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INTRODUCTION

Hull & Associates, Inc. {Hull} conducted field investigations to assess the stability, eresion potential, stream
habitat and restoration potential on an approximate 6,735 linear foot section of Fetters Run within the City
of Lancaster {Project Areat) on August 1 and 2+, 2019, The Project Area encompassed the riparian corridor
of Fetters Run from College Avenue to the north, down to Fair Avenue to the South. Land use within the Project
Area included the grounds of the Ohio University Lancaster Campus, Lancaster High School and the Thomas
Ewing Junior High School, The purpose of the field investigation was to identify areas of erosion and denuded
habitat to support future restoration grant opportunities that the City of Lancaster may target to improve
the water quality of Fetters Run, The results of the field evaluation have been synthesized into an existing
conditions heat map that identifies the stream bank condition, river stability and stream habitat across 49
sactions in four Reciches of the Project Area. The Reaches were identified as the open field areas of Ohio
University, the forested areas of Lancaster Highschool and Ohio University upstream of the active Fetters
Run sewer line stability construction site {Construction Site}, the forested areas of Lancaoster Highschool
downstream of the Construction Site, and open riparian corridor from the tennis courts south to the Junior
High School.

METHODS

On August 1¢ and 2+ of 2019, Hull walked the entire 6,735 linear-foot stream channel dnd corridor and
conducted three primary evaluations of stream quality. These assessments included 1) the Bank Erosion
Hazard Index {BEHI, Rosgen 2002), 2) the Pfankuch {1975} reach inventory on channel stability [Pfankuch),
and 3} the Qualitative Habitat Evaluation Index {QHEI}.

Hull conducted 49 BEHI assessments across the left and right stream bonks within the Project Ared and these
assessments were used to divide the Project Area into sections, The BEHI assessment is focused on the
susceptibility of a stream bank to erosion which has been recognized as the primary contributor to In-stream
sediment load, It is difficult to distinguish between stream bonks that erode at a natural rate versus those
that are eroding af unnaturally high-rates due to altered watershed hydrology or sediment loads. The BEHI
is o procedure for assessing streambank erosion condition and potential, It assigns point values to several
aspects of bank conditions and provides an overal! score that has been used on Fetters Run to inventory and
prioritize eroding stream banks fo target restoration activities. The BEHI considers the ratic of bank height
to bankfull height, ratio of root depth to bank height, reot density, surface protection, bank angle, and
stream bank substrate and stratification, These metrics are evaluated to give adjective rating of moderate,
high or very high erosion potential. Qur observed scores were such that we created another bracket termed
“extremely high” in order to help give priority to certain sections within the Project Area. There were a
number of sections that were not evaluated for BEHI at ali due to their stabilization by large rock and
concrete slab along with vegetation which is inherently in a stable condition but may still warrant restoration.

The Pfankuch channel stability rating procedure was modified by Rosgen in 1996 and 2006. it evaluates
the upper stream banks, lower stream banks and channel bottom. The Pfankuch assessment focusses on slope
gradient, mass erosion, debris jam potential and vegetative protection of the upper stream banks. The lower
stream banks area evaluated for channel capacity, bank rock content, obstructions to flow, raw bank
exposure and deposition. The stream bottom is evaluated for rock angularity and brightness, consolidation
of particle size, distribution of substrate size, scouring and deposition, and aquatic vegetation. Four Pfankuch
assessments were conducted, one in each Reach of the Project Area.

The QHE} was devefoped by the Division of Surface Water at the Ohio EPA to assess habitat in flowing

waters, The QHEl evaluates the type and quality of substrate and instream cover. The channel morphology

is evaluated for sinvosity, development, channelization and stability. The width, quality and bank erosion

observed within the riparian zone is assessed. The maximum depth, current and morphology of pools and -
the depth substrate stability and substrate embeddedness of the riffles are assessed. The gradient of the

tandscape is also evaluated, Five QHEIl assessments were conducted within the Project Area, generally one

per reach, although Reach 4 did receive two separate QHEl assessments,



RESULTS AND RECOMMENDATIONS

Approximately two sections scored as High, four as Very High, 16 as Extreme and 28 as Very Extreme on
the BEH| assessments. The worse conditions were observed in areas where no forested riparian corridor
existed and mowing was near the streom banks, The Pfankuch assessment scored everything as Poor with
exception of the Reach around the Ohio University which scored Fair. The QHEI scored in the middle 40s to
50s in Reach 1 and Reach 4. The forested riparian corridors of Reach 2 and Reach 3 scored a 65. Generally,
those areas which had the worst conditions observed were associated with little or no forested riparian
buffer. The overall stream channel within the Project Area is straight and incised, and requires sinuosity,
floodplain bench and grade control to minimize near bank stress. Existing land use, including concert fields,
the university, high school and junior high school along with sewer utilities limit the ability to realign the stream
channel and expand the forested riparian buffer. The attached restoration alternative graphic has used the
aforementioned assessments to identify potential restoration activities throughout the Project Area.
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Qualitative Habitat Evaluation Index i
and Use Assessment Field Sheet _ QHE! Score: §

Stream & Location: -0 4140 r§ B /i (WHET A RM _,_Date:Ry 1 2 }/ i
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River Code: __STORET#: at/ N . S orﬂce’:f;ggggm
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BES"i' T_YE‘ES poot. kiFrLe OQTHERTYPES o0 rirFLE ORIGIN UALITY
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21 INSTREAM COVER Indicate presence G fc 3: 0-Absent; 'i—Ver}{ simall amounts or if more commen of marginal AMOUNT
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eter tog that is stable, wall eci rootwad in desp ftast water, or deep, well-defined, functional pools. [ | E ,TENSiVE
:E : POOLS > Y0cm [2} i\ 1
—L —_____ROOTWADS [1]
____ BOULDERS 1}~

Comments | i

3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average)
SINUOSETY DEVELOPMENT CHANNELIZATION STABILITY
CIAIGA Y4 = ¢ [ EXCELLENT{7). [ NONE([6] N

_ L1 MOBERAT f31 O /GG'OD 5] ] BECOVER:
o DHOWI " BAFARD RECOVERING [3] © - :
; @N%VNVEH] w00 POGRIY [} RECENT OR NO RECOVERY [1] Channelf

Comments Maximuzfg :

4
3 S | !
4] BANK EROSION AND RIPARIAN ZONE Check ONE in sach category for EACH BANK{Or 2 per bank & average)
Rlver vight taoking downstream RIPARIAN WJDTH FLOOD PLAIN QUALITY

b& EROSION WIDE > 50m [4] - l]_'l FOREST, SWAMP [3] . Il_'l & GONSERVATION TILLAGE [1]
ONE / LITTLE {3} - [ ['] MODERATE 10- 5Dm [3] EJ’SHRUE OR OLD FIELD. [z; oo URBAN OR INDUSTRIAL [0].
O DERATE [2] 151 [] NARROW 5-10m {2] RESIDENTIAL, PARK, NEW FIELD [1] 3 T WINING F CONSTRUCTION [0}
! HEAVY  SEVERE [1] g;] RY NARROW < 6m [11 [ O FENGED PASTURE[1] - © ! nglcate predominant land USe(s)
ONE [0] -1 1 OPEN PASTURE, ROWGROP-[0] pasf 100m riparian. _ Riparian §
Comments o Maximum )
LeH . 10§
5] POOL / GLIDE AND RIFFLE / RUN QUALITY -
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Chack ONE (ONLY) Check ONE (Or 2 & average) N ) Primary Confact
L by [ POOL WIDTH > RIEFLE WIDTH [2] [ TORR Secondary Contact
%Pﬁ a3 {clrole one and comment on back)
POOLWIDTH < RIFFLE WIDTHIO] [T Ea

ST [1]

ODERATE [1 E
‘ 0 Arvng wie st ] bF}r s Indicate forE‘e!ach - pools and nﬂ!es
Comments o) O O vy -1
indicate Tor functional rifflos; Best areas must be large enough to SUpPort a population . -~
of riffle-obligate species: Chesk ONE (Or 2 & average). P P E1NO RIFFLE Imetric=0]
FFLE DEPTH YN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE ! RUN EMBEDDEDNESS
[ BESTAREAS>10¢m{2] CIMAXIMUM > 50¢m [2] [ STABLE {e.g., Gobble, Boulder) [2] . [ e
BE A55 1ﬂcm {1] MAXIMUM < 50¢m (1 [ moD. STABLE (e.g Larle Gravel) [1] .
BES AS <5 UNSTABLE (2.4., Fine Gravel, Sand) [0] IMODERATE [0] R'fgﬁ‘/
imetficso] 1 EXTENSIVE [-1] o’
Comments | | ) 0.5 Maximum
6] GRADIENT ( Z<7  tymi) [ YERY LOW-LOW §2.4] %pooL:( ) %GLDEL H75)  Gradont[;
(G ) mm O HIGH - VERYHIGH 110-6] %RUN: %RIFFLE( 7.5 N

EPA 4520 06/16/08




NG
LML’«:’ﬂ%;’ﬂ{?A, }awﬁj

A] SAMPLED REACH Gomment RE: Reath consistency/1s reach yplcal of steam?, Recrealion/ Observed - Inferred, Olier? Sampfing observations, Concems, Access direclions, etc.

Check ALL thal apply x
METHOD STAGE
B oA‘r 1E|—$an‘p{2|;ﬂ:92'id
WADE I] HIGH -
[J L.LNE l}’
[J OTHER LOSMALD
DISTANCE DDRY -0
Ll ogkm ") ariry B] AESTHETICS DI MAINTENANCE it some & COMMENT EJ 1SSUES FI MEASUREMENTS
O 0.46 Kin Elfll “sample pass.- ?E‘I {1 NUISANGE ALGAE - . PUBLIC I PRIVATE /BOTH/ NA : WWTP / CSO/ NPDES / INDUSTRY
0 o2km [ x20em L1 INVASIVE MAGHOP ACTIVE | HISTORIC | BOTH / NA HARDENED / URBAN DIRTSGRIME
{1 OTHER [JEXCESS ‘ru BiD YOUNG-SUCCESSIGN.OLD GONTAMINATEDR / LANDFILL
o ] bISCOLORAT! SPRAY | SNAG | REMOVED BMPs-CONSTRUGTICN.SEDIMENT -
——e [ FOAM ¢ S80I MODIFIED / DIPPED OUT/ NA LOGGING / IRRIGATION / COOLING
melers DﬁECCHFDEPTHD [ ONSHEEN : LEVEED / ONE 5/DED BANK { EROSION / SURFACE R
CANOPY 14 em [ TRASHILITTER | RELOCATED [ GUTOFFS FALSE BANK f MANURE / LAGOON -
3 RUISANCE ODCR MOVING-BEDLOAD-STABLE WASH Ha0 / TILE / Hy0 TABLE _bankiull mﬂx depth
[1 SLUDGE DEPOSITS ARMOURED / SLUMPS ACID/ MINE / QUARRY J FLOW  Hloodproni x® widlh
0 : . [l €30s/SS08/0UTFALLS. ISLANDS [ SCOURED NATURAL / WETLAND / STAGNANT _entrenchi. satio
C110%-<30%: ] RECREATION _ Area oEpTH IMPOUNDED / DESICCGATED PARK/GOLF [LAWN/HOME  Logacy Tree:

[71'<16%- CLOSED - POOL: [1>100ft2] ]>34t

.Stream Drawing: @ t%&’@ W i'

FLOOD GO TOLIDRA!NA ATMO%EH R

E-LDATA PAUGITY
) )

+rony | TW/(U&F -
—— '
iy )nl 9. o ! r, e
SRS T S S G Hin free Lng.
I _ o [ ———
L S S ;! ' \
| Scehog) L T il
f H \‘l . o ?
! ," S N R T |
s ‘



Qualitative Habitat Evaluation Index N
and Use Assessment F:eld Sheet  QHEI Score:

Stream & Location; f_g/l—ﬁp e i RUHET R RM: . Date: %} oy l
Scorers Full Name & Amliaﬁon' o Jeina }. Z%%/ Assoe
River Code: - STORET# Lag./_l.qn g 8. "’",:f,;”{,’f;ﬁn
Check ONLY Two subsirale TYPE BOXES;
1] SUBSTRATE esz?zgatg% ot no?esgv:z&a tspe present Check ONF (Or 2 & average)
BESTTYPES Loo, mpre  OTHERTYPES oo oo o 4 ORIGIN QUALITY

[0 BLDR/SLABS [10]___. — . D CIHARDPANF) _ STONE [1] [ beAvY [-2)
111 BOULDER [9] - —  [OCDpeETRITUSE) ___ ____ MTILLS[] SILT IEMODERATEH} Substrate
[1[] COBBLE [&] '_ [} CIMUCK [2] * T CIWETLANDS [0] |
%8 GRAVEL[7] - ;- % 15 STl - 3e@e 0. [IHARDPANO] . .

] sanD 6] - ‘ |:] DART!FIC!AL [0} E%ANDSTONE [0] Q?'DD
[3[] BEDROCK 15] a (Swr:a réatur?!subslra}es ignor) & Lﬁgﬁg’; lE?IIINEiﬂ] = [
NUMBER OF BEST TYPES ‘or.more [2] SiUCge from poinl-saurces -
e D/;:'Iess [0 I SHALE [-1] - [ NONE {] =

omments ] COAL FINES [2] o

A | +tig O >

21 INSTREAN COVER Indicate presence 0 {o 3: 0-Absent; 1-Very small amounis or i mare corrmon of marginal

1 quallly; 2-Maderate amounts, but nof of highest guality or in small amounts of highest AMOUNT

guailly, 3 Highest quality In moderale or greater amounis (2.g., very large boulders in deep of fasi waler, larga Check ONE (Or 2 & avera
{ameter log that i.s stable, wi roo ad in deeplfasl water, or deep, well-defined, funclional pu_o_ls

—_ ROOTWADS ;11
: ____ BOULDERST{]
ROOTMATS I E :
Comments ;7 :

f ~ /

31 CHANNEL MORPHOLQCGY Check ONE In each calegory (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABiLITY
. 0[] EXGELLENT{7] [1:NONE (6] i ke |3 HiGH 3]
[ doopis %}zﬁovmen [41 R 6DERATE [21
: FAIR[3] 0 RECOVERING{:H LoWH
ONE ]+ [Q POGR] ™~ [] RECENT OR NO REGOVERY{‘I] M‘—‘hfﬂﬂef f
oy nents ' . aximunt §
om 11 ‘:5 3 f 20§

4] BANK EROSION AND R’PAR’AN ZONE Check ONE in each category for EAGH BANK (Or 2 per bank & avw&ge)
River right looking downstream |DTH Ih/ FLOGCD PLAIN QUAL”’Y
EROSION EHEI WIDE . 5um 4] El FOREST, SWAMP[Y] IJ_'I B consERVATION TILLAGE [}

[ﬁ NONETLITILE [3] -~ ODERATqu-BUm {31 RUB OR OLD FIELD {2] S URBAN OR INDUSTRIAL{0] -
E!)I DERATE [2] v EI NA ROW &-10m 2] I:I RESIDENTIAL, PARK, NEW FIELD 1 {1 O vMiNING 7 CONSTRUGTION [0
HEAVY/ SEVERE [1] ] ] VERY NARROW < §m (11, O CJ FENCED PASTURE [1] - -~ ' inloate predominant land usa(s} gamme
O ONONET0] - g 'O [T 6PEN PASTURE, ROWCROP 0]  past 1orﬁn dparian.  Riparian §
Comments 7 7 ] B,
§] POOL JGLIDE AND RIFFLE ! RUN QUALITY ) =
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLYD Check ONE (0!‘ 2 & averags) . Check ALL that-apply ‘ ) Primary Contact
i O pooLWIDT IAL I-1] SLOW M} - Secondary Contact
;0 |NTERSTITU-\L [ {uircie otte and commant on back}] [,

%5'60 WIDT ijFFLEWleH M CIVERYF
POOLWIDTH < RIFFLE WIDTH [0] E}R -';-,:[2I|NTERM1TIENT[2] ' —
MODERATE [1] - [ EDDIES [1] . Poof/

: .‘ B . Indigate for reach - pools and riffles. F Current
Comments Lf O S ST R -~
Indicate for functional riffies; Best areas must be large enough to support a pepulation . _
of riffle-obligate species: Check ONE (Or 2 & averago). CINO RIFFLE [metric=0}
RIFFLE DEPTH N DEPTH RIFFLE / RUN SUBSTRATE RIFFLE I RUN EMBEDDEDNESS

AXIMUM < 50cm [1] [] MOD. STABLE (e.g., Large Gravel) [1]
UNSTABLE (e.g., Fine Gravel, Sand) [0]

REAS > A0cm [2] [Z1WAXIMUM > 50 [2] E;}‘QBLE {e.q., Gobble, Boulder) [2] -

< fom
S metrie=0]

Comments P | O )
6] GRADIENT( Z< 9 m) [ VERY LOW - LOW J2- 4] %wPoOL:A ¢ ) %GUDE{ 5 Gradlent o
DRAINAGE AREA TE ’ - * .

I6- : ,
( ¢, m []HIGH:VERY HIGH [106] %RUN: {5 )%RIFFLE{( 25 ) MMt
EPA 4520 o B 06/16/06




A) SAMPLED REACH Cormnant RE: Reach consistency/ |s reach lyploal of steem?, Recreation/ Chserved - Inferved, Ofher/ Sampling observalions, Concems, Access diractions, etc.

Ghegk ALL thel apply

METHOR STAGE
[, A0AT st plepass- 2nd
WADE C1HIGH, - [
) L. LiNg Ly, It
[} OTHER ORMALE]
DISTANCE [ omy. ' B
CHoskm "oy aRiTy BJAESTHETICS D] MAINTENANCE  Circle some & COMMENT EJ ISSUES FJ MEASUREMENTS
O 046 Kin oo sewple pass- 2'"5 [] MUISANCE ALGAE. ... ...... PUBLIC! PRIVATE / ROTH / NA WWTP I CSO/ NPDES [INDUSTRY % wideh b=
0] 042 Km AGTIVE/ HISTORIC I BOTH/ NA HARDENED URBAN/ DIRTSGRIME e gapiti - .
Ol ofHER YOUNG-SUGGESSION-OLD GONTAMINATED / LANDFILL,
SPRAY / SNAG / REMOVED BMPs-CONSTRUGTION-SEDIMENT il width

MODIFIED { DIFPED OUT / NA

waters ~ ESECCH! DE"THD [ GIESHEEN - LEVEED / ONE SIDED
CANOPY  1s em CITRASHILITTER, RELOGATED / GUTOFFS
[} » B5%- OPEN g [J HUISANGE ODOR MOVING-BEDLOAD-STABLE
E 65%:¢88% = an em LJ SLUDGE DEPOSIHS ARMOURED / SLUMPS
Efgv(_ﬁﬁ% [T 6S0aiSSOS/OUTFALLS Eg;ANDSJSGOURED
16%<30% C] RECREA AREA DEPTH IMPOAINDED / DESICCATED
[ <10%- GLOSED 4 pgg;_nm>1nnnzm>sn FLQOD CONTROL / DRAINAGE

LOGGAING { IRRIGATION / COOLING -

BANK / EROSION | SURFACE
FALSE BANIK ! MANURE ! LAGOON
WASH Hz0/ TILE | Hp0 TABLE
AGID / MINE | QUARRY { FLOW
NATURAL [ WETLAND | STAGNANT
PARK { GOLF / LAWN / HOME
ATMOSPHERE / DATA PAUCITY

“hankfil X deplh

“WID ratlé ;.

bankfuil max depth

fioadprone x* widlh
_entrangh. rallo
Legacy Troe!

Stream Drawing:

s 2

T o




Qualitative Habitat Evaluation Index | _
and Use Assessment Field Sheet QHE’ Score: |

Hers Rum QHET 3 o ow i/

Scorers Full Name & Afflation; /¢ 710 £/ /] YN
RiverCode; _ - __ _-__ STORETH# __ _ _ _ Lat/tong: . 8 .~ G veriied
Check ONLY Two substrale TYPE BOXES;

1] SUBSTRATE o o or no‘iesgvir? 1$pe presenl Check ONE (Or 2 & average)

BEST TYPES poopurre  OTHER TYPES o) pippie  ORIGIN QUALITY
A1 BLOR/SLABS [103___._ T rICHARDPANJA i . TIAWESTONE[) . FIHEAVY 2] ¢
1] BOULDER9] .. I CIDETRITUS 3] o TLLs M gy EIMODERATE 1] Subsirate
IRV COBBLE 8] - ZZ O CMucK2] - . EIWETLANDS [0 NORMAL [0] ¢ ;

GRAVEL, .. CIE OOShT[2,0 hde CIHARDPANO} - .. D_EBE?.UJ.:.’&;&';

1 sANDP 6] . S, = [1 E1 ARTIFICIA m} —— I:ISANDSTONE [01 D&y [TERTENSIVE 1-2)
[1F] BEDROCK [5] & — (Score natural substrales; Ignore 1 RIFARAPT0] gﬂ 4(%\ B’lﬁ ODERA
NUMBER OF BEST TYPES: Ll 40fmore [2] skidge irom point-sources) ] LACUSTURINE [0] ST NORMAL
3 ot less [0] CISHALE ] I NONE 4]

—{

Commants ~ L1 COAL FINES [-2]
1, 8 i
VER indicate presence 0 to 3: 0-Absent; 1-Very amall amounts or [f more common of marginal
2] INSTREAM CO quality; {) Moderate amounts, but not of highest qualily or In small amounts of hlghesl ok OANnéI?OLr]g]Iaverage)

ﬁuailiy, 3-Highest quality in moderate or greater amounts (e.g., very large boukiers in deep or fast water, large
iarneter log that is stable, well developed roolwad in deeplfas! water, or deep, well-defined, functional pools.

s _BACKWATERS [

UNDERCU -BANKs POOLS > 70cm {21
ROOTWADS[1]' ____ AQUA

BOULDERS [1]‘“‘: 3 L

SHALLOWS
_____ROOTMATS [1]'¥
Comments . -

! L |

3] CHANNEL MORFPHOLOGY Check ONE in each categmy (Or 2 & average)

SINUOSITY  DEVELOPMENT CHANNELIZATION STABILITY
O HiGH ] .7 [ EX ELLENT{‘I} [} NONE.[6]:: S MGH3E
(my DERATE [3] E]‘(%D 51 O COVERED [4} %,):AODERATE i1
OW |2 ; FAIR [3] RECQVERING {3] - o LOW {1]
11 O poorRE{ 7 [ REGENT ORNO RECOVERY il —
Comments;}\ - 3 @\} 5

v
4] BANK EROSION AND RIPARIAN ZONE Check ONE In each category for EAGH BANK (Cr 2 per bank & average)
River dght looking dowmstream RIPARIAN WlDTH /g FLOQD pLAlN QUAUTY
EROSION WIDE > 50m f4] - - [ﬁ] FOREST, SWAMP [3] . : IJ_'! [a_l CONSERVATION TILLAGE [1],
%’gﬂONE [LITTLE {31 3 WODERATE 10~50m I3 RUB OR OLD FIELD. [z] 2310 O URBAN OR INDUSTRIAL {0] 7
MODERATE [2] - CI %)"ARROWB -10r [2] - I:l RESIDENTIAL; PARK, NEW FIE. o0 HHNING FCQONSTRUCTION [0}
oo HEAWISEVERE [1] [l L VERY NARROW - 5m {1] O [ FENCED PASTURE [1] - " Incllcate Opredommanuand Use(s) e

1 [ NONE [0] : [1 O oPEN PASTURE, ROWCROP [01  past 100m riparian.  Riparlanf( .
Comments Maximu;g
8] POOL / GLIDE AND RIFFLE / RUN QUALITY r - -
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY) Check ONE (Or 2 & average) Check ALL Ey,epply ct Primary Contact
WX T %}JKSL WIDTH > RIFFCEWIDTH2) L] TORRENTIAL [1) BYSLOW ] Secondary Contact||
n: [4] POOL WIDTH = RIEFLEWIDTH [1] | Y.FAST [1] | iNTERSTITIAL [-1 {eirote onte and commnent on back)

m [2] ] POOLWIDTH < RIFFLEWIDTH [0] EXEAST [1] - - - Ll INTERMITTE
' MODERATE [1] : LI EDDIES (1] -

o4 Indicate for reach - pools and rifflas.

o 5 ol
Indicate for functional riffles; Best areas must be large enough to support a population .
of riffle-obligate species: Check ONE (Or 2 & average). P [INO RIFFLE [metric=0)
RIFFLE DEPTH RUN DEPTH E}} FLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
L[] BESTAREAS » 10cm [2] E%ﬁmfl'mmuwsacm [2] ABLE {e.¢.,; Gobble, Boulder) [2] - D NORE [
BESTAREAS 8:10cm m AXIMUM < 60cmn [1] [¥MOD. STABLE {e.g., Large Gravel). [11 Cow ] - .
IBE AS < Som L] UNSTABLE (e.g., Fine Gray , Sand) {0} ] MODERATE [0} Rﬂ;{;’@f "
Commentsr [metrIC"OJ - LI EXTENSIVE ['ﬂMaxlmlj‘Jmn 0
1 ? & } 8

T nos a0 Emyionaouea wpooi(zp) ualE(go ) amtmif
(¢ iy LI HIGH:VERY HIGH [10-8] w%RUN: (.~ )%RIFFLE{ 7. 101

EPA 4520 06/16/06




Comment RE: Reach cdnslstency/ls reach typical of sleam?, Recreation/ Observed - [nferred, Cher/ Sampling observalions, Concems, Access diraclions, ete.

A] BAMPLED REACH
Check ALL that apply
METHOD STAGE
[ BoAT 15l gample pass- Snd
"WADE CHeH. 1
{7 L.LINE L3 up (]
[ OTHER & Eg‘ZMALB
DISTANCE  (omy e
5 o3 K CLARITY BJAESTHETICS D] MAINTENANCE
T 046 Kin [ wiomple pass— 20d [ wUISANGEALGAE. " ., PUBLIC/ PRIVATE / BOTH/ NA
042 Km O [714VASIVE MAGROPHYTES  AGTIVE/ HISTORIC / BOTH/ NA
] OTHER O] EXCESS TURBI YOUNG-SUCCESSION-OLD
[ DISCOLOHAT SPRAY [ SNAG / REMOVED
ol [J FoAM [ SCU MODIFIED | DIPPED OUT [ NA
matars . L SEGCW DEFTH 3 oL SHEEH LEVEED / ONE SIDED
CANOPY 1 om 1] TRASH{LITTER - RELOCATED | CUTOFFS
O3> 88%-0PEN. £ {1 NUISANGE ODOR MOVING-HEDLOAD-STABLE
Ol b5 b6 2 em L1 SLUDGE DEPOSITS ARMOURED / SLUMPS
B 3p% <BE% [] C50s/SE0sIOUTFALLS ISLANDS / SCOURED
ot IMPOUNDER / DESIGGATED
L% <a0% CIRECREATION o8 FLOOD CONTROL / DRAINAGE

PoOL; C1=100ftz{]>3n

Circla soms & COMMENT

EJISSUES
WWTP/CSO ! NPDES / INDUSTRY
HARGENED { URBAN / DIRTAGRIME

CONTAMINATED / LANDFILL

BMPs-GONSTRUCTION-SEDIMENT
LOGGING J IRRIGATION [ COOLING

BANK / EROSION /| SURFACE
FALSE BANK  MANURE f LAGOON
WASH Hy0 7 TILE f H0 TABLE
ACID / MINE / QUARRY { FLOW
NATURAL | WETLAND / STAGNANT
PARK / GOLF { LAWN J HOME
ATMOSPHERE / DATA PALICTTY

F] MEASUREMENTS
'i wndth

ﬂuodpmne x2widih
ertirench, ratio
Legacy Tree!




Qualitative Habitat Evaluation Index
and Use Assessment Field Sheet QHEI Score:

Stream & Location: f/-é’/ Mers  Kym L:.)HE:I’ (‘f R . Date/ S 5] / ‘f
Scorers Full Name & Affiliation: /—,43/{7/”” H //ffu/ / ‘f 4 {(‘ o/,
RiverCode: _ . - STORET#_ _ __ _ _ lﬁgl‘; 3/ %ﬂulma S B, 7 Offrcelggggggm
Check ONLY Two substrate TYPE BOXES;
11 SUBSTRATE }?nﬁa{e % or no?esgv:r;a l?pe present Check ONE (Or 2 & average)
BEST TYFES POOL RIFFLE OTHER TYPES poor RIFFLE ORIGIN QUAL!TY .
{17 BLOR /SLABS {10},,,,,,__, wees O CJHARDPPANIA] [E)IWSTONE 11 CHEAYY 2 — 5
00 BOULBERIY © | . [JCJDETRITUSE] . THLSH] - SILT [MMAODERATE [-1] Substrata
oo o ,L%j [ OmucK[2] - - CIWETLANDS [0] _CINORMALJO] . .
%m’g DD TS0 O0senT(a . S0 L7 CIHARDPANRR] © 5 CIFREEI.. .. .

[ SAND 6] © el 200 E1ARTIFICIALTO] I SANDSTONE 0] ':‘ é{pD&‘o DerTENSNE
300 BEDROCK [8] (Soore natural substrates; lgnore [J RIPIRAP.[0] - Ty LAMODERAT. Maximun
NUNBER OF BEST TYP ES D 4 or. MOI’O [2} gludge from po:nt«scurces) D LACUSTURINE [0]5 s NORMA 20
Comments [I3orless [0]° CISHALE [1] CINONE [1] 52

i 7 I COAL FINES [ 2] .
l N \ — .S

Indicate presence 010 3: {-Absent; 1-Very small amounts or if more common of marginat
2] INSTREAM COVER quallly; 2-Moderate amounts, but not of I:{ghesl quality or In smalt amounis of highaest AMOUNT
Chgek ONE {Or 2 & average)

uatity: 3-Highest quallty in moderale or greater amounts (e. gg , very large boulders in deep or fasi water, large
g I fa XTENS]VE ?75/» [111

fameter log that Is slable, wall d d rootwad in deep st walker, or deep, well-defined, functional pools.
OXBOWS, BACKWATERS 1],
AQUATEC MACROPHYTES [1],

i POOLS > 70em [2)
1. ROOTWADS 1]

—SH ['ll_ __1___ BOULDERS 4] 3/ LOGS OR WoQDy. DEBRIS m [ NEAR,‘ ks
ROOTMATS [ B cover £ R
Comments f’ f Maximum §if
2 | ; - B
31 CHANNEL MORPHOLQGY Check ONE in each category (Or 2 & average) -
SINUOS!TY DEVELOPMENT CHANNELIZATION STABILITY

B ) EI EXCELLENT I7] |:| NONE [6] .2 ; %ﬂréﬂ,[a]
ffDERATE-[S] ) -z VERED [4] ;. & " MODERATE [2]
W[Z] FAIR [3] EGOVERING 13 : Lowny -
CI'NONE 1] © “* [ POOR ] 2 [0 RECENT OR NO REGOVERY [1]
Comments - - «1;“ )
2 3 S o
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each calegory for EAGH BANK (Or 2 per bank & average)
River rigit tooking dovmsiream LR RIPARIAN W!DTH FLOOD PLAEN QUALlTY

Nala GONSERVATION TILLAGE [}
='g|:I 1 URBAN OR INDUSTRIAL [0]
LD m 1 0 MINING 7 GONSTRUCTION [0]

lfl EI FOREST; SWAMR [3] .

) B

EROSION

E,Q NgNE (LITTLE [3] -
DERATE [2]
e

O EAVY | SEVERE [11 RY.N W< 5"1 [1] [ LI FENGED PASTURE [{] 7 : Indicate predominant fand use(s) s
SRR 1 OPEN PASTURE, ROWCROP [o] . past 100m riparlan.  Riparian {
Comments Maxfm;%: :
51 POOL / GLIDE AND RIFFLE / RUN QUALITY S— :
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential ||
Check QNE (ONLYY) Check ONE (Or 2 & average) _ Chack ALL [I__p}ay/aﬁply . Primary Contact
Oz i O POOL WIDTH > RIFFLEWIDTH[2] [ TORRENTIAL [1] LYSLOW.HI, .2 || Secondary Contact
leDTH =RIFFLE W[DTH m O ['1] u| |NTERSTITIAL [-1] {clrele one and corsent on hack)

OOL WIDTH < RIFFLEWIBTH[0] FTFAST 1], j:é [l INTERMITTENT B2, S
£ MODERATE [1] : L1 EDDIES [1] - Pool! ="
[d<0.2m [0] Indfcate forreach - pools and nﬂ!es Current§

S Max!mu :
Comiments { { | ‘ m

.................................................................

0
.............................................................

Indicate for functional riffles; Best areas must be large enough to support a po ulatlon
of riffle-obligate species? Check ONE (Org& averagg) pp Rop LINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE ! RUN EMBEDDEDNESS
QZZ e [2]. mylﬁx:nnum 550em {21 %;vr/m.s (0.g., Cobhle, Boulder} {2] - CINONET2I -
1. MAXIIUM < 60cm [1] ['MOD. STABLE {e.g., Large Gravel) [1; mhew ML N —
L ODERATE [0]  Rifle/f

] UNSTABLE (e.g., Fihe Gravel, Sand) [0]

‘& f o
81 GRADIENT ( 5.4 ttmi) [ VERYLOW . LOW [24] %POOL:( ) %GLIDE ) Gradient([ )
DRAINAGE AREA [ MOLERATE [6-10] - ’ o vosmam ]/ €
{ (.| miy [ HIGH-VERYHIGH [10 6] %RUN: @ARIFFLE.C) 1 Nt
— P bl MM SSST————
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Al SAMPLED REACH Comment RE: Reach consisfency/ Is reach typical of steam?, Recreation/ Observad - Inferred, Other/ Sampling cbservalions, Concems, Accass directions, elc.
Check ALL that apply
| METHOD STAGE
| [J #0Ar Tel-sampla posa- 2
‘ WADE DHIgH--" ]
1 L LiNE aye- ]
i [ OTHER Z NORMAL[]
LOW
‘ DISTANCE  [py. :;- S
| S by &:: LARITY BJAESTHETICS D) MAINTENANCE ~ Circle somo & COMMENT EJ ISSUES
| F3 045 Kin p%foemele passe 2nd [ NUISANGE ALGAE . . .. PUBLIG/ PRIVATE / BOTH/ NA WWTP / GSO/ NFDES / INDUSTRY
A2 b 20 1 INVASIVE MAGROPH AGTIVE/ HISTORIC / BOTH / NA HARDENED { URBAN/ DIRTSGRIME -5 uani
| ; (3 EXGESS TURBIDITY: YOUNG-SUGCESSION-OLD CONTAMINATED / LANDFHLL
\ A-rg.om- [ pISCOLORATION: SPRAY { BNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT .
L renitcT8. O [ roamrscum MORIFIED / DIPPED OUT / NA LOGGING /IRRIGATION/COOLING 2% ' B .
metors LISECCHIDEPTHD) 1 g s+ . LEVEED / ONE SIDED BANK  EROSION/ SURFAGE _DankfullX depth °.
CANOPY  1u om |1 TRASHILITTER, RELOCATED [ CUTOFFS FALSE BANK / MANURE / LAGOON * WIB Tt -
O zee%-opEN, B 3 NUISANGE ODDR MOVING-BEDLOAD-STABLE WASH Hg0 f TILE / Ho0 TABLE  * bankull nitax, dopth
E,g;‘zfam; .3 om L1 SLUDGE DEPOSITS ARMOURED / SLUMPS ACID I MINE J QUARRY JFLOW  Rinadprane x? whdth
£ 30%-268% - 1 C80s/SS0sfOUTFALLS IBLANDS / SCOURED NATURAL / WETLAND / STAGNANT _eritrench, ratio -
. IMPOUNDED / DESICCATED PARK! GOLF { LAWNJHOME [, Troo:
-<30% AREA DEPTH ogacy Tree:
S:?ﬁ;g’ésm ¢ RECRE’?,ggg F1>100/20] >3 FLOOD CONTROE / DRAINAGE ATMOSPHERE / DATA PAUCGITY
Stream Drawing:
. = -1¢____,;‘J\
L AN o T
i ; S P ) : T
n = Footba "

-




and Use Assessment Fleld Sheet

Qualitative Habitat Evaluation Index o 0y o 0.

Stream & Location: /’ e Jlers Ko Q}—‘fjr T RAT: _,_Datefd { 1 L ff

A Scorers Full Nams & Affillation; Helorra H A z’/ { Asse
RIVer COte!__\y yons o STORET ooy . 8. ok
Check ONLY Two subsirale TYPE BOXES;
11 SUBSTRATE esl?rgaie % or r‘x)ct)esgvgr? l?pe present Gheck ONE (Or 2 & average)
BEST TYPES poo mrrie  OTHER TYPES pooy miere  ORIGIN QUALITY

CICT BLDR/SLABS {10 [I[IHARDPAN[4] " CILIMESTONE[H] . RHEAVY 1-2]
101 BOULDER[S] . {] [ DETRITUS [3] —_ ILLS [1] - . guy DYMODERATE ] Substrate
| BBLE[8] | . : 20 CIOOMUCK[2) - [JWETLANDS [0] L] NORMAL [0] N AR
DOVGRAVEL D). . S “Z0 CICISLTL : E CIHARDPANTO} . . CIFREE S

O sanDfe] =~ 7S JF5 O L1 ARTIFIGIAL [0] [ SANDSTONE [0] | épD&‘o SVETZ Ry
(1] BEDROCK [5! {Scoie natural substrates; ignore O RIPRAP 0] 005 1 Maximum

NUMBER OF BEST TYPES: %}m’r inoro 2] SIge fom poli-s0urcos) L LAGUSTURINE mﬁ %m lst‘.oian_n

3 or less 10] CISHALE L]
coT':"“"f"sn '/ '3 ; I ) [ GOAL FINES {-2] -
SVt = Meay g tifﬂi"vl’}’@ﬂn Con strvilion i

2] INSTREAM COVER \ndicate presence 0 fo 3; 0-Absent; 1-Very small amounis or if more cortmon of marglnal . AMOQUNT
Check ONE (Or2 & averags)

quality; 2-Moderale amounts, but not of highesl qualily or in smalt amounts of highest
guallly, 3-Highest quality in moderate or greater amounls (e ( gf] , very large houlders In desp or fast waler, large
lameter log that Is stable, well roolwad Int deep f fast waler, or deep. wedl- deﬂned functional poois

POOLS > T0cm [21

____ ROOTWADS 111 ‘MACROPHYTE [.1]=

T ROOTMATS ]

BOULDERS 1] | LOGSUR WOODY DEBRIS [1] r_'] NEARLY ABSEN

Cover |

Comments f f 7 Maxfmt.rzfg :
3] CHANNEL MORPHOLOGY Check ONE in each category {Or 2 & average) ....
SENUOSITY DEVELOPMENT CHANNELIZATION STABILITY

R e]: FE R EXCELLENT[?; ] NONE [8] - 0 )JGH i3
£ MODERATE (31 [ gooD I6], - m}ﬁ’ OVERED [4 E Eygnenms [2]

Lowjz) i FAIR[F - RECOVERING [3] - 1 low )
O NONET1} 1 POOR [11’ Ton [0 RECENT DR NG RECOVERY ] ) Mc""j"’"e'
Camments ~ - o aximuni |

2z E = |

4] BANK EROSION AND RIPARIAN ZONE Check ONE In each categary for EACH BANK (Or 2 per bank & averags)

River it osking doursioonm ., RIPARIAN WIDTH FLOOD PLAIN QUALITY

EROSION u El WIDE > 50m [4] S=la FOREST, SWAMP 3] 0 i 5 & conservation TILLAGE [1]

l{j E’ ONE / I.J}'TLE [3} 110 MODERATE 40~ 5Dm [3] RUB OR OLD FIELD 1]
,Ef‘ OW 5 E%’aﬁ

om0 E ] URBAN OR INDUSTRIAL 0]
LD [11 [J 00 minING F CONSTRUCTION Jo]

GDERATE [21 .13 5-40m [2] - RESIDENTIAL, PARK, NE
v EAWJSEVERE [1] MRY NARR Sm [1] g FENCED_PASTURE 1 - 73 Indicate predominant fand USe(s) g
I NONE [0 /]L ' [ L1 OPEN PASTLRE, ROWCROP [01 " past 100m rparian: Riparfan {
Comments 5 \ Max;mu%
5] POOL / GLIDE AND RIFFLE / RUN QUALITY ' M - -
MAXIMUM DEPTH - CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check QNE (ON_LYF) 1 Check ONE (Or 2 & average) Check ALL thap.apply ] Primary Contact

SLOW 1]
- [ INTERSTITIAL [4] |
IT:TEN

Secondary Contact
{circla one and commant on back}

> [6] [1POCLWIDTH > RIEFLEWIDTH [2] [1-TORRENTIAL [-13
7 0.7 1 %;ﬁwmm = RIFFLEWIDTH[1] I WERY.

£-<0,7m [2] POGLWIDTH < RIFFLE WIDTH [] ASTM] 2
0.2-04m[1] ['] MODERATE 11 CLEDDIES (1]
E1<0.2m [0} o) Indicate for roach - pools and riffles.

Comments 1 r;L

.............................................................................

Indicate for functional riffles; Best areas must be large enough fo support a population
of riffle-obligate species: Check ONE {Or 2 & average).

oulder} 12] - 1 HONE 2

[IBESTAREAS » 10cm [2] AXIMUM > 60cm [2] [] ABLE(eg ¢ ‘
fge Gravel) [1] (1 Low 1]

1gem {1]  SMAXIMUM < §0cm [1] TABLE {

S < Bom - -
- [metric=0] \

Cs;hments [ i ©

..................................

NO RIFFLE [metric=0}
g?FFLE DEPTH B/Z:EUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE /RUN EMBEDDEDNESS
0 o
e !

O UNSTA LE (0.9, Fino Gravel, Sand) [0] ODERATE [0]
{1 EXTENSIVE [- 11 Ma

................

Ximum g
8

6] GRADIENT (72" { i) [J VERY LOW - LOW [24] | %POOL:C) %GUDE:g

PRAINAGE AREA IODERATE [6-10] - ®
( 6.1 e [ HIGH-VERY HIGH [10-6] %RUN: D%REFFLE:
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Comment RE: Reach consisiency/ Is reach typlcal of steam?, Recreaffon/ Observed - inferred, Other/ Sampling cbservalions, Concems, Accass directions, elc.

A] SAMPLED REACH
Check ALE thal apply ‘ :
] 3 "y .
METHOD  STAGE (o epStvigedilen QLA Y A a2
WADE [ HigH— ] 4
OLune  CMF © 0
[ OTHER o Egah‘lf“-g
DISTANCE [ pry. - [
g Pt BJAESTHETICS DY MAINTENANCE  Gircte soma & COMMENT E] ISSUES F] MEASUREMENTS
; k [ NUISANGE ALGAE PUBLIC { PRIVATE { BOTH J NA WWTP / CSO / NFDES [ INDUSTRY =x widih

[J 0.15 km

AGTIVET HISTORIC I BOTH/ NA
YOUNG-SUGGESSION-OLD

[ INVASIVE MACROPHYTES
L] EXCESS TURBIDITY:

E/LARITY

18t Asample pass-- 2pd
< 20" 0
¥ 26500

HARDENED/URBAN/ BIRT&GRIME |

CONTAMINATED !/ LANDFILL

A0-70 ot [ DiSCOLORAT SPRAY [ SNAG I REMOVED BMPs.CONSTRUCTION-SEDIMENT
B O MODIFIED | DIPPED QBT / NA LOGGING | RRIGATION / COOLING " .
ToTeFS EISECCHI oepTHLY : LEVEED f ONE SIDED SANK / EROSION | SURFAGE BankAI Y depth
em [ TRASH/LITTER RELOGATED { CUTORES FALSE BANK / MANURE / LAGOON WD ratls. . - -
[ NUISANGE ODOR MOVING-BEDLOAD-STABLE WASH K0T TILE /0 TABLE
f IS cm L SLUDGE DEPOSITS ARMOURED / SLUMPS ACIDJ/MINE [ QUARRYJ FLOW  Roodifone x? viidih-
‘woh SRR [ 6S0s/S30s/OUTHALLS ISLANDS / SCOURED NATURAL [ WETLAND | STAGNANT  anfronch; ratlo
IMPOUNDED / DESICCATED PARK/ GOLF / LAWN F HOME Tree:
[ 10%-<30% C] RECREATION _ s oeiH egacy Tree:
F] <10%. CLOSED POOL: [1-100R2[]531 FLODD CONTROL { DRAINAGE ATMOSPHERE / DATA PAUCITY
Stream Drawing:
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River Stability Field Guide Forms & Worksheets
v" This file contains all the worksheets from the River Stability Field Guide (2" Edition, 2014).

Some of the worksheets contain checkbox functions; depending on which version of excel you have,
the macros need to be enabled and the security settings need to be set to medium.

Most worksheets are "protected" so you don't accidently delete formulas and text. There is no
protection password on the worksheets; you can "unprotect" the sheet within "Permissions" under the
"File" tab.

Most worksheets contain fields to insert the Stream Name , Location, Observers, Stream Type, Valley
Type, and Date. Enter these fields below to have them automatically inserted in all the worksheets:

Stream: Fetters Run Stream Type:

Location: Lancaster, Fairfield County, Ohio Valley Type*:

Observers: H. Hayter, B. Petru, P. Renner Date: 8/1/2019

*For Valley Type, enter the identifier




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

2 3

4

Horizontal distance (ft)

Station: Section 2, Right Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 4.96 Height 2.63 (AY/(B)=|] 1.89 7.5
Height (1) = (A) (ft) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.33 Bank 4,96 (D)/(A)=] 0.27 6.5
(ft) = (D)| Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)x(E) =| 5.3629 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 120 10.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 0% 10.0
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 [ 46-50 Total Score 63.0
Bank Sketch /7
12 TEE e . | e Hask
11 :| | Depth
10 E@ } (D)
g 9 —1—- ”__{% Ean:(
~ s 3 g3 ; ngle
g - 3% Y]
3 e | ek - Bl 1]
g 4 S i S IR ns
£ a
o 5] = o | e [
> Start
21 === = of
1 4 -+ L 4 Bank
0
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S

Station:

Section 2, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 3, Left Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 6.00 Height 2.58 (AY/(B)=|] 2.33 8.5
Height (f) = (A) (f) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.00 Bank 6.00 (D)/(A)=] 0.17 7.5
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 10.00 (F)x(E) =] 1.66667 10.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 111 8.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 20% 7.0
as%h = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobhle (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low ] Moderate ] High [ Very High | Extreme Adjective Rating ! Extreme
| > and
5-95 | 10-19.56 | 20-29.5 | 30-39.56 | 40-45 | 46-50 Total Score 61.5
y  Root
Depth
§€ } (D)
M
g5 Anglo
\ E: A
rals Y =
35— t0o
—~— B2 =
Start
of
Bank
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Station:

Section 3, Left Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 5, Left Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 4.66 Height 1.90 (AY/(B)=]| 2.45 8.5
| Height (1) = (A) (fty = (B) (C)]
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.10 Bank 4.66 (D)/(A)=] 0.24 7.0
(ft) = (D)| Height (1) = (A) (E)
Weighted Root Density ( G )
Root
Density 30.00 (F)x(E) =] 7.08155 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 45 3.0
as Degrees = (H)I
Surface Protection (1)
Surface
Protection 80% 2.0
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) ~= :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 0
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | High
I > and :
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score

Study Bank

Height (A)

Surface
Protection (I)"
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Station:

Section 5, Left Bank
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 6, Left Bank Observers. H. Hayter, B. Petru, P. Renner
Date: Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 4.66 Height 1.90 (A)Y/(B)=|] 2.45 8.5
Height (f) = (A) (ft) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.10 Bank 4.66 (D) (A)=| 0.24 7.0
(ft) = (D)] Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 30.00 (F)x(E) =| 7.08155 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 45 3.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 80% 2.0
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) s > Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 0
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Lowl Low | Moderate | High _| Very High l Extreme Adjective Rating High
[ > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 39.5
E a ‘; (D)
o
T .= ngle
g% N
N =
- 88
5= £t 5
JI o
z Start
of
Bank
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Section 6, Left Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 6, Right Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 5.50 Height 3.40 (AY/(B)=] 1.62 6.0
| Height ) = (A) (f) = (B) (©)]
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.10 Bank 5.50 (D)/(A)=] 0.20 7.0
(ft)y = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 25.00 (F)X(E) = 5 9.5
as % = (F) (G)I
Bank Angle (H )
Bank
Angle 45 3.0
as Degrees = (H)|
Surface Protection (1)
Surface
Protection 75% 2.5
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) - > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 5
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low | Moderate | High | Very High | Extreme Adjective Rating | Very High
| > and |
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 43.0
k7
—————— 29 Root
Depth

Study Bank
Height (A)

nkfull
Height (B)

a

Surface
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Section 6, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Study Bank
Height (A)

Station: Section 7, Right Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 6.25 Height 2.83 (AY/(B)=| 2.21 8.5
Height () = (A) (ft) = (B) (€)
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.30 Bank 6.25 (D) (A)=] 0.21 7.0
(ft) = (D)| Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (FYx(E) =| 4.16 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 148 10.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 10% 10.0
as% = (1
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Lowl Low | Moderate | High l Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 65.0

Surface
Protection (l)
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Section 7, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 8, Left Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 6.30 Height 4.00 (AY/(B)=|] 1.58 6.0
Height i) = (A) (ft) = (B) (C)]
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.50 Bank 6.30 (D)/(A)=] 0.08 8.5
(ft) = (D)[ Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 10.00 (F)x(E) =| 0.79365 10.0
as % = (F) (G)
Bank Angle (H )
Bank
Angle 55 4.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 60% 3.5
as% = (1)

Bank Material Adjustment: ]

Bedrock (Overall Very Low BEHI) :> Bank Material

Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)

Gravel or Composite Matrix (Add 5-10 points depending on percentage

Stratification Adjustment

of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 5
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage

and

VeryLow| Low fModerate | High | Very High | Extreme > Adjective Rating | Extreme
Total Score 47.0

5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50

Study Bank
Height (A)
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 8, Right Bank Observers: H, Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C )  (Fig. 3-7)
Study Bankfull
Bank 8.42 Height 3.75 (AY/(B)=] 2.25 8.5
| Height i = (A) (M = (B) (©)
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.00 Bank 8.42 (D)Y/(A)Y=] 0.12 8.5
(ft) = (D) Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)x(E) =| 2.3753 9.5
as % = (F) {G)
Bank Angle (H )
Bank
Angle 45 3.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 50% 4.5
as% = |
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage

VeryLow] Low ]Maderate I High [VeryHigh| Extreme > Adjective Rating | Extreme

| and

5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 54.5
Al
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Section 8, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Section 9, Left Bank

Observers: H. Hayter, B. Petru, P. Renner

8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C )  (Fig. 3-7)
Study Bankfull
Bank 6.00 Height 1.50 (A)/(B)=| 4.00 10.0
| Height (i) = (A) (f) = (B) (C)
oot Depth to Study Bank Height ( E )
Root Study
Depth 1.40 Bank 6.00 (D)/(A)Y=] 0.23 7.0
(ft) = (D)] Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)X(E) = 3.5 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 70 5.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 30% 6.0
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 0
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score

47.5
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Observers: H. Hayter, B. Petru, P. Renner

Station: Section 10, Left Bank
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C )  (Fig. 3-7)
Study Bankfull
Bank 8.42 Height 2.33 (A)Y/(B)=] 3.61 10.0
| Height (1) = (A) (f) = (B) (©)]
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.50 Bank 8.42 (D) (A)=| 0.06 9.0
(f) = (D)| Height () = (A) (E)
Weighted Root Density (G )
Root
Density 30.00 (F)x(E) =| 1.78147 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 35 3.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 70% 3.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 8
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and |
5-95 | 10-19.5 | 20-205 | 30-39.5 | 40-45 | 46-50 Total Score 52.5
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 10, Right Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 9.17 Height 3.00 (A)/(B)=] 3.06 9.5
Height (i) = (A) () = (B) (C)]
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.66 Bank 9.17 (DY/(A)=| 0.07 8.5
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 30.00 (F)X(E) =| 2.15921 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 30 2.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 85% 1.5
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) - > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 8
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 49.5
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Section 10, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station;: Section 12, Right Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 6.60 Height 2.80 (A)/(B)=| 2.36 8.5
| Height (f) = (A) (ft) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 2.30 Bank 6.60 (D)/(A)=] 0.35 5.0
(ft) = (D)| Height (i = (A) (E)
Weighted Root Density ( G )
Root
Density 25.00 (F)x(E) =| 8.71212 8.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 57 3.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 20% 7.0
as% = (1)

Bank Material Adjustment: |

Bedrock (Overall Very Low BEHI) - > Bank Material
Boulders (Overall Low BEHI) Adjustment 10

Cobble (Subtract 10 points if uniform medium to large cobble)

Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment

of bank material that is composed of sand) Add 5-10 points, depending on

Sand (Add 10 points) position of unstable layers in 8
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage

and

VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
> >
Total Score 50.5

5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)
Location: Lancaster, Fairfield County, Ohio

Stream: Fetters Run

Station: Section 13, Left Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 8.67 Height 2.67 (A)Y/(B)=| 3.25 10.0
| Height (f) = (A) (ft) = (B) (©)
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.42 Bank 8.67 (D)/(A)=| 0.05 9.0
(ft) = (D)| Height (i) = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)x(E) =] 0.72664 10.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 50 3.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 15% 7.5
as% = (1)

Bank Material Adjustment: |
Bank Material

Bedrock (Overall Very Low BEHI) ~s >
Boulders (Overall Low BEHI) Adjustment 10

Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10

Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage

VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating { Extreme
| > and
5-95 | 10-19.5| 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 60.0
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location; Lancaster, Fairfield County, Ohio

Observers: H. Hayter, B. Petru, P. Renner

Station: Section 13, Right Bank
Date; 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 6.60 Height 2.80 (AY/(B)=] 2.36 8.5
| Height () = (A) (ft) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 2.30 Bank 6.60 (D)/(A)=] 0.35 5.0
(ft) = (D)[ Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 25.00 (F)X(E) =] 8.71212 8.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 57 3.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 20% 7.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 8
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating { Extreme
| o > and
5-95 | 10-19.5 | 20-295 | 30-39.5 | 40-45 | 46-50 Total Score 50.5
E z (D)
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Observers: H. Hayter, B. Petru, P. Renner

Station: Section 14, Left Bank
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 8.67 Height 2.67 (A)Y/(B)= 3.25 10.0
| Height () = (A) (ft) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.42 Bank 8.67 (D)/(A)=] 0.05 9.0
(ft) = (D)| Height () = (A) (E)
Weighted Root Density (G )
Root
Density 15.00 (F)x(E) =] 0.72664 10.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 50 3.5
as Degrees = (H)]
Surface Protection (1)
Surface
Protection 15% 7.5
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low [ Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score
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Section 14, Left Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio

Station: Section 15, Left Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 5.25 Height 1.91 (A)Y/(B)= 2.75 8.5
| Height (ft) = (A) () = (B) (.9.
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.40 Bank 5.25 (D)/(A)Y=] 0.27 6.5
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)x(E) =] 5.33333 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 35 3.0
as Degrees = (H)]
Surface Protection (1)
Surface
Protection 45% 4.5
as% = |
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) = > Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 8
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme > Adjective Rating | Extreme
and
5-95 | 10-19.5 | 20-29.5 | 30-396 | 40-45 | 46-50 Total Score 49.5
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 15, Right Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C )  (Fig. 3-7)
Study Bankfull
Bank 7.08 Height 2.33 (A)Y/(B)=| 3.04 9.0
| Height () = (A) (f) = (B) ()]
Root Depth to Study Bank Height ( E )
Root Study
Depth 3.00 Bank 7.08 (D)/(A)=] 0.42 4.5
(ft) = (D)] Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 10.00 (F)x(E) =| 4,23729 9.0
as% = (F) (G)
Bank Angle (H)
Bank
Angle 35 3.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 5% 10.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) = :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > > and
5-9.5 | 10-19.5 | 20-295 | 30-39.5 | 40-45 | 46-50 Total Score 55.5
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Section 15, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 16, Left Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 9.83 Height 242 (AY/(B)=| 4.06 10.0
Height (i) = (A) (ft) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.00 Bank 9.83 (D)/(A)Y=] 0.10 8.5
(ft) = (D)] Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 10.00 (F)x(E) =] 1.01729 10.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 95 8.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 5% 10.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) = > Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
J > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score
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Section 16, Left Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 18, Left Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/12019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 6.58 Height 1.67 (A)/(B)=] 3.94 10.0
Height () = (A) (f) = (B) (C)]
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.80 Bank 6.58 (D)/(A)=] 0.12 8.5
(ft) = (D)| Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)X(E) =| 1.82371 10.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 75 5.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 10% 9.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) —:> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subfract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 [ 46-50 Total Score
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Observers: H. Hayter, B. Petru, P. Renner

Station: Section 19, Right Bank
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 8.75 Height 3.09 (A)/(B)=| 2.83 9.0
Height (f) = (A) (ft) = (B) (©)]
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.60 Bank 8.75 (D)/(A)=] 0.07 8.5
(ft) = (D)] Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)x(E) =] 1.37143 10.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 30 2.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 15% 8.0
as% = (1)
Bank Material Adjustment: [
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) > > Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme > Adjective Rating | Extreme
and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 58.0
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Observers: H. Hayter, B. Petru, P. Renner

Station: Section 20, Left Bank
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 7.75 Height 2.67 (AY/(B)Y=] 2.90 9.0
Height (i) = (A) (ft) = (B) (C)
oot Depth to Study Bank Height ( E )
Root Study
Depth 2.16 Bank 7.75 (D)/(A)=] 0.28 6.0
(ft) = (D)] Height () = (A) (E)
Weighted Root Density (G )
Root
Density 20.00 (F)X(E) =| 5.67419 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 112 9.0
as Degrees = (H)
Surface Protection (1)
Surface |
Protection 25% 6.5
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-9.5 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 59.5
Uil

Study Bank
Height (A)

Surface
Protection (I)°<
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 21, Right Bank Observers: H. Hayter, B. Petru, P. Renner
Date: 8/1/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 9.60 Height 2.75 (A)/(B)= 3.49 10.0
Height () = (A) (f) = (B) ()
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.50 Bank 9.60 (D)/(A)=] 0.16 7.5
(ft) = (D)| Height (tt) = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)X(E) =| 2.34375 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 40 5.0
as Degrees = (H)]
Surface Protection (1)
Surface
Protection 5% 10.0
as% = (1))

Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) ~= > Bank Material
Boulders (Overall Low BEHI) Adjustment 10

Cobble (Subtract 10 points if uniform medium to large cobble)

Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment

of bank material that is composed of sand) Add 5-10 points, depending on

Sand (Add 10 points) position of unstable layers in 5
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage

and

VeryLow| Low | Moderate | High | Very High | Extreme > Adjective Rating | Extreme

5-95 | 10-19.5| 20-29.5 | 30-39.5 | 40-45 | 46-50

Total Score 57.0
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River Stability Field Guide Forms & Worksheets
v" This file contains all the worksheets from the River Stability Field Guide (2" Edition, 2014).

Some of the worksheets contain checkbox functions; depending on which version of excel you have,
the macros need to be enabled and the security settings need to be set to medium .

Most worksheets are "protected" so you don't accidently delete formulas and text. There is no
protection password on the worksheets; you can "unprotect” the sheet within "Permissions" under the
"File" tab.

Most worksheets contain fields to insert the Stream Name , Location, Observers, Stream Type, Valley
Type, and Date. Enter these fields below to have them automatically inserted in all the worksheets:

Stream: Fetters Run Stream Type:

Location: Lancaster, Fairfield County, Ohio Valley Type*:

Observers: B. Petru, P. Renner Date: 8/2/2019

*For Valley Type, enter the identifier




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 23, Right Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 11.00 Height 3.00 (A)Y/(B)= 3.67 10.0
Height () = (A) (ft) = (B) (C_)
Root Depth to Study Bank Height ( E )
Root Study
Depth 3.50 Bank 11.00 (D)/(A)=| 0.32 5.5
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 25.00 (F)X(E) =| 7.95455 8.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 150 10.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 20% 7.0
as% = 1)
Bank Material Adjustment: ]
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-9.5 | 10-19.56 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 61.0
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Section 23, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 24, Left Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 9.30 Height 3.70 (A)/(B)=| 2.51 8.5
| Height () = (A) (ft) = (B) (C)]
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.20 Bank 9.30 (DY (AY=] 0.13 8.0
(f) = (D)| Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)x(E) =] 2.58065 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 70 4.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 30% 6.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 8
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Lowl Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > > and [
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 54.5
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Station:

Section 24, Left Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 25, Right Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 12.90 Height 3.60 (A)/(B)=| 3.58 10.0
Height (i) = (A (ft) = (B) ()
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.30 Bank 12.90 (D)/(A)=] 0.10 8.5
(ft) = (D)] Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)x(E) =] 1.61163 10.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 65 4.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 20% 7.0
as% = (1
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) - :> Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 8
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
[ > and  [SEEEEE
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 58.0
£z ©
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5 Angl
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Station:

Section 25, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station. Section 26, Left Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 8.90 Height 3.10 (A)/(B)=| 2.87 9.0
| Height () = (A) (f) = (B) (€
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.30 Bank 8.90 (D)/(A)=] 0.15 8.5
(ft) = (D)| Height (t) = (A) (E)
Weighted Root Density ( G )
Root
Density 10.00 (F)X(E) =] 1.46067 10.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 70 4.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 15% 7.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) ~= > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 9
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low | Moderate | High | Very High | Extreme Adjective Rating { Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score

Bankfull
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Study Bank
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Section 26, Left Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 27, Right Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 4.00 Height 2.50 (AY/(B)=] 1.60 6.5
Height () = (A) (ft) = (B) (©)
Root Depth to Study Bank Height ( E )
Root Study
Depth 2.60 Bank 4.00 (D)/(A)=] 0.65 3.0
(ft) = (D)| Height () = (A) (E)
Weighted Root Density (G )
Root
Density 25.00 (F)X(E) =] 16.25 8.0
as % = (F) (G)|
Bank Angle (H)
Bank
Angle 55 3.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 30% 6.0
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) > :> Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 6
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate |  High | Very High | Extreme > Adjective Rating { Very High|
and
5-9.5 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 43.0
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Section 27, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio

Station: Section 28, Left Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C )  (Fig. 3-7)
Study Bankfull
Bank 10.50 Height 3.60 (AY/(B)=| 2.92 9.0
Height (1 = (A (i = (B) ©)
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.80 Bank 10.50 (D)/(A)=] 0.08 8.5
(ft) = (D)] Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)X(E) =] 1.14286 10.0
as % = (F) (G)
Bank Angle {H)
Bank
Angle 50 3.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 25% 6.5
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) - > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-9.5 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score

Study Bank
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Surface
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Section 28, Left Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 29, Right Bank Observers: B. Petru, P. Renner
Date: 8/212019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 14.00 Height 3.40 (A)Y/(B)Y=] 412 10.0
Height () = (A) (f) = (B) (C)]
Root Depth to Study Bank Height ( E )
Root Study
Depth 2.00 Bank 14.00 (D)/(A)=] 0.14 8.0
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)x(E) =| 2.85714 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 85 7.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 25% 6.5
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High [ Very High | Extreme > Adjective Rating { Extreme
and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 61.0
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Section 29, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 30, Left Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 5.80 Height 3.50 (A)Y/(B)=] 1.66 6.5
Height () = (A) (f) = (B) (C)
oot Depth to Study Bank Height ( E )
Root Study
Depth 1.80 Bank 5.80 (D)/(A)=] 0.31 5.5
(f) = (D)| Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 25.00 (F)X(E) =| 7.75862 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 70 4.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 60% 3.5
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) = > Adjustment 8
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 8
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Very High
| > and  [BESSS
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score

Study Bank
Height (A)
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Section 30, Left Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 30, Right Bank Observers. B. Petru, P. Renner
Date: 8/2/12019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C )  (Fig. 3-7)
Study Bankfull
Bank 14.00 Height 3.40 (AY/(B)=| 4.12 10.0
Height (f = (A) (ft) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 2.00 Bank 14.00 (D)/(A)Y=] 0.14 8.0
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)X(E) =| 2.85714 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 85 7.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 25% 6.5
as% = (1)

Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) ~s > Bank Material

Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)

Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment

of bank material that is composed of sand) Add 5-10 points, depending on

Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage

and

VeryLow| Low | Moderate | High | Very High | Extreme > Adjective Rating | Extreme
Total Score 61.0

5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50
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‘Section 30, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Observers: B. Petru, P. Renner

Station: Section 31, Left Bank
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 5.80 Height 3.50 (A)Y/(B)=| 1.66 6.5
Height ) = (A) (ft) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.80 Bank 5.80 (D)/(A)=] 0.31 5.5
(ft) = (D)| Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 25.00 (F)X(E) =] 7.75862 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 70 4.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 60% 3.5
as%h = (! )h
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) 2 —:> Adjustment 8
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 8
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High [ Very High | Extreme Adjective Rating | Very High
| > and [
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 45.0

Study Bank
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Section 31, Left Bank

£




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores,

Bank Erosion Hazard Index (BEHI)

Study Bank
Height (A)

>

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 32, Left Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 8.60 Height 3.10 (AY/(B)=] 2.77 9.0
Height (it = (A) (ft) = (B) (©)
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.60 Bank 8.60 (D)/(A)=| 0.07 8.5
(ft) = (D)| Height ¢t) = (A) (E)
Weighted Root Density (G )
Root
Density 10.00 (F)X(E) =| 0.69767 10.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 50 35
as Degrees = (H)
Surface Protection (1)
Surface
Protection 40% 5.0
as% = (1
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) = :> Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low [ Moderate | High [ Very High | Extreme Adjective Rating | Extreme
| > and
5-9.5 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 56.0
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Section 32, Left Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores,

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station:  Section 32, Right Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height ( C ) (Fig. 3-7)
Study Bankfull
Bank 4.00 Height 3.00 (AY/(B)=] 1.33 5.0
| Height (1) = (A) (ft) = (B) (_Sl
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.70 Bank 4.00 (D)/(A)=| 0.18 7.5
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)xX(E) =] 2.625 9.5
as % = (F) ©)|
Bank Angle (H)
Bank
Angle 90 8.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 25% 6.5
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Qverall Low BEHI) = > Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low | | Moderate | High [ Very High | Extreme Adjective Rating | Extreme
[ > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score

56.5
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Section 32, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Observers: B. Petru, P. Renner

Station: Section 33, Left Bank
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 4.50 Height 2.90 (AY/(B)=] 1.b5 6.0
Height (1 - (A) (f) = (B) (C)
Root Depth to Study Bank Height ( E)
Root Study
Depth 2.00 Bank 4.50 (D)/(A)=| 0.44 4.5
(ft) = (D)] Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 5.00 (F)X(E) =| 2.22222 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 90 8.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 5% 10.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 5
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating { Extreme
| > and
5-95 | 10-19.5| 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score

Study Bank
Height (A)

-,

T

=
=

Surface
Protection (I)>Z
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 34, Left Bank Observers: B. Petru, P. Renner
Date: 8/2/12019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 4.50 Height 2.90 (AY/(B)=] 1.55 6.0
Height () = (A) (ft) = (B) (€)
Root Depth to Study Bank Height ( E )
Root Study
Depth 2.00 Bank 4.50 (D)/(A)=] 0.44 4.5
(ft) = (D)] Height ¢t = (A) (E)
Weighted Root Density ( G )
Root
Density 5.00 (F)x(E) =| 2.22222 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 90 8.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 5% 10.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) P> > Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 5
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.56 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 53.0
-’é < (D)
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 34, Right Bank Observers: B. Petru, P. Renner
Date; 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 3.50 Height 2.30 (AY/(B)=| 1.52 6.0
Height () = (A) (f) = (€)
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.90 Bank 3.50 (D)Y/(A)=] 0.26 6.5
(f) = (D)| Height (1) = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)X(E) =| 3.85714 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 60 4.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 20% 7.0
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) = :> Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 5
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low | Moderate |  High | Very High | Extreme Adjective Rating | Extreme
| > and
5-9.5 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 36, Right Bank Observers: B. Petru, P. Renner
Date: 81212019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 4.00 Height 3.20 (AY/(B)=] 1.25 4.5
Height () = (A) (f) = (B) ()
oot Depth to Study Bank Height (E)
Root Study
Depth 0.80 Bank 4.00 (D)/(A)=] 0.20 7.0
(ft) = (D)] Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)X(E) = 3 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 75 5.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 10% 9.0
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) ~= :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Lowl Low | Moderate [ High | Very High I Extreme Adjective Rating | Extreme
| > and
5-9.5 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score

55.0
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 38, Left Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 4.20 Height 3.20 (A)Y/(BYs] 1.31 5.0
| Height () = (A) (ft) = (B) (©)|
Root Depth to Study Bank Height ( E )
Root Study
Depth 2.40 Bank 4.20 (D)/(A)=] 0.57 3.5
(ft) = (D)] Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 25.00 (F)X(E) =| 14.2857 8.0
as% = (F) (G)
Bank Angle (H)
Bank
Angle 110 8.5
as Degrees = (H)|
Surface Protection (1)
Surface
Protection 2% 10.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) <5 > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 8
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Low| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-195 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 39, Left Bank Observers: B, Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 9.80 Height 4.00 (A)/(B)=| 2.45 8.5
| Height () = (A) (ft) = (B) ()
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.20 Bank 9.80 (D)/(A)= 0.12 8.0
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 5.00 (F)X(E) =] 0.61224 10.0
as % = (F) (G)]
Bank Angle (H)
Bank
Angle 90 8.0
as Degrees = (H)]
Surface Protection (1)
Surface
Protection 10% 8.5
as% = (1)
Bank Material Adjustment:
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.56 | 40-45 | 46-50 Total Score 63.0
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Observers: B. Petru, P. Renner

Station: Section 40, Right Bank
Date: 8/212019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 7.50 Height 3.50 (AY/(B)=| 214 8.0
Height ) = (A) (ft) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.80 Bank 7.50 (D)/(A)=] 0.24 6.5
(ft) = (D)] Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)X(E)=| 4.8 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 80 6.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 60% 3.5
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.56 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 53.0
N m
----- J’ B8 Root
Depth
= z (D)
@ E Bank
>
] %’ \ Angle
- 72 \, (H)
= Bankfull s
g8
to
=
2R
I
Start
of
Bank

Copyright © 2014 Wildland Hydrology

River Stabifity Field Guide page 3-54



Section 40, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 42, Right Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
: BEHI Score
Study Bank Height to Bankfull Height (C )  (Fig. 3-7)
Study Bankfull
Bank 7.00 Height 3.50 (A)Y/(B)Y=| 2.00 8.0
Height () = (A) () = (B) (©)
Root Depth to Study Bank Height ( E)
Root Study
Depth 1.20 Bank 7.00 (D)/(A)=]| 017 7.5
(ft) = (D){ Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)x(E) =| 3.42857 9.5
as % = (F) (G)]
Bank Angle (H)
Bank
Angle 70 4.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 50% 4.5
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Lowl Low | Moderate | High I Very High | Extreme Adjective Rating | Extreme
| > and
5-9.5 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 54.0
RN /
B e 1:‘ 5 Root
. "
g;: } Bank
. N
= __Bankfun ______________ L T
z%lh i
£D 9o
— P o
i Start
- of
Bank

Copyright © 2014 Wildland Hydrology

River Stability Field Guide page 3-54




Section 42, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 43, Left Bank Observers: B. Petru, P. Renner
Date: 81212019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 3.80 Height 2.60 (A)/(B)=| 1.46 5.5
Height (i) = (A) (fy = (B) ()
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.80 Bank 3.80 (D)/(A)=] 0.21 7.0
(ft) = (D)| Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)x(E) =| 3.15789 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 90 8.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 10% 9.0
as% = ()]
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Lowl Low _[ Moderate | High l Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 58.5
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station:  Section 43, Right Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 7.00 Height 3.50 (AY/(B)=| 2.00 8.0
Height () = (A) (f) = (B) (C)
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.20 Bank 7.00 (D)/(A)=] 017 7.5
(ft) = (D)] Height (tt) = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)X(E) =| 3.42857 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 70 4.5
as Degrees = (H)
Surface Protection (1)
Surface
Protection 50% 4.5
as% = (1 )h

Bank Material Adjustment: |

Bedrock (Overall Very Low BEHI) = > Bank Material
Boulders (Overall Low BEHI) Adjustment 10

Cobble (Subtract 10 points if uniform medium to large cobble)

Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment

of bank material that is composed of sand) Add 5-10 points, depending on

Sand (Add 10 paints) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage

and
Total Score

l

VeryLow| Low | Moderate | High | Very High | Extreme > Adjective Rating | Extreme

5-9.5 [ 10-19.56| 20-29.5 [ 30-39.5 | 40-45 | 46-50
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Protection (I)"Z

Copyright © 2014 Wildland Hydrology River Stability Field Guide page 3-54



Section 43, Right Bank

NYET
T

Ji

'




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 44, Left Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 3.80 Height 2.60 (A)/(B)=] 1.46 5.5
Height (ft) = (A) (ft) = (B) (©)]
Root Depth to Study Bank Height ( E )
Root Study
Depth 0.80 Bank 3.80 (D)/(AY=] 0.21 7.0
(ft) = (D)) Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (FYX(E) =] 3.15789 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 90 8.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 10% 9.0
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Qverall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme > Adjective Rating | Extreme |
and
5-9.5 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 58.5
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station: Section 45, Right Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 9.40 Height 2.90 (AY/(B)=| 3.24 9.5
| Height () - (A) (f) = (B) €l
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.20 Bank 9.40 (D)/(A)=] 0.13 8.0
(ft) = (D)] Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 15.00 (F)X(E) =] 1.91489 9.5
as % = (F) (G)
Bank Angle (H)
Bank
Angle 90 8.0
as Degrees = (H)]
Surface Protection (1)
Surface
Protection 15% 7.5
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) - :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 62.5
o~ \ vy 7
-----"\""‘ }’ 0 Root
. Depth
E < } (D)
e o
72 G
---------------------- H
E%
]
o
Start
of
Bank

Copyright © 2014 Wildland Hydrology

River Stability Field Guide page 3-54




Section 45, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores,

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 46, Left Bank Observers: B, Petru, P. Renner
Date: 81212019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 10.50 Height 3.30 (A)Y/(B)=| 3.18 9.5
| Helght () = (A) (f = (B) )
oot Depth to Study Bank Height ( E)
Root Study
Depth 2.20 Bank 10.50 (D)/(A)Y=] 0.21 7.0
(ft) = (D)] Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 25.00 (F)X(E) =| 5.2381 9.0
as % = (F) (G)
Bank Angle (H )
Bank
Angle 80 6.0
as Degrees = (H)]
Surface Protection (1)
Surface
Protection 35% 5.5
as% = (1)
Bank Material Adjustment: |
"“Bedrock (Overall Very Low BEHI) > Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage

Very Low| Low | Moderate | High [ Very High | Extreme > Adjective Rating | Extreme |
and

Total Score 57.0

5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50
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Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to
determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 47, Left Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 10.50 Height 3.30 (AY/(B)=] 3.18 9.5
Height () = (A) (ft) = (B) (&)
Root Depth to Study Bank Height ( E )
Root Study
Depth 2.20 Bank 10.50 (D)/(A)=] 0.21 7.0
(ft) = (D)| Height (i) = (A) (E)
Weighted Root Density ( G )
Root
Density 25.00 (F)X(E) =| 5.2381 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 80 6.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 35% 5.5
as% = (1
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage

and
Total Score 57.0

VeryLow| Low IModerate | High | Very High | Extreme > Adjective Rating | Extreme

5-95 | 10-19.5 | 20-29.5 | 30-395 | 40-45 | 46-50
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Section 47, Left Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run

Location: Lancaster, Fairfield County, Ohio

Station:  Section 47, Right Bank Observers: B. Petru, P. Renner
Date; 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 4.80 Height 3.20 (A)Y/(B)= 1.50 6.0
Height ) = (A) (ft) = (B) ()
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.30 Bank 4.80 (D)/I(A)=] 0.27 6.5
(ft) = (D)| Height (1) = (A) (E)
Weighted Root Density ( G )
Root
Density 20.00 (F)x(E) =| 5.41667 9.0
as % = (F) (G)
Bank Angle (H)
Bank
Angle 90 8.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 10% 9.0
as% = ()]
_Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) Bank Material
Boulders (Overall Low BEHI) - > Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble) .
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
VeryLow| Low | Moderate | High | Very High | Extreme > Adjective Rating | Extreme
and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 58.5
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E z (D)
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Section 47, Right Bank




Worksheet 3-11. Form to calculate an overall Bank Erosion Hazard Index (BEHI) rating. Use Figure 3-7 to

determine individual BEHI scores.

Bank Erosion Hazard Index (BEHI)

Stream: Fetters Run Location: Lancaster, Fairfield County, Ohio
Station: Section 48, Right Bank Observers: B. Petru, P. Renner
Date: 8/2/2019 Stream Type: Valley Type:
BEHI Score
Study Bank Height to Bankfull Height (C)  (Fig. 3-7)
Study Bankfull
Bank 4.80 Height 3.20 (A)/(B)= 1.50 6.0
Height () = (A) (ft) = (B) (©)
Root Depth to Study Bank Height ( E )
Root Study
Depth 1.30 Bank 4.80 (D)/(A)=] 0.27 6.5
(ft) = (D)] Height () = (A) (E)
Weighted Root Density (G )
Root
Density 20.00 (F)x(E) =| 5.41667 9.0
as % = (F) (G)
Bank Angle (H )
Bank
Angle 920 8.0
as Degrees = (H)
Surface Protection (1)
Surface
Protection 10% 9.0
as% = (1)
Bank Material Adjustment: ]
Bedrock (Overall Very Low BEHI) < :> Bank Material
Boulders (Overall Low BEHI) Adjustment 10
Cobble (Subtract 10 points if uniform medium to large cobble)
Gravel or Composite Matrix (Add 5-10 points depending on percentage Stratification Adjustment
of bank material that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in 10
Silt/Clay (no adjustment unless primarily clay, then subtract 20 points) relation to bankfull stage
Very Lowl Low I Moderate | High | Very High [ Extreme Adjective Rating | Extreme
| > and
5-95 | 10-19.5 | 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 58.5
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