For example, there are clearties
between a particularsite's bank and bed materials andits baak stability. Most significantly,
nearly all M-SV and SV erosion spots have bank materials high in either fine or coarser sand. In
addition, though much less consistent, there is a positive correlation between excessive (greater
than 40 percent) bank clay content and erosion severity, especially with Type-d and exceptionally
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eroded banks. Moreover, thereis a positive but weak correlation between stream bed gravel
content and erosion severity: arelatively hard bottom evidently enhancescurrent velocity, cattle
footing or both. Surprisingly, however, the presence of clay inbed materials appearsto slightly
decrease erosion severity. Furthermore, M-SV and SV banks are often, but not always,
relativelytail. Forexample, although the average bankis threeto five feettall, Type-dbank
heights routinety exceed six feet, and often 10 feet. While none of the abave characteristics
suggest possible erosionremedies, they may bevseful in identifying and prioritizing both current
and potential problem banks.

. Dobbins Creek's three main reaches vary significantly in erosion severity. Inparticular, the

Notth Branch's percentage of M-SV/SV erosion isroughly 1.5 times that of the Main Flow and
over twice that of the South Branch. It also holds the vast majority of all Type-d and
exceptionally eroded spots. These disparities are primarily due to two factors. First, the North
Branch possesses an inordinate amount—nearty 84 percent—of the watershed's pastured
streambank. Accordingly, it contains over 90 percent, by length, of all Type-eerosion and large
amounts of other erosion types. Second, its banks are composed primarily of Coland-Spillville
loams—seemingly the most erodible soil series. Also worth noting, over three-fourths of all
segments exhibiting above-average percentages of M-SV/SV erosion are located inthe
watershed's western half (i. e. west of State Highway 56). Not surprisingly, the eastern half
possesses aninordinately high proportion of the least-erodible soils, including ai! of the clay
loams. Thus, remedial efforts should focus primarily on the portion of the North Branch inthe
western half of the watershed. A detailed discussion of remedial measuresfollows.

REMEDIALMEASURES

According to Troehetal. , streambank erosion—whether perceived asgeologic or anthropic—isa
natural process that cannot be halted, but onty slowed (1991). Moreover, while abatement measures
may reduce overall erosion rates, they also tendto shift erosion-related problemsfrom one areato
another—usually downstream. Nevertheless, whenused correctly, such measures canbe effective
erosiondeterrents.

Remedial practices for streambank erosion are of twobasic types: those that divert streamflow away
from and those that reduce the erodibility of volnerable areas (Schwab et al., 1993). Eachtypeis
described hereindetail.
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Streamflow Diversion Measures

Methods of this type are exclusively mechanical. Besides diverting streamflow, they also slow it 50
that suspended sediments precipitate out—a phenomenon desirable in many, but not ail, cases.
Furthermore, when spread regularly throughout a stream, they may help siow streamflow momentum
gained—asin the case of Dobbins Creek—over long, smooth slopes. Common examples of these
measures, taken from various sources, include the following (Hudson, 1981; Schwab etal., 1993;
Troehetal., 1991).

A dike, inthe case of erosion reduction, is a wall composed of loose, heavy stones, With one end
touching the bank, this wall projects outinto the channef at aslight angle downstream. Itstop,
generally tapering downward fartherfrom the bank, may range from threefeet above the low-flow
water levei to fuil bank height. When placed before and slightly upstream of an eroded bank, a dike
protects the site by diverting streamflow away from it.

Like a dike, a jetty(or groin) extendsout from the streambank and is oriented either perpendicular or
ataslight downstream angleto streamflow. Coastructed from various combinations of vertical
timber piling, stone, reinforced concrete blocks and steel orironframing, jetties are placed upstream
of problem banks, protecting them by deflecting away erosive currents. In addition, when placed
paralle] toeach other on opposite banks, jetties funnel water tothe center of the stream, creating a
deepermainchannet

A variation of the jetty is the permeablespur, or retard. Extending into the stream like jetties, spurs
are composed of either timber or prefabricated metal frames and are anchored to the bank by wire
cables. Butunlike jetties, which deflect streamflow, permeable spurs allow it to pass through, thus
slowing itto aless-erosive velocity and, consequently, causing deposition of sediments along the
vulnerablebank.

Finally, a weitisa concrete barrier that spans the stream and is oriented roughly perpendicularto
streamflow. Located upstream of the valnerable area, it slows flow by constricting it and forcing it
over acrest, ornotch. Different streamflow effects may be achieved by using different crest
shapes—rectangular, triangular ortrapezoidal aremostcommon—tocreate varioushead-discharge
relationships.

Of special interest is an apparent abatement strocture, which I was unableto identify, located inthe
J. C. Hormel Narure Center at Site 459. Itisbasically a concrete wall approximately five feet tall and
10feet long—atotal less than the channel width—and possessing at bottom center a square opening
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roughly three feet onaside. Oriented perpendicular to streamflow and located ona short bank just
downstream of ataller, lightly riprapped one, the structure is presumably meant to restrict flow along
the bank while funnelling it through the opening. Seemingly possessing qualities of both weirs and
jetties, itseffectiveness isimplied by the large amouat of alluvial sand on its downstream side.

While generally very effective for erosionreduction, streamflow diversion measuresalso have certain
drawbacks. First, they tend tobequite expensive, Furthermore, in deflecting streamflow away from
aproblem bank—especiallyin anarrow stream stretch—they may consequently direct it against, and
thus increase erosion of, the opposite bank. Finally, they may cause unwanted sediment deposition.

Streambank FortificationMeasures

The second class of remedial measures—thosethatreduce bank erodibility—maybe either
mechanical or vegetative. Unlike diversion structures, bank fortifying measuresdo not manipulate
streamflow, but merely shield vulnerable banks or anchor bank materials. Onthe other hand, they
aregenerally less expensive—though they may still involve considerable cost—and simpler toapply.
Below are some common examples(Hudson, 1981; Troehetal., 1991).

Riprappinginvolves lining the entire eroded bank with loose, undressed stones (i. e. riprap)—
generally cobblesorboulders. Still, materials such as concrete chunks, while not technically riprap,
will also suffice. Strong evidence of riprapping's effectiveness exists at Site 398, where alarge pile
of fine alluvial sand has been deposited at the downstream end of ariprapped deflection bank. Where
banks are too steep fortrue riprapping, however, one may use such variations astoe protection and
hardpoint protection. Toeprotectioninvolves spreading protective materials, eitherby hand or
machine, over just the toe and the lower portion of the bank. In contrast, hardpointprotection is even
lessintensive: the materialis simply dumped overthe edge of the bank, protecting only the toe.

Similar to riprapping, but more complex, are methods using gabions and revetments. Gabions are
prefabricated, heavy-wire baskets filled with stones orthe like. Withitsmaterials held steadyby the
confining basket, which can be stood vertically against a steep bank, a gabion is a more stable and
versatile, yet more expensive, substitute for riprap. Morecover, gabions may be usedin jetties or
revetments—retaining walls or protective facings placed over and anchored to aneroded bank., When
cemented or otherwise linked together, rocks, old auto tiresand flattened car bodiesalso make
effectiverevetment facings. Generally more erosionresistant than otherbank fortifying methods,
revetments alsotend tobe moreexpensive.



Revegetationof ercded banks is yet another erosion abatement option. When established on eroded
banks, fast-growing and extensive-rooting plant species such as willows both shield and anchor bank
materials. Yetrevegetation, when done aioge, isseldom successful. Inshort, many heavily eroded
banks are too steep and/ortoo frequently scoured for adequate vegetation establishment. Moreover,
livestack traffic preventstherevegetation of Type-e banks. Thus, successful revegetationisgenerally
accomplishedin combinationwith other abatement efforts, especiallythoseinvolving streamflow
deflection or, in pastures, livestock trafficrestriction.

Insummary, any of the above measures, when used correctly, will adequately protect a vulnerabie
bank under most or all conditions. Yet because the characteristics of probiem banks often vary from
site tosite, matching remedial measuresto specific banks, though not always feasible, is probably the
mosteffectiveabatementstrategy.

RECOMMENDATIONS

Because streambank erosion is fundamentaily unstoppable and because Dobbins Creek Watershed's
basic characteristics, especiallyits soils, make itsstreambanks highly vulnerable to erosion, the rapid
sedimentation of East Side Lake will likely continueregardlessof remedial measures. Still, I feelthat
certain measures will help reduce erosionrates more than others. Inparticular, Ibelieve thatthe most
efficient, effectiveand economicallyfeasibleremedial (and preventative) measurewouldbetohalt
livestock accesstothe stream. Ideally, one would restrictlivestock traffic, presumably with fences,
while fortifying the pummeled banks via mechanical measures (e. g. riprapping). Yetinsome cases,
because Type-ebanks aretypically gentlysloping, revegetation may possibly afford adequate
protection at less cost. At the very least, erosion severity may be diminished by reducing the number
of animals grazing in a certain area. Such endeavors, however, might receive strong opposition from
pasture owners.

Of the remaining remedial options, riprapping isamong the simplest, least expensive and most
effective. For any measure chosen, however, theassociated planning and cost will likely be
considerable. Toillustrate, Dobbins Creek contains over 300 M-SV or SV spots, including over 100
SV spatsalone—many morethan canbe feasiblyremedied. Furthermore, especially when excluding
Type-e banks, narrowing them down is no easy task. Therefore, I suggest that planning and costs be
minimized by limiting treatment to one orboth of the foilowing:

1. Thevery worst-eroded individual spots,

2. Sitescontaining relatively high concentrationsof M-SV and SV erosion.
Theselocations are highlighted in the field notesaccompanying thisreport.
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Ultimately, it'squestionable thatany practicai erosionreduction program cansatisfactorily slow the
sedimentation of East Side Lake. For as with any dammed body of water, stream-borne sedimesnts
will steadily andinevitably continue tofill the lakebasin, and the investments of both labor and funds
necessary to, inthe long rua, significantly slow this process will likely be prohibitive. Thus,
periodic dredging may be the only way to keep East Side Lake at along-term chosen standard of
quality.

NOTES TO FUTURE INTERNS
I offer the following suggestions to future interns undertaking similar projectsin hopesthat they may
benefitfrom myexperience.
1. Besuretoobtain afour- or five-foot Jacob staff, or the like, before beginaing the
project. 1am convinced that this versatile tool, whose many uses are described on
page 3, istruly indispensable.

2. Becomeadequatelyfamiliar with your project areaand project proceduresbefore
commencing field work. By first studying relevant maps, such astopographic and aerial
maps, and reading reports and instructions from similar projects, you will likely proceed
muchmore capably and confidentlyinthefield.

3. I stream depth permits, choose a number of water level checkpoints along the entire
stream length. These will allow you to check relative stream leve! fluctuations after
rainfall, allowing youto better determine when to delay field work and, if delayed, when
torestartit. For comparison purposes, be sureto makeinitial measurements of stream at
levels suitable for working. Potential checkpoint sites must have hard bottoms—road
culvertsareideal.

4, Instead of justrecording site locations ontopographic and aerial maps, document other
noteworthy points aswell, For example, note interesting or unusual stream features. Or
emphasizeinstances of erosionthat are reiatively scarce, such as Type-d or exceptionally
severe spots. Marking such spots wilt allow you to more easily recall them and their
locations when writing thereport.

5. Carryanaccurate compass. Oftentimes when locating and documenting sites onfield
maps, highbanks or thick vegetation make it impossible to exit the stream and locate
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landmarks. Moreover, heavy cloud cover orthick forest canopies may make you unable
to orient yourself using the sun. In such cases, a compass is invaluable for determining
yourapproximate position,

. Makefield data processing and report writing on-going endeavors. Thisisimportant for
several reasons: First, by having the data fresh in your mind, you can write more
accurate field descriptions. Second, you canbreak vp the monotony of the field work.
Third, you can simplify the final computation of statistics and identification of trends by
keeping running totals of such data as erosion length, both by type and severity.

Finally, by spreading the comufatively large component tasks of report writing—data
analysis andinterpretation, outsideresearch, field description, summary and conclusion
formulation—over alonger time period, you can managethem much more easily. Inthe
end, working continuously makesreport writing both easier and more accurate.
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APPENDIX A: FIELD DATA FORM
' STREAMBANK INVENTORY DATA FORM--DOBBINS CREEK (JUNE 1993)

STE MAP TN R S 148 PIC# SEG.#+ LRB BANK L H PS SV
i # ROLL# B CLASS

4.
5.
RIPARIAN CONDITIONS >
BA/BE STREAM SEEPS CULT. COVER CATTLE LAND SLOPE GULLIES
MAT. _ WIDTH FEAT. ACCESS _ USE
1
2.
3.
4.
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