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TSWX GSRWXVYGXMSR WXSVQ[EXIV QEREKIQIRX

TVSTSWIH PSVHWXS[R IRIVK] GIRXIV

ZMPPEKI SJ PSVHWXS[R/ XVYQFYPP GSYRX]/ SLMS

413 TVSNIGX SZIVZMI[

Xixve Xigl/ Mrg1 lew tvitevih xlmw tvipmqmrev} tswx gsrwxvygxmsr wxsvq{exiv qerekiqirx

+TGWQ, izepyexmsr sr filepj sj Gpier Irivk} Jyxyvi � Psvhwxs{r/ PPG xs vizmi{ tsxirxmep

mqtegxw erh gsrgitxyep qmxmkexmsr qiewyviw ewwsgmexih {mxl xli tvstswih Psvhwxs{r Irivk}

Girxiv +PIG, tvsnigx1 Xli tvstswih tvsnigx mw gsrwxvygxmsr sj er <33 Q[ rexyvep kew jmvih

gsqfmrih g}gpi ts{iv tperx1 Xli tvsnigx {mpp fi psgexih riev xli mrxivwigxmsr sj Wxexi Vsyxi 78

erh Lirr Tevo{e} mr xli Zmppeki sj Psvhwxs{r/ Xvyqfypp Gsyrx}/ Slms1 Xli wmxi mw wmxyexih sr

xli iewx wmhi sj WV 78 ettvs|mqexip} 40qmpi wsyxl sj xli mrxivwigxmsr sj Wepx Wtvmrkw Vseh1

513 I\MWXMRK GSRHMXMSRW

Xli tvsnigx wmxi i|mwxw ew e zegerx tevgip sj er evie hiwmkrexih jsv gsqqivgmep erh2sv mrhywxvmep

egxmzmxmiw1 Eggiww xs xli wmxi mw zme Lirr Tevo{e} jvsq xli rsvxl erh i|mwxmrk hvmzi{e}w jvsq

xli wsyxl erh {iwx1 Xli wmxi mw kirxp} wpstmrk {mxl ipizexmsr verkmrk jvsq =99� xs =85� erh

hvemrw xs xli iewx mrxs er mrxivqmxxirx wxvieq geppih Qyh Gviio1 Xli i|mwxmrk wyvjegi gsrhmxmsr

mw tvmqevmp} qiehs{ mr kssh gsrhmxmsr {mxl ji{ xviiw erh hvmzi{e} eview1 I|mwxmrk wmxi wsmp mw

tvihsqmrerxp} [ehw{svxl wmpx pseq +l}hveypmg wsmp kvsyt G,1 Tvmsv xs ievxl hmwxyvfergi/ e

{ixperh mrziwxmkexmsr wlsyph fi tivjsvqih xs mhirxmj} xli tviwirgi sj er} i|mwxmrk {ixperh

eview1

613 WXSVQ[EXIV FIWX QEREKIQIRX TVEGXMGI ETTVSEGL

Xlmw tvipmqmrev} TGWQ tper tvszmhiw gsrgitxw xlex ger mrgsvtsvexih mrxs xli jmrep hiwmkr sj xli

tvsnigx wmxi erh mqtpiqirxih hyvmrk erh ytsr gsqtpixmsr sj gsrwxvygxmsr egxmzmxmiw1 Iegl

tvsnigx tlewi viuymviw e witevexi ettvsegl mr vikevhw xs xli lerhpmrk sj wxsvq{exiv vyrsjj1

Hyvmrk gsrwxvygxmsr/ xli tvmqev} jsgyw sj ivswmsr erh wihmqirx +I)W, gsrxvsp FQTw mw xs

tvizirx wsmp psww erh vihygi xli pmoipmlssh sj tsppyxmsr geywih f} ivswmsr erh wihmqirxexmsr1

Ytsr gsqtpixmsr sj gsrwxvygxmsr/ TGWQ FQTw evi mqtpiqirxih xs qmxmkexi mrgviewiw mr vyrsjj

jps{ vexiw exxvmfyxefpi xs hizipstqirx erh xs tvsqsxi {exiv uyepmx} srgi xli wmxi lew figsqi

wxefmpm~ih1

Ew viuymvih f} xli Slms Irzmvsrqirxep Tvsxigxmsr Ekirg} +ITE, Kirivep Tivqmx/ e Wxsvq [exiv

Tsppyxmsr Tvizirxmsr Tper +W[TTT, {mpp fi tvitevih jsv xli tvstswih tvsnigx erh {mpp viqemr

srwmxi hyvmrk iegl tvsnigx tlewi1 Xli W[TTT {mpp tvszmhi mr0hitxl hixemp mr vikevhw xs tvi0 zw1

tswx0hizipstqirx wmxi glevegxivmwxmgw/ wmxi hiwmkr/ I)W gsrxvsp tper erh hixempw/ TGWQ tper erh

hixempw/ erh wyttsvxmrk gepgypexmsrw1 Xli W[TTT {mpp fi tvitevih mr eggsvhergi wxerhevhw erh

wtigmjmgexmsrw hijmrih {mxlmr xli Slms Hitevxqirx sj Rexyvep Viwsyvgiw +SHRV, Vemr{exiv erh

Perh Hizipstqirx Qeryep/ pexiwx ihmxmsr/ erh ewwsgmexih viuymviqirxw sj xli Zmppeki sj

Psvhwxs{r1 E Rsxmgi sj Mrxirx +RSM, {mpp fi wyfqmxxih xs xli Slms ITE jsv Kirivep Tivqmx
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eyxlsvm~exmsr jsv hmwglevkiw ewwsgmexih {mxl gsrwxvygxmsr egxmzmxmiw erh xli W[TTT {mpp fi

wyfqmxxih xs xli Zmppeki sj Psvhwxs{r jsv vizmi{ erh ettvszep1

Hyvmrk Gsrwxvygxmsr

Hyvmrk gsrwxvygxmsr/ xli s{riv erh kirivep gsrxvegxsv {mpp fi viuymvih xs gsqtp} {mxl tperrmrk

hijmrih {mxlmr xli ettvszih W[TTT erh viuymviqirxw sj xli Slms ITE Kirivep Tivqmx1 Xli

W[TTT {mpp tvstswi I)W gsrxvsp FQTw xs qmrmqm~i mqtegxw xs wyvjegi {exivw geywih f} ivswmsr

erh wihmqirxexmsr1 I)W gsrxvsp FQTw {mpp fi wxvygxyvep erh rsrwxvygxyvep tvegxmgiw xlex qe}

mrgpyhi/ fyx qe} rsx fi pmqmxih xs> e vsgo gsrwxvygxmsr irxvergi/ gsqtswx jmpxiv wsgo fevvmivw/

mrpix tvsxigxmsr/ tyqtih {exiv jmpxiv fekw/ e wihmqirx fewmr/ erh xiqtsvev}2tivqerirx

zikixexmzi wxefmpm~exmsr1

I)W gsrxvsp FQTw {mpp fi hiwmkrih erh qemrxemrih mr eggsvhergi {mxl xli Slms Vemr{exiv erh

Perh Hizipstqirx Qeryep1 Xli W[TTT {mpp hijmri e wiuyirgi sj gsrwxvygxmsr xlex qmrmqm~iw

xli eqsyrx sj ievxl hmwxyvfergi xs xlex {lmgl mw rigiwwev} xs gsqtpixi xli tvsnigx sfnigxmzi1

E vsgo gsrwxvygxmsr irxvergi {mpp fi mrwxeppih xs tvizirx xli xvegomrk sj qyh srxs tyfpmg

vseh{e}w1 Jmpxiv wsgo fevvmivw {mpp fi mrwxeppih hs{r wpsti sj hmwxyvfih eview xs tvizirx sjjwmxi

gsrzi}ergi sj wihmqirx geywih f} wliix jps{1 Mrpix tvsxigxmsr {mpp tvizirx wihmqirx jvsq

irxivmrk i|mwxmrk wxsvq wi{ivw xlex hmwglevki mrxs hs{rwxvieq vigimzmrk {exivw1 E wihmqirx

fewmr {mpp fi mrwxeppih xs epps{ wixxpmrk xmqi jsv vyrsjj gsppigxih jvsq hmwxyvfih eview tvmsv xs

sjjwmxi hmwglevki1 Xli wihmqirx fewmr {mpp fi gsrzivxih mrxs e tivqerirx wxsvq{exiv

hixirxmsr fewmr srgi xli wmxi lew eglmizih wxefmpm~exmsr ytsr gsqtpixmsr sj gsrwxvygxmsr erh

fewmr syxpix wxvygxyvi {mpp fi hiwmkrih jsv hyep tyvtswi ywi erh {mpp fi qshmjmih ew rigiwwev}

hyvmrk tvsnigx tlewmrk1 Epp I)W gsrxvsp FQTw {mpp fi qemrxemrih hyvmrk gsrwxvygxmsr f}

viqszmrk eggyqypexih wihmqirx erh {mpp fi vitemvih2vitpegih {lir rigiwwev}1 Ytsr

gsqtpixmsr sj gsrwxvygxmsr/ epp tvizmsywp} hmwxyvfih eview rsx sxliv{mwi wxefmpm~ih {mxl

teziqirx sv ekkvikexi {mpp fi wxefmpm~ih ywmrk tivqerirx zikixexmsr1

Tswx Gsrwxvygxmsr

Ytsr gsqtpixmsr sj gsrwxvygxmsr/ xli s{riv erh kirivep gsrxvegxsv {mpp wxmpp fi viuymvih xs

gsqtp} {mxl tperrmrk hijmrih {mxlmr xli ettvszih W[TTT erh viuymviqirxw sj xli Slms ITE

Kirivep Tivqmx1 Xli W[TTT {mpp tvstswi TGWQ FQTw xlex qmxmkexi jps{ vexi mrgviewiw

exxvmfyxefpi xs wmxi hizipstqirx erh xs tvsqsxi {exiv uyepmx}1 TGWQ FQTw {mpp fi wxvygxyvep

tvegxmgiw xlex qe} mrgpyhi/ fyx qe} rsx fi pmqmxih xs e hixirxmsr fewmr erh zikixexih fms0

w{epiw1

E l}hvspskmg qship lew fiir tvitevih fewih sr xli tvipmqmrev} wmxi pe}syx tper xs hizipst

TGWQ FQT gsrgitxw xlex {mpp fi qswx wymxefpi jsv xli tvsnigx wmxi1 Xli l}hvspskmg qship

tvszmhiw e tvi0 zw1 tswx0hizipstqirx gsqtevmwsr sj erxmgmtexih vyrsjj jps{ vexiw1 Xli jps{

vexi gsqtevmwsr mw ywih xs ettvs|mqexi fewmr getegmx} erh gsrjmkyvexmsr sj er syxpix wxvygxyvi

jsv e hixirxmsr fewmr xlex {mpp vihygi tswx0hizipstqirx jps{ vexiw xs vexiw xlex evi piww xler sv

iuyep xs xli tvi0hizipstqirx wmxi gsrhmxmsr1 Gsrgitxyep wm~mrk erh psgexmsr sj e hixirxmsr

fewmr lew fiir hixivqmrih erh mhirxmjmih sr Jmkyvi 4? xli fewmr lew epws fiir mqtpiqirxih
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{mxlmr xli l}hvspskmg qship1 Xli qship hiqsrwxvexiw xlex xli hixirxmsr fewmr {mpp eglmizi mxw

mrxirhih tyvtswi sj jps{ vexi vihygxmsr1 Tivjsvqergi glevegxivmwxmgw evi wyqqevm~ih Xefpi 41

Xefpi 4

Tvi0 zw Tswx0Hizipstqirx Tieo Hmwglevki

Wxsvq Izirx Tvi0Hiz Tswx0Hiz Hmjjivirgi

}iev gjw gjw gjw

5 ;134 8137 041=;

43 4<173 4;157 04149

58 59196 5414; 08179

83 661=8 57155 0=1;6

433 741=< 5;163 04719<

Mr ehhmxmsr xs jps{ vexi vihygxmsr/ xli hixirxmsr fewmr epws mrgpyhiw getegmx} jsv {exiv uyepmx}

zspyqi +[Uz,1 [Uz mw e tswx0gsrwxvygxmsr wxsvq{exiv gsrxvsp viuymviqirx sj xli Slms ITE

Kirivep Tivqmx erh mw e zspyqi sj {exiv gsppigxih zme wxsvq{exiv vyrsjj xlex qywx fi vixemrih

sr wmxi erh xviexih xlvsykl xli ywi sj qixlshw wygl ew mrjmpxvexmsr/ izetsvexmsr/ zikixexmzi

ytxeoi/ sv e gsqfmrexmsr xlivisj1 [Uz mw gepgypexih ywmrk er iuyexmsr hijmrih mr xli SHRV

erh jsv xli tyvtswi sj xlmw izepyexmsr lew fiir hixivqmrih ew wyqqevm~ih mr Xefpi 51

Xefpi 5

[Uz A G | T | E 2 45

G A Vyrsjj Gsijjmgmirx 31<

T A tvigmtmxexmsr +mr, 31;8

E A FQT hvemreki evie +eg, 45

[Uz +eg0jx, 3193

Xefpi 6

Vyrsjj Gsijjmgmirx tiv Perh Ywi

Mrhywxvmep 2 Gsqqivgmep 31<

Lmkl Hirwmx} Viwmhirxmep 318

Qihmyq Hirwmx} Viwmhirxmep 317

Ps{ Hirwmx} Viwmhirxmep 316

Stir Wtegi 315

Ehhmxmsrep TGWQ FQTw ger fi mqtpiqirxih mr gsrnyrgxmsr {mxl xli hixirxmsr fewmr fewih sr

gsqtpixmsr sj xli jmrep hiwmkr1 Eview {livi zikixexih fmsw{epiw {syph pmoip} fi mrwxeppih lezi

fiir mhirxmjmih sr Jmkyvi 41 Jsv xli tyvtswi sj xlmw izepyexmsr/ wm~mrk erh getegmx} sj fmsw{epiw

lew rsx fiir hixivqmrih wmrgi xli hixirxmsr fewmr epsri mw wyjjmgmirx xs eglmizi xli viuymvih

wxsvq{exiv qerekiqirx sfnigxmziw1
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713 WYQQEV]

Xli tyvtswi sj xlmw izepyexmsr mw xs hizipst gsrgitxyep mhiew mr vipexmsr xs tswx gsrwxvygxmsr

wxsvq{exiv qerekiqirx tperrmrk jsv xli tvstswih Psvhwxs{r Irivk} Girxiv tvsnigx1 Xli

qexivmep gsrxemrih livimr mw wyfnigx xs glerki fewih sr jmrep wmxi hiwmkr1 Ytsr gsqtpixmsr sj

xli jmrep hiwmkr/ e W[TTT {mpp fi tvitevih jsv ettvszep f} xli Zmppeki sj Psvhwxs{r erh er RSM

jsv mwwyergi sj er Slms ITE Kirivep Tivqmx1 Xli W[TTT {mpp wtigmj} I)W gsrxvsp FQTw erh

TGWQ FQTw xlex {mpp fi mqtpiqirxih hyvmrk zevmsyw tlewiw sj gsrwxvygxmsr1 Xlmw izepyexmsr

hiqsrwxvexiw xlex FQTw ger fi hizipstih sj wyjjmgmirx wm~i erh getegmx} mr psgexmsrw xlex {mpp

eglmizi xli viuymvih wxsvq{exiv qerekiqirx sfnigxmziw1



Tetra Tech, Inc.

Attachment A

Post Construction Stormwater Management Plan
(Preliminary)
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Tetra Tech, Inc.

Attachment B

Custom Soil Resource Report
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KYV d`Z] ^Ra dVTeZ`_ Z_T]fUVd eYV d`Z] ^Ra W`c eYV UVWZ_VU RcVR `W Z_eVcVde& R ]Zde `W d`Z]

^Ra f_Zed `_ eYV ^Ra R_U VieV_e `W VRTY ^Ra f_Ze& R_U TRce`XcRaYZT dj^S`]d

UZda]RjVU `_ eYV ^Ra( 7]d` acVdV_eVU RcV gRcZ`fd ^VeRUReR RS`fe UReR fdVU e`

ac`UfTV eYV ^Ra& R_U R UVdTcZaeZ`_ `W VRTY d`Z] ^Ra f_Ze(
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8CR APKV ?ZODQN 8CR APKV 9COG .ETGU KP .;6 <GTEGPV QH .;6

?` ?`]]j dZ]e ]`R^& WcVbfV_e]j

W]``UVU

/(* 0(2"

Id8 IZee^R_ dZ]e ]`R^& , e` 0 aVcTV_e

d]`aVd

2(. ++(-"

Id9 IZee^R_ dZ]e ]`R^& 0 e` +, aVcTV_e

d]`aVd

*(2 +(+"

JT JVScZ_X dZ]e ]`R^& eZ]] dfSdecRef^ .(3 0(0"

N NReVc +(. +(3"

NS7 NRUdh`ceY dZ]e ]`R^& * e` ,

aVcTV_e d]`aVd

/+(+ 02(2"

NS8 NRUdh`ceY dZ]e ]`R^& , e` 0

aVcTV_e d]`aVd

,(1 -(0"

@QVCNU HQT .TGC QH 6PVGTGUV -*&) (''&'"

8CR APKV 1GUETKRVKQPU

KYV ^Ra f_Zed UV]Z_VReVU `_ eYV UVeRZ]VU d`Z] ^Rad Z_ R d`Z] dfcgVj cVacVdV_e eYV d`Z]d

`c ^ZdTV]]R_V`fd RcVRd Z_ eYV dfcgVj RcVR( KYV ^Ra f_Ze UVdTcZaeZ`_d& R]`_X hZeY eYV

^Rad& TR_ SV fdVU e` UVeVc^Z_V eYV T`^a`dZeZ`_ R_U ac`aVceZVd `W R f_Ze(

7 ^Ra f_Ze UV]Z_VReZ`_ `_ R d`Z] ^Ra cVacVdV_ed R_ RcVR U`^Z_ReVU Sj `_V `c ^`cV

^R[`c \Z_Ud `W d`Z] `c ^ZdTV]]R_V`fd RcVRd( 7 ^Ra f_Ze Zd ZUV_eZWZVU R_U _R^VU

RTT`cUZ_X e` eYV eRi`_`^ZT T]RddZWZTReZ`_ `W eYV U`^Z_R_e d`Z]d( NZeYZ_ R eRi`_`^ZT

T]Rdd eYVcV RcV acVTZdV]j UVWZ_VU ]Z^Zed W`c eYV ac`aVceZVd `W eYV d`Z]d( F_ eYV ]R_UdTRaV&

Y`hVgVc& eYV d`Z]d RcV _RefcR] aYV_`^V_R& R_U eYVj YRgV eYV TYRcRTeVcZdeZT gRcZRSZ]Zej

`W R]] _RefcR] aYV_`^V_R( KYfd& eYV cR_XV `W d`^V `SdVcgVU ac`aVceZVd ^Rj VieV_U

SVj`_U eYV ]Z^Zed UVWZ_VU W`c R eRi`_`^ZT T]Rdd( 7cVRd `W d`Z]d `W R dZ_X]V eRi`_`^ZT

T]Rdd cRcV]j& ZW VgVc& TR_ SV ^RaaVU hZeY`fe Z_T]fUZ_X RcVRd `W `eYVc eRi`_`^ZT

T]RddVd( 9`_dVbfV_e]j& VgVcj ^Ra f_Ze Zd ^RUV fa `W eYV d`Z]d `c ^ZdTV]]R_V`fd RcVRd

W`c hYZTY Ze Zd _R^VU R_U d`^V ^Z_`c T`^a`_V_ed eYRe SV]`_X e` eRi`_`^ZT T]RddVd

`eYVc eYR_ eY`dV `W eYV ^R[`c d`Z]d(

D`de ^Z_`c d`Z]d YRgV ac`aVceZVd dZ^Z]Rc e` eY`dV `W eYV U`^Z_R_e d`Z] `c d`Z]d Z_ eYV

^Ra f_Ze& R_U eYfd eYVj U` _`e RWWVTe fdV R_U ^R_RXV^V_e( KYVdV RcV TR]]VU

_`_T`_ecRdeZ_X& `c dZ^Z]Rc& T`^a`_V_ed( KYVj ^Rj `c ^Rj _`e SV ^V_eZ`_VU Z_ R

aRceZTf]Rc ^Ra f_Ze UVdTcZaeZ`_( FeYVc ^Z_`c T`^a`_V_ed& Y`hVgVc& YRgV ac`aVceZVd

R_U SVYRgZ`cR] TYRcRTeVcZdeZTd UZgVcXV_e V_`fXY e` RWWVTe fdV `c e` cVbfZcV UZWWVcV_e

^R_RXV^V_e( KYVdV RcV TR]]VU T`_ecRdeZ_X& `c UZddZ^Z]Rc& T`^a`_V_ed( KYVj XV_VcR]]j

RcV Z_ d^R]] RcVRd R_U T`f]U _`e SV ^RaaVU dVaRcReV]j SVTRfdV `W eYV dTR]V fdVU(

J`^V d^R]] RcVRd `W dec`_X]j T`_ecRdeZ_X d`Z]d `c ^ZdTV]]R_V`fd RcVRd RcV ZUV_eZWZVU

Sj R daVTZR] dj^S`] `_ eYV ^Rad( @W Z_T]fUVU Z_ eYV UReRSRdV W`c R XZgV_ RcVR& eYV

T`_ecRdeZ_X ^Z_`c T`^a`_V_ed RcV ZUV_eZWZVU Z_ eYV ^Ra f_Ze UVdTcZaeZ`_d R]`_X hZeY

d`^V TYRcRTeVcZdeZTd `W VRTY( 7 WVh RcVRd `W ^Z_`c T`^a`_V_ed ^Rj _`e YRgV SVV_

`SdVcgVU& R_U T`_dVbfV_e]j eYVj RcV _`e ^V_eZ`_VU Z_ eYV UVdTcZaeZ`_d& VdaVTZR]]j

9fde`^ J`Z] IVd`fcTV IVa`ce
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hYVcV eYV aReeVc_ hRd d` T`^a]Vi eYRe Ze hRd Z^acRTeZTR] e` ^R\V V_`fXY `SdVcgReZ`_d

e` ZUV_eZWj R]] eYV d`Z]d R_U ^ZdTV]]R_V`fd RcVRd `_ eYV ]R_UdTRaV(

KYV acVdV_TV `W ^Z_`c T`^a`_V_ed Z_ R ^Ra f_Ze Z_ _` hRj UZ^Z_ZdYVd eYV fdVWf]_Vdd

`c RTTfcRTj `W eYV UReR( KYV `S[VTeZgV `W ^RaaZ_X Zd _`e e` UV]Z_VReV afcV eRi`_`^ZT

T]RddVd Sfe cReYVc e` dVaRcReV eYV ]R_UdTRaV Z_e` ]R_UW`c^d `c ]R_UW`c^ dVX^V_ed eYRe

YRgV dZ^Z]Rc fdV R_U ^R_RXV^V_e cVbfZcV^V_ed( KYV UV]Z_VReZ`_ `W dfTY dVX^V_ed

`_ eYV ^Ra ac`gZUVd dfWWZTZV_e Z_W`c^ReZ`_ W`c eYV UVgV]`a^V_e `W cVd`fcTV a]R_d( @W

Z_eV_dZgV fdV `W d^R]] RcVRd Zd a]R__VU& Y`hVgVc& `_dZeV Z_gVdeZXReZ`_ Zd _VVUVU e`

UVWZ_V R_U ]`TReV eYV d`Z]d R_U ^ZdTV]]R_V`fd RcVRd(

7_ ZUV_eZWjZ_X dj^S`] acVTVUVd eYV ^Ra f_Ze _R^V Z_ eYV ^Ra f_Ze UVdTcZaeZ`_d( <RTY

UVdTcZaeZ`_ Z_T]fUVd XV_VcR] WRTed RS`fe eYV f_Ze R_U XZgVd Z^a`ceR_e d`Z] ac`aVceZVd

R_U bfR]ZeZVd(

J`Z]d eYRe YRgV ac`WZ]Vd eYRe RcV R]^`de R]Z\V ^R\V fa R UQLN UHTLHU( <iTVae W`c

UZWWVcV_TVd Z_ eViefcV `W eYV dfcWRTV ]RjVc& R]] eYV d`Z]d `W R dVcZVd YRgV ^R[`c Y`cZk`_d

eYRe RcV dZ^Z]Rc Z_ T`^a`dZeZ`_& eYZT\_Vdd& R_U RccR_XV^V_e(

J`Z]d `W `_V dVcZVd TR_ UZWWVc Z_ eViefcV `W eYV dfcWRTV ]RjVc& d]`aV& de`_Z_Vdd& dR]Z_Zej&

UVXcVV `W Vc`dZ`_& R_U `eYVc TYRcRTeVcZdeZTd eYRe RWWVTe eYVZc fdV( F_ eYV SRdZd `W dfTY

UZWWVcV_TVd& R d`Z] dVcZVd Zd UZgZUVU Z_e` UQLN RKDUHU( D`de `W eYV RcVRd dY`h_ `_ eYV

UVeRZ]VU d`Z] ^Rad RcV aYRdVd `W d`Z] dVcZVd( KYV _R^V `W R d`Z] aYRdV T`^^`_]j

Z_UZTReVd R WVRefcV eYRe RWWVTed fdV `c ^R_RXV^V_e( =`c ViR^a]V& 7]aYR dZ]e ]`R^& *

e` , aVcTV_e d]`aVd& Zd R aYRdV `W eYV 7]aYR dVcZVd(

J`^V ^Ra f_Zed RcV ^RUV fa `W eh` `c ^`cV ^R[`c d`Z]d `c ^ZdTV]]R_V`fd RcVRd(

KYVdV ^Ra f_Zed RcV T`^a]ViVd& Rdd`TZReZ`_d& `c f_UZWWVcV_eZReVU Xc`fad(

7 FQORNHZ T`_dZded `W eh` `c ^`cV d`Z]d `c ^ZdTV]]R_V`fd RcVRd Z_ dfTY R_ Z_ecZTReV

aReeVc_ `c Z_ dfTY d^R]] RcVRd eYRe eYVj TR__`e SV dY`h_ dVaRcReV]j `_ eYV ^Rad( KYV

aReeVc_ R_U ac`a`ceZ`_ `W eYV d`Z]d `c ^ZdTV]]R_V`fd RcVRd RcV d`^VhYRe dZ^Z]Rc Z_ R]]

RcVRd( 7]aYR'8VeR T`^a]Vi& * e` 0 aVcTV_e d]`aVd& Zd R_ ViR^a]V(

7_ DUUQFLDVLQP Zd ^RUV fa `W eh` `c ^`cV XV`XcRaYZTR]]j Rdd`TZReVU d`Z]d `c

^ZdTV]]R_V`fd RcVRd eYRe RcV dY`h_ Rd `_V f_Ze `_ eYV ^Rad( 8VTRfdV `W acVdV_e `c

R_eZTZaReVU fdVd `W eYV ^Ra f_Zed Z_ eYV dfcgVj RcVR& Ze hRd _`e T`_dZUVcVU acRTeZTR]

`c _VTVddRcj e` ^Ra eYV d`Z]d `c ^ZdTV]]R_V`fd RcVRd dVaRcReV]j( KYV aReeVc_ R_U

cV]ReZgV ac`a`ceZ`_ `W eYV d`Z]d `c ^ZdTV]]R_V`fd RcVRd RcV d`^VhYRe dZ^Z]Rc( 7]aYR'

8VeR Rdd`TZReZ`_& * e` , aVcTV_e d]`aVd& Zd R_ ViR^a]V(

7_ WPGLIIHTHPVLDVHG JTQWR Zd ^RUV fa `W eh` `c ^`cV d`Z]d `c ^ZdTV]]R_V`fd RcVRd eYRe

T`f]U SV ^RaaVU Z_UZgZUfR]]j Sfe RcV ^RaaVU Rd `_V f_Ze SVTRfdV dZ^Z]Rc

Z_eVcacVeReZ`_d TR_ SV ^RUV W`c fdV R_U ^R_RXV^V_e( KYV aReeVc_ R_U ac`a`ceZ`_ `W

eYV d`Z]d `c ^ZdTV]]R_V`fd RcVRd Z_ R ^RaaVU RcVR RcV _`e f_ZW`c^( 7_ RcVR TR_ SV

^RUV fa `W `_]j `_V `W eYV ^R[`c d`Z]d `c ^ZdTV]]R_V`fd RcVRd& `c Ze TR_ SV ^RUV fa

`W R]] `W eYV^( 7]aYR R_U 8VeR d`Z]d& * e` , aVcTV_e d]`aVd& Zd R_ ViR^a]V(

J`^V dfcgVjd Z_T]fUV OLUFHNNDPHQWU DTHDU( JfTY RcVRd YRgV ]Zee]V `c _` d`Z] ^ReVcZR]

R_U dfaa`ce ]Zee]V `c _` gVXVeReZ`_( I`T\ `feTc`a Zd R_ ViR^a]V(

9fde`^ J`Z] IVd`fcTV IVa`ce
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6TQUV%ITHH RHTLQG1 +-- e` +3/ URjd

6DTONDPG FNDUULILFDVLQP1 GcZ^V WRc^]R_U ZW UcRZ_VU R_U VZeYVc ac`eVTeVU Wc`^ W]``UZ_X

`c _`e WcVbfV_e]j W]``UVU UfcZ_X eYV Xc`hZ_X dVRd`_

8CR APKV 0QORQUKVKQP

8QNN[ DPG ULOLNDT UQLNU1 2/ aVcTV_e

<LPQT FQORQPHPVU1 +/ aVcTV_e

5UVLODVHU DTH EDUHG QP QEUHTXDVLQPU$ GHUFTLRVLQPU$ DPG VTDPUHFVU QI VKH ODRWPLV&

1GUETKRVKQP QH 5QNNZ

?GVVKPI

;DPGIQTO1 =]``U a]RZ_d

?DTHPV ODVHTLDN1 C`R^j R]]fgZf^

@ZRKECN RTQHKNG

8( % ' VQ . LPFKHU1 dZ]e ]`R^

8) % . VQ ** LPFKHU1 dZ]e ]`R^

8* % ** VQ +, LPFKHU1 dR_Uj ]`R^

8+ % +, VQ -/ LPFKHU1 decReZWZVU XcRgV]]j dR_U e` dZ]e ]`R^

<TQRGTVKGU CPF SWCNKVKGU

ANQRH1 * e` , aVcTV_e

4HRVK VQ THUVTLFVLXH IHDVWTH1 D`cV eYR_ 2* Z_TYVd

=DVWTDN GTDLPDJH FNDUU1 G``c]j UcRZ_VU

3DRDFLV[ QI VKH OQUV NLOLVLPJ ND[HT VQ VTDPUOLV YDVHT "9UDV#1 D`UVcReV]j YZXY e` YZXY

$*(,* e` ,(** Z_)Yc%

4HRVK VQ YDVHT VDENH1 7S`fe * e` +, Z_TYVd

6THSWHPF[ QI INQQGLPJ1 =cVbfV_e

6THSWHPF[ QI RQPGLPJ1 =cVbfV_e

2XDLNDENH YDVHT UVQTDJH LP RTQILNH1 ?ZXY $RS`fe +*(, Z_TYVd%

6PVGTRTGVKXG ITQWRU

;DPG FDRDELNLV[ FNDUULILFDVLQP "LTTLJDVHG#1 E`_V daVTZWZVU

;DPG FDRDELNLV[ FNDUULILFDVLQP "PQPLTTLJDVHG#1 -h

8[GTQNQJLF AQLN 7TQWR1 8);
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8KPQT 0QORQPGPVU
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?HTFHPV QI ODR WPLV1 2 aVcTV_e
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<HDP DPPWDN DLT VHORHTDVWTH1 .2 e` /. UVXcVVd =

6TQUV%ITHH RHTLQG1 +.* e` +3/ URjd

6DTONDPG FNDUULILFDVLQP1 7]] RcVRd RcV acZ^V WRc^]R_U

8CR APKV 0QORQUKVKQP

@LVVODP DPG ULOLNDT UQLNU1 2/ aVcTV_e

<LPQT FQORQPHPVU1 +/ aVcTV_e

5UVLODVHU DTH EDUHG QP QEUHTXDVLQPU$ GHUFTLRVLQPU$ DPG VTDPUHFVU QI VKH ODRWPLV&

1GUETKRVKQP QH >KVVOCP

?GVVKPI

;DPGIQTO1 B_`]]d `_ eZ]] a]RZ_d

;DPGIQTO RQULVLQP "VKTHH%GLOHPULQPDN#1 JZUV d]`aV

?DTHPV ODVHTLDN1 KZ]]

@ZRKECN RTQHKNG

8( % ' VQ (- LPFKHU1 dZ]e ]`R^

8) % (- VQ )/ LPFKHU1 T]Rj ]`R^

8* % )/ VQ +- LPFKHU1 T]Rj ]`R^

8+ % +- VQ .) LPFKHU1 dZ]ej T]Rj ]`R^

<TQRGTVKGU CPF SWCNKVKGU

ANQRH1 , e` 0 aVcTV_e

4HRVK VQ THUVTLFVLXH IHDVWTH1 +2 e` -0 Z_TYVd e` WcRXZaR_

=DVWTDN GTDLPDJH FNDUU1 D`UVcReV]j hV]] UcRZ_VU

3DRDFLV[ QI VKH OQUV NLOLVLPJ ND[HT VQ VTDPUOLV YDVHT "9UDV#1 D`UVcReV]j ]`h e`

^`UVcReV]j YZXY $*(*0 e` *(,* Z_)Yc%

4HRVK VQ YDVHT VDENH1 7S`fe +2 e` -0 Z_TYVd

6THSWHPF[ QI INQQGLPJ1 E`_V

6THSWHPF[ QI RQPGLPJ1 E`_V

3DNFLWO FDTEQPDVH$ ODZLOWO LP RTQILNH1 2 aVcTV_e

2XDLNDENH YDVHT UVQTDJH LP RTQILNH1 C`h $RS`fe /(* Z_TYVd%

6PVGTRTGVKXG ITQWRU

;DPG FDRDELNLV[ FNDUULILFDVLQP "LTTLJDVHG#1 E`_V daVTZWZVU

;DPG FDRDELNLV[ FNDUULILFDVLQP "PQPLTTLJDVHG#1 ,V

8[GTQNQJLF AQLN 7TQWR1 9

>VKHT XHJHVDVLXH FNDUULILFDVLQP1 L__R^VU $>+-3OP='-F?%

8KPQT 0QORQPGPVU

BCFUYQTVJ

?HTFHPV QI ODR WPLV1 +/ aVcTV_e

;DPGIQTO1 KZ]] a]RZ_d

9fde`^ J`Z] IVd`fcTV IVa`ce
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>U0[>KVVOCP UKNV NQCO% , VQ () RGTEGPV UNQRGU

8CR APKV ?GVVKPI

=DVLQPDN ODR WPLV U[OEQN1 3^d]

<HDP DPPWDN RTHFLRLVDVLQP1 -, e` ., Z_TYVd

<HDP DPPWDN DLT VHORHTDVWTH1 .2 e` /. UVXcVVd =

6TQUV%ITHH RHTLQG1 +.* e` +3/ URjd

6DTONDPG FNDUULILFDVLQP1 =Rc^]R_U `W ]`TR] Z^a`ceR_TV

8CR APKV 0QORQUKVKQP

@LVVODP DPG ULOLNDT UQLNU1 3* aVcTV_e

<LPQT FQORQPHPVU1 +* aVcTV_e

5UVLODVHU DTH EDUHG QP QEUHTXDVLQPU$ GHUFTLRVLQPU$ DPG VTDPUHFVU QI VKH ODRWPLV&

1GUETKRVKQP QH >KVVOCP

?GVVKPI

;DPGIQTO1 IZUXVd `_ eZ]] a]RZ_d& UcRZ_RXVhRjd `_ eZ]] a]RZ_d

;DPGIQTO RQULVLQP "VKTHH%GLOHPULQPDN#1 JZUV d]`aV

?DTHPV ODVHTLDN1 KZ]]

@ZRKECN RTQHKNG

8( % ' VQ (- LPFKHU1 dZ]e ]`R^

8) % (- VQ )/ LPFKHU1 T]Rj ]`R^

8* % )/ VQ +- LPFKHU1 T]Rj ]`R^

8+ % +- VQ .) LPFKHU1 dZ]ej T]Rj ]`R^

<TQRGTVKGU CPF SWCNKVKGU

ANQRH1 0 e` +, aVcTV_e

4HRVK VQ THUVTLFVLXH IHDVWTH1 +2 e` -0 Z_TYVd e` WcRXZaR_

=DVWTDN GTDLPDJH FNDUU1 D`UVcReV]j hV]] UcRZ_VU

3DRDFLV[ QI VKH OQUV NLOLVLPJ ND[HT VQ VTDPUOLV YDVHT "9UDV#1 D`UVcReV]j ]`h e`

^`UVcReV]j YZXY $*(*0 e` *(,* Z_)Yc%

4HRVK VQ YDVHT VDENH1 7S`fe +2 e` -0 Z_TYVd

6THSWHPF[ QI INQQGLPJ1 E`_V

6THSWHPF[ QI RQPGLPJ1 E`_V

3DNFLWO FDTEQPDVH$ ODZLOWO LP RTQILNH1 2 aVcTV_e

2XDLNDENH YDVHT UVQTDJH LP RTQILNH1 C`h $RS`fe /(* Z_TYVd%

6PVGTRTGVKXG ITQWRU

;DPG FDRDELNLV[ FNDUULILFDVLQP "LTTLJDVHG#1 E`_V daVTZWZVU

;DPG FDRDELNLV[ FNDUULILFDVLQP "PQPLTTLJDVHG#1 -V

8[GTQNQJLF AQLN 7TQWR1 9

>VKHT XHJHVDVLXH FNDUULILFDVLQP1 L__R^VU $>+-3OP='-F?%

8KPQT 0QORQPGPVU

BCFUYQTVJ

?HTFHPV QI ODR WPLV1 +* aVcTV_e

;DPGIQTO1 KZ]] a]RZ_d

9fde`^ J`Z] IVd`fcTV IVa`ce
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?E[?GDTKPI UKNV NQCO% VKNN UWDUVTCVWO

8CR APKV ?GVVKPI

=DVLQPDN ODR WPLV U[OEQN1 3^dd

5NHXDVLQP1 2+* e` +&,,* WVVe

<HDP DPPWDN RTHFLRLVDVLQP1 -+ e` ., Z_TYVd

<HDP DPPWDN DLT VHORHTDVWTH1 .2 e` /. UVXcVVd =

6TQUV%ITHH RHTLQG1 +-- e` +3/ URjd

6DTONDPG FNDUULILFDVLQP1 GcZ^V WRc^]R_U ZW UcRZ_VU

8CR APKV 0QORQUKVKQP

AHETLPJ DPG ULOLNDT UQLNU1 2/ aVcTV_e

<LPQT FQORQPHPVU1 +/ aVcTV_e

5UVLODVHU DTH EDUHG QP QEUHTXDVLQPU$ GHUFTLRVLQPU$ DPG VTDPUHFVU QI VKH ODRWPLV&

1GUETKRVKQP QH ?GDTKPI

?GVVKPI

;DPGIQTO1 =]Red `_ eZ]] a]RZ_d

?DTHPV ODVHTLDN1 CRTfdecZ_V UVa`dZed

@ZRKECN RTQHKNG

8( % ' VQ 0 LPFKHU1 dZ]e ]`R^

8) % 0 VQ +0 LPFKHU1 dZ]e ]`R^

8* % +0 VQ -' LPFKHU1 T]Rj ]`R^

<TQRGTVKGU CPF SWCNKVKGU

ANQRH1 * e` , aVcTV_e

4HRVK VQ THUVTLFVLXH IHDVWTH1 D`cV eYR_ 2* Z_TYVd

=DVWTDN GTDLPDJH FNDUU1 G``c]j UcRZ_VU

3DRDFLV[ QI VKH OQUV NLOLVLPJ ND[HT VQ VTDPUOLV YDVHT "9UDV#1 D`UVcReV]j ]`h e`

^`UVcReV]j YZXY $*(*0 e` *(0* Z_)Yc%

4HRVK VQ YDVHT VDENH1 7S`fe * e` +, Z_TYVd

6THSWHPF[ QI INQQGLPJ1 E`_V

6THSWHPF[ QI RQPGLPJ1 =cVbfV_e

2XDLNDENH YDVHT UVQTDJH LP RTQILNH1 ?ZXY $RS`fe 3(. Z_TYVd%

6PVGTRTGVKXG ITQWRU

;DPG FDRDELNLV[ FNDUULILFDVLQP "LTTLJDVHG#1 E`_V daVTZWZVU

;DPG FDRDELNLV[ FNDUULILFDVLQP "PQPLTTLJDVHG#1 -h

8[GTQNQJLF AQLN 7TQWR1 9);

8KPQT 0QORQPGPVU

BCFUYQTVJ

?HTFHPV QI ODR WPLV1 / aVcTV_e

;DPGIQTO1 KZ]] a]RZ_d

>CXGPPC

?HTFHPV QI ODR WPLV1 / aVcTV_e

;DPGIQTO1 KZ]] a]RZ_d

9fde`^ J`Z] IVd`fcTV IVa`ce
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7QTCKP

?HTFHPV QI ODR WPLV1 / aVcTV_e

;DPGIQTO1 KZ]] a]RZ_d

;DPGIQTO RQULVLQP "VYQ%GLOHPULQPDN#1 K`Vd]`aV

;DPGIQTO RQULVLQP "VKTHH%GLOHPULQPDN#1 8RdV d]`aV

4QYP%UNQRH UKDRH1 9`_TRgV

2FTQUU%UNQRH UKDRH1 9`_TRgV

B[BCVGT

8CR APKV 0QORQUKVKQP

CDVHT1 +** aVcTV_e

5UVLODVHU DTH EDUHG QP QEUHTXDVLQPU$ GHUFTLRVLQPU$ DPG VTDPUHFVU QI VKH ODRWPLV&

BD.[BCFUYQTVJ UKNV NQCO% ' VQ ) RGTEGPV UNQRGU

8CR APKV ?GVVKPI

=DVLQPDN ODR WPLV U[OEQN1 3^^,

5NHXDVLQP1 +&*** e` +&,+* WVVe

<HDP DPPWDN RTHFLRLVDVLQP1 -, e` ., Z_TYVd

<HDP DPPWDN DLT VHORHTDVWTH1 .2 e` /. UVXcVVd =

6TQUV%ITHH RHTLQG1 +-- e` +3/ URjd

6DTONDPG FNDUULILFDVLQP1 GcZ^V WRc^]R_U ZW UcRZ_VU

8CR APKV 0QORQUKVKQP

CDGUYQTVK DPG ULOLNDT UQLNU1 2/ aVcTV_e

<LPQT FQORQPHPVU1 +/ aVcTV_e

5UVLODVHU DTH EDUHG QP QEUHTXDVLQPU$ GHUFTLRVLQPU$ DPG VTDPUHFVU QI VKH ODRWPLV&

1GUETKRVKQP QH BCFUYQTVJ

?GVVKPI

;DPGIQTO1 =]Red `_ eZ]] a]RZ_d

;DPGIQTO RQULVLQP "VKTHH%GLOHPULQPDN#1 JZUV d]`aV

?DTHPV ODVHTLDN1 KZ]]

@ZRKECN RTQHKNG

8( % ' VQ / LPFKHU1 dZ]e ]`R^

8) % / VQ ), LPFKHU1 dZ]ej T]Rj ]`R^

8* % ), VQ +/ LPFKHU1 T]Rj ]`R^

8+ % +/ VQ /' LPFKHU1 T]Rj ]`R^

<TQRGTVKGU CPF SWCNKVKGU

ANQRH1 * e` , aVcTV_e

4HRVK VQ THUVTLFVLXH IHDVWTH1 +2 e` -* Z_TYVd e` WcRXZaR_

=DVWTDN GTDLPDJH FNDUU1 J`^VhYRe a``c]j UcRZ_VU

3DRDFLV[ QI VKH OQUV NLOLVLPJ ND[HT VQ VTDPUOLV YDVHT "9UDV#1 MVcj ]`h e` ^`UVcReV]j

YZXY $*(** e` *(,* Z_)Yc%

9fde`^ J`Z] IVd`fcTV IVa`ce
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4HRVK VQ YDVHT VDENH1 7S`fe +, e` ,. Z_TYVd

6THSWHPF[ QI INQQGLPJ1 E`_V

6THSWHPF[ QI RQPGLPJ1 E`_V

3DNFLWO FDTEQPDVH$ ODZLOWO LP RTQILNH1 +* aVcTV_e

2XDLNDENH YDVHT UVQTDJH LP RTQILNH1 C`h $RS`fe .(, Z_TYVd%

6PVGTRTGVKXG ITQWRU

;DPG FDRDELNLV[ FNDUULILFDVLQP "LTTLJDVHG#1 E`_V daVTZWZVU

;DPG FDRDELNLV[ FNDUULILFDVLQP "PQPLTTLJDVHG#1 -h

8[GTQNQJLF AQLN 7TQWR1 9);

8KPQT 0QORQPGPVU

?GDTKPI

?HTFHPV QI ODR WPLV1 2 aVcTV_e

;DPGIQTO1 ;VacVddZ`_d

>KVVOCP

?HTFHPV QI ODR WPLV1 1 aVcTV_e

;DPGIQTO1 KZ]] a]RZ_d

BD/[BCFUYQTVJ UKNV NQCO% ) VQ , RGTEGPV UNQRGU

8CR APKV ?GVVKPI

=DVLQPDN ODR WPLV U[OEQN1 3^^-

5NHXDVLQP1 +&*** e` +&,+* WVVe

<HDP DPPWDN RTHFLRLVDVLQP1 -, e` ., Z_TYVd

<HDP DPPWDN DLT VHORHTDVWTH1 .2 e` /. UVXcVVd =

6TQUV%ITHH RHTLQG1 +-- e` +3/ URjd

6DTONDPG FNDUULILFDVLQP1 GcZ^V WRc^]R_U ZW UcRZ_VU

8CR APKV 0QORQUKVKQP

CDGUYQTVK DPG ULOLNDT UQLNU1 2/ aVcTV_e

<LPQT FQORQPHPVU1 +/ aVcTV_e

5UVLODVHU DTH EDUHG QP QEUHTXDVLQPU$ GHUFTLRVLQPU$ DPG VTDPUHFVU QI VKH ODRWPLV&

1GUETKRVKQP QH BCFUYQTVJ

?GVVKPI

;DPGIQTO1 B_`]]d `_ eZ]] a]RZ_d

;DPGIQTO RQULVLQP "VKTHH%GLOHPULQPDN#1 JZUV d]`aV

?DTHPV ODVHTLDN1 KZ]]

@ZRKECN RTQHKNG

8( % ' VQ / LPFKHU1 dZ]e ]`R^

8) % / VQ ), LPFKHU1 dZ]ej T]Rj ]`R^

8* % ), VQ +/ LPFKHU1 T]Rj ]`R^

8+ % +/ VQ /' LPFKHU1 T]Rj ]`R^

<TQRGTVKGU CPF SWCNKVKGU

ANQRH1 , e` 0 aVcTV_e

4HRVK VQ THUVTLFVLXH IHDVWTH1 +2 e` -* Z_TYVd e` WcRXZaR_

9fde`^ J`Z] IVd`fcTV IVa`ce
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=DVWTDN GTDLPDJH FNDUU1 J`^VhYRe a``c]j UcRZ_VU

3DRDFLV[ QI VKH OQUV NLOLVLPJ ND[HT VQ VTDPUOLV YDVHT "9UDV#1 MVcj ]`h e` ^`UVcReV]j

YZXY $*(** e` *(,* Z_)Yc%

4HRVK VQ YDVHT VDENH1 7S`fe +, e` ,. Z_TYVd

6THSWHPF[ QI INQQGLPJ1 E`_V

6THSWHPF[ QI RQPGLPJ1 E`_V

3DNFLWO FDTEQPDVH$ ODZLOWO LP RTQILNH1 +* aVcTV_e

2XDLNDENH YDVHT UVQTDJH LP RTQILNH1 C`h $RS`fe .(, Z_TYVd%

6PVGTRTGVKXG ITQWRU

;DPG FDRDELNLV[ FNDUULILFDVLQP "LTTLJDVHG#1 E`_V daVTZWZVU

;DPG FDRDELNLV[ FNDUULILFDVLQP "PQPLTTLJDVHG#1 -V

8[GTQNQJLF AQLN 7TQWR1 9);

8KPQT 0QORQPGPVU

?GDTKPI

?HTFHPV QI ODR WPLV1 2 aVcTV_e

;DPGIQTO1 ;VacVddZ`_d

>KVVOCP

?HTFHPV QI ODR WPLV1 1 aVcTV_e

;DPGIQTO1 KZ]] a]RZ_d

9fde`^ J`Z] IVd`fcTV IVa`ce
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?QKN 6PHQTOCVKQP HQT .NN AUGU

?QKN <TQRGTVKGU CPF =WCNKVKGU

KYV J`Z] Gc`aVceZVd R_U HfR]ZeZVd dVTeZ`_ Z_T]fUVd gRcZ`fd d`Z] ac`aVceZVd R_U bfR]ZeZVd

UZda]RjVU Rd eYV^ReZT ^Rad hZeY R df^^Rcj eRS]V W`c eYV d`Z] ^Ra f_Zed Z_ eYV dV]VTeVU

RcVR `W Z_eVcVde( 7 dZ_X]V gR]fV `c cReZ_X W`c VRTY ^Ra f_Ze Zd XV_VcReVU Sj RXXcVXReZ_X

eYV Z_eVcacVeZgV cReZ_Xd `W Z_UZgZUfR] ^Ra f_Ze T`^a`_V_ed( KYZd RXXcVXReZ`_ ac`TVdd

Zd UVWZ_VU W`c VRTY ac`aVcej `c bfR]Zej(

?QKN =WCNKVKGU CPF 3GCVWTGU

J`Z] bfR]ZeZVd RcV SVYRgZ`c R_U aVcW`c^R_TV ReecZSfeVd eYRe RcV _`e UZcVTe]j ^VRdfcVU&

Sfe RcV Z_WVccVU Wc`^ `SdVcgReZ`_d `W Uj_R^ZT T`_UZeZ`_d R_U Wc`^ d`Z] ac`aVceZVd(

<iR^a]V d`Z] bfR]ZeZVd Z_T]fUV _RefcR] UcRZ_RXV& R_U Wc`de RTeZ`_( J`Z] WVRefcVd RcV

ReecZSfeVd eYRe RcV _`e UZcVTe]j aRce `W eYV d`Z]( <iR^a]V d`Z] WVRefcVd Z_T]fUV d]`aV R_U

UVaeY e` cVdecZTeZgV ]RjVc( KYVdV WVRefcVd TR_ XcVRe]j Z^aRTe eYV fdV R_U ^R_RXV^V_e

`W eYV d`Z](

5ZFTQNQIKE ?QKN 4TQWR

?jUc`]`XZT d`Z] Xc`fad RcV SRdVU `_ VdeZ^ReVd `W cf_`WW a`eV_eZR]( J`Z]d RcV RddZX_VU

e` `_V `W W`fc Xc`fad RTT`cUZ_X e` eYV cReV `W hReVc Z_WZ]ecReZ`_ hYV_ eYV d`Z]d RcV _`e

ac`eVTeVU Sj gVXVeReZ`_& RcV eY`c`fXY]j hVe& R_U cVTVZgV acVTZaZeReZ`_ Wc`^ ]`_X'

UfcReZ`_ de`c^d(

KYV d`Z]d Z_ eYV L_ZeVU JeReVd RcV RddZX_VU e` W`fc Xc`fad $7& 8& 9& R_U ;% R_U eYcVV

UfR] T]RddVd $7);& 8);& R_U 9);%( KYV Xc`fad RcV UVWZ_VU Rd W`]]`hd4

>c`fa 7( J`Z]d YRgZ_X R YZXY Z_WZ]ecReZ`_ cReV $]`h cf_`WW a`eV_eZR]% hYV_ eY`c`fXY]j

hVe( KYVdV T`_dZde ^RZ_]j `W UVVa& hV]] UcRZ_VU e` ViTVddZgV]j UcRZ_VU dR_Ud `c

XcRgV]]j dR_Ud( KYVdV d`Z]d YRgV R YZXY cReV `W hReVc ecR_d^ZddZ`_(

>c`fa 8( J`Z]d YRgZ_X R ^`UVcReV Z_WZ]ecReZ`_ cReV hYV_ eY`c`fXY]j hVe( KYVdV T`_dZde

TYZVW]j `W ^`UVcReV]j UVVa `c UVVa& ^`UVcReV]j hV]] UcRZ_VU `c hV]] UcRZ_VU d`Z]d eYRe

YRgV ^`UVcReV]j WZ_V eViefcV e` ^`UVcReV]j T`RcdV eViefcV( KYVdV d`Z]d YRgV R

^`UVcReV cReV `W hReVc ecR_d^ZddZ`_(
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>c`fa 9( J`Z]d YRgZ_X R d]`h Z_WZ]ecReZ`_ cReV hYV_ eY`c`fXY]j hVe( KYVdV T`_dZde

TYZVW]j `W d`Z]d YRgZ_X R ]RjVc eYRe Z^aVUVd eYV U`h_hRcU ^`gV^V_e `W hReVc `c d`Z]d

`W ^`UVcReV]j WZ_V eViefcV `c WZ_V eViefcV( KYVdV d`Z]d YRgV R d]`h cReV `W hReVc

ecR_d^ZddZ`_(

>c`fa ;( J`Z]d YRgZ_X R gVcj d]`h Z_WZ]ecReZ`_ cReV $YZXY cf_`WW a`eV_eZR]% hYV_

eY`c`fXY]j hVe( KYVdV T`_dZde TYZVW]j `W T]Rjd eYRe YRgV R YZXY dYcZ_\'dhV]] a`eV_eZR]&

d`Z]d eYRe YRgV R YZXY hReVc eRS]V& d`Z]d eYRe YRgV R T]RjaR_ `c T]Rj ]RjVc Re `c _VRc eYV

dfcWRTV& R_U d`Z]d eYRe RcV dYR]]`h `gVc _VRc]j Z^aVcgZ`fd ^ReVcZR]( KYVdV d`Z]d YRgV

R gVcj d]`h cReV `W hReVc ecR_d^ZddZ`_(

@W R d`Z] Zd RddZX_VU e` R UfR] YjUc`]`XZT Xc`fa $7);& 8);& `c 9);%& eYV WZcde ]VeeVc Zd W`c

UcRZ_VU RcVRd R_U eYV dVT`_U Zd W`c f_UcRZ_VU RcVRd( F_]j eYV d`Z]d eYRe Z_ eYVZc _RefcR]

T`_UZeZ`_ RcV Z_ Xc`fa ; RcV RddZX_VU e` UfR] T]RddVd(

9fde`^ J`Z] IVd`fcTV IVa`ce
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@CDNG[5ZFTQNQIKE ?QKN 4TQWR

5ZFTQNQIKE ?QKN 4TQWR[ ?WOOCTZ DZ 8CR APKV [ @TWODWNN 0QWPVZ% ;JKQ #;5(++$

8CR WPKV UZODQN 8CR WPKV PCOG >CVKPI .ETGU KP .;6 <GTEGPV QH .;6

?` ?`]]j dZ]e ]`R^& WcVbfV_e]j

W]``UVU

8); /(* 0(2"

Id8 IZee^R_ dZ]e ]`R^& , e` 0

aVcTV_e d]`aVd

9 2(. ++(-"

Id9 IZee^R_ dZ]e ]`R^& 0 e` +,

aVcTV_e d]`aVd

9 *(2 +(+"

JT JVScZ_X dZ]e ]`R^& eZ]]

dfSdecRef^

9); .(3 0(0"

N NReVc +(. +(3"

NS7 NRUdh`ceY dZ]e ]`R^& * e`

, aVcTV_e d]`aVd

9); /+(+ 02(2"

NS8 NRUdh`ceY dZ]e ]`R^& , e`

0 aVcTV_e d]`aVd

9); ,(1 -(0"

@QVCNU HQT .TGC QH 6PVGTGUV -*&) (''&'"

>CVKPI ;RVKQPU[5ZFTQNQIKE ?QKN 4TQWR

2JJTHJDVLQP <HVKQG1 ;`^Z_R_e 9`_UZeZ`_

3QORQPHPV ?HTFHPV 3WVQII1 =QPH ARHFLILHG

BLH%ETHDM @WNH1 ?ZXYVc
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1 - Pre-Dev 2 - Post-Dev Controlled 3 - Post-Dev Uncontrolled

4 - Basin

5 - Post-Dev

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Project: lordstown.gpw Wednesday, 02 / 11 / 2015



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 7.006 ------- ------- 18.40 26.63 33.95 41.98 Pre-Dev

2 SCS Runoff ------ ------- 32.07 ------- ------- 50.38 61.82 71.20 80.91 Post-Dev Controlled

3 SCS Runoff ------ ------- 2.936 ------- ------- 6.155 8.413 10.35 12.41 Post-Dev Uncontrolled

4 Reservoir 2 ------- 3.249 ------- ------- 11.11 12.85 14.02 15.08 Basin

5 Combine 3, 4 ------- 5.042 ------- ------- 17.24 21.17 24.22 27.30 Post-Dev

Proj. file: lordstown.gpw Wednesday, 02 / 11 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 7.006 2 724 24,240 ------ ------ ------ Pre-Dev

2 SCS Runoff 32.07 2 716 65,856 ------ ------ ------ Post-Dev Controlled

3 SCS Runoff 2.936 2 724 8,804 ------ ------ ------ Post-Dev Uncontrolled

4 Reservoir 3.249 2 742 38,485 2 958.68 36,414 Basin

5 Combine 5.042 2 728 47,289 3, 4 ------ ------ Post-Dev

lordstown.gpw Return Period: 2 Year Wednesday, 02 / 11 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 02 / 11 / 2015

Hyd. No. 1

Pre-Dev

Hydrograph type = SCS Runoff Peak discharge = 7.006 cfs
Storm frequency = 2 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 24,240 cuft
Drainage area = 15.660 ac Curve number = 71
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 2.39 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 02 / 11 / 2015

Hyd. No. 2

Post-Dev Controlled

Hydrograph type = SCS Runoff Peak discharge = 32.07 cfs
Storm frequency = 2 yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 65,856 cuft
Drainage area = 12.810 ac Curve number = 91
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 2.39 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 02 / 11 / 2015

Hyd. No. 3

Post-Dev Uncontrolled

Hydrograph type = SCS Runoff Peak discharge = 2.936 cfs
Storm frequency = 2 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 8,804 cuft
Drainage area = 3.700 ac Curve number = 77
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 2.39 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 02 / 11 / 2015

Hyd. No. 4

Basin

Hydrograph type = Reservoir Peak discharge = 3.249 cfs
Storm frequency = 2 yrs Time to peak = 742 min
Time interval = 2 min Hyd. volume = 38,485 cuft
Inflow hyd. No. = 2 - Post-Dev Controlled Max. Elevation = 958.68 ft
Reservoir name = Basin Max. Storage = 36,414 cuft

Storage Indication method used.
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Pond No. 1 - Basin

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 957.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 957.00 20,183 0 0
1.00 958.00 21,821 20,995 20,995
2.00 959.00 23,516 22,661 43,656
3.00 960.00 25,268 24,384 68,040
4.00 961.00 27,076 26,164 94,204
5.00 962.00 28,941 28,000 122,205

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 18.00 3.00 0.00 0.00

Span (in) = 18.00 3.00 0.00 0.00

No. Barrels = 1 1 0 0

Invert El. (ft) = 957.00 958.25 0.00 0.00

Length (ft) = 100.00 0.00 0.00 0.00

Slope (%) = 2.00 0.00 0.00 n/a

N-Value = .013 .013 .013 n/a

Orifice Coeff. = 0.60 0.60 0.60 0.60

Multi-Stage = n/a No No No

Crest Len (ft) = 12.00 0.00 0.00 0.00

Crest El. (ft) = 958.50 0.00 0.00 0.00

Weir Coeff. = 3.33 3.33 3.33 3.33

Weir Type = 1 --- --- ---

Multi-Stage = Yes No No No

Exfil.(in/hr) = 0.000 (by Contour)

TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 957.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
1.00 20,995 958.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
2.00 43,656 959.00 9.08 ic 0.19 ic --- --- 9.07 s --- --- --- --- --- 9.262
3.00 68,040 960.00 12.73 ic 0.30 ic --- --- 12.72 s --- --- --- --- --- 13.02
4.00 94,204 961.00 15.33 ic 0.38 ic --- --- 15.27 s --- --- --- --- --- 15.65
5.00 122,205 962.00 17.53 ic 0.45 ic --- --- 17.41 s --- --- --- --- --- 17.86
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Hyd. No. 5

Post-Dev

Hydrograph type = Combine Peak discharge = 5.042 cfs
Storm frequency = 2 yrs Time to peak = 728 min
Time interval = 2 min Hyd. volume = 47,289 cuft
Inflow hyds. = 3, 4 Contrib. drain. area = 3.700 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 18.40 2 724 54,773 ------ ------ ------ Pre-Dev

2 SCS Runoff 50.38 2 716 105,833 ------ ------ ------ Post-Dev Controlled

3 SCS Runoff 6.155 2 722 17,574 ------ ------ ------ Post-Dev Uncontrolled

4 Reservoir 11.11 2 724 78,459 2 959.42 53,756 Basin

5 Combine 17.24 2 724 96,032 3, 4 ------ ------ Post-Dev

lordstown.gpw Return Period: 10 Year Wednesday, 02 / 11 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hyd. No. 1

Pre-Dev

Hydrograph type = SCS Runoff Peak discharge = 18.40 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 54,773 cuft
Drainage area = 15.660 ac Curve number = 71
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 3.38 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 2

Post-Dev Controlled

Hydrograph type = SCS Runoff Peak discharge = 50.38 cfs
Storm frequency = 10 yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 105,833 cuft
Drainage area = 12.810 ac Curve number = 91
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 3.38 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 3

Post-Dev Uncontrolled

Hydrograph type = SCS Runoff Peak discharge = 6.155 cfs
Storm frequency = 10 yrs Time to peak = 722 min
Time interval = 2 min Hyd. volume = 17,574 cuft
Drainage area = 3.700 ac Curve number = 77
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 3.38 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 4

Basin

Hydrograph type = Reservoir Peak discharge = 11.11 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 78,459 cuft
Inflow hyd. No. = 2 - Post-Dev Controlled Max. Elevation = 959.42 ft
Reservoir name = Basin Max. Storage = 53,756 cuft

Storage Indication method used.
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Hyd. No. 5

Post-Dev

Hydrograph type = Combine Peak discharge = 17.24 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 96,032 cuft
Inflow hyds. = 3, 4 Contrib. drain. area = 3.700 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 26.63 2 724 77,270 ------ ------ ------ Pre-Dev

2 SCS Runoff 61.82 2 716 131,538 ------ ------ ------ Post-Dev Controlled

3 SCS Runoff 8.413 2 722 23,728 ------ ------ ------ Post-Dev Uncontrolled

4 Reservoir 12.85 2 726 104,163 2 959.95 66,716 Basin

5 Combine 21.17 2 724 127,891 3, 4 ------ ------ Post-Dev

lordstown.gpw Return Period: 25 Year Wednesday, 02 / 11 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hyd. No. 1

Pre-Dev

Hydrograph type = SCS Runoff Peak discharge = 26.63 cfs
Storm frequency = 25 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 77,270 cuft
Drainage area = 15.660 ac Curve number = 71
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 4.00 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 2

Post-Dev Controlled

Hydrograph type = SCS Runoff Peak discharge = 61.82 cfs
Storm frequency = 25 yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 131,538 cuft
Drainage area = 12.810 ac Curve number = 91
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 4.00 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 3

Post-Dev Uncontrolled

Hydrograph type = SCS Runoff Peak discharge = 8.413 cfs
Storm frequency = 25 yrs Time to peak = 722 min
Time interval = 2 min Hyd. volume = 23,728 cuft
Drainage area = 3.700 ac Curve number = 77
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 4.00 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 4

Basin

Hydrograph type = Reservoir Peak discharge = 12.85 cfs
Storm frequency = 25 yrs Time to peak = 726 min
Time interval = 2 min Hyd. volume = 104,163 cuft
Inflow hyd. No. = 2 - Post-Dev Controlled Max. Elevation = 959.95 ft
Reservoir name = Basin Max. Storage = 66,716 cuft

Storage Indication method used.
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Hyd. No. 5

Post-Dev

Hydrograph type = Combine Peak discharge = 21.17 cfs
Storm frequency = 25 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 127,891 cuft
Inflow hyds. = 3, 4 Contrib. drain. area = 3.700 ac
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 33.95 2 722 97,194 ------ ------ ------ Pre-Dev

2 SCS Runoff 71.20 2 716 152,915 ------ ------ ------ Post-Dev Controlled

3 SCS Runoff 10.35 2 722 29,055 ------ ------ ------ Post-Dev Uncontrolled

4 Reservoir 14.02 2 726 125,539 2 960.37 77,476 Basin

5 Combine 24.22 2 722 154,593 3, 4 ------ ------ Post-Dev

lordstown.gpw Return Period: 50 Year Wednesday, 02 / 11 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hyd. No. 1

Pre-Dev

Hydrograph type = SCS Runoff Peak discharge = 33.95 cfs
Storm frequency = 50 yrs Time to peak = 722 min
Time interval = 2 min Hyd. volume = 97,194 cuft
Drainage area = 15.660 ac Curve number = 71
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 4.51 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 2

Post-Dev Controlled

Hydrograph type = SCS Runoff Peak discharge = 71.20 cfs
Storm frequency = 50 yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 152,915 cuft
Drainage area = 12.810 ac Curve number = 91
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 4.51 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 3

Post-Dev Uncontrolled

Hydrograph type = SCS Runoff Peak discharge = 10.35 cfs
Storm frequency = 50 yrs Time to peak = 722 min
Time interval = 2 min Hyd. volume = 29,055 cuft
Drainage area = 3.700 ac Curve number = 77
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 4.51 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 4

Basin

Hydrograph type = Reservoir Peak discharge = 14.02 cfs
Storm frequency = 50 yrs Time to peak = 726 min
Time interval = 2 min Hyd. volume = 125,539 cuft
Inflow hyd. No. = 2 - Post-Dev Controlled Max. Elevation = 960.37 ft
Reservoir name = Basin Max. Storage = 77,476 cuft

Storage Indication method used.
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Hyd. No. 5

Post-Dev

Hydrograph type = Combine Peak discharge = 24.22 cfs
Storm frequency = 50 yrs Time to peak = 722 min
Time interval = 2 min Hyd. volume = 154,593 cuft
Inflow hyds. = 3, 4 Contrib. drain. area = 3.700 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 41.98 2 722 118,984 ------ ------ ------ Pre-Dev

2 SCS Runoff 80.91 2 716 175,289 ------ ------ ------ Post-Dev Controlled

3 SCS Runoff 12.41 2 722 34,787 ------ ------ ------ Post-Dev Uncontrolled

4 Reservoir 15.08 2 726 147,912 2 960.79 88,616 Basin

5 Combine 27.30 2 722 182,699 3, 4 ------ ------ Post-Dev

lordstown.gpw Return Period: 100 Year Wednesday, 02 / 11 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3
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Hyd. No. 1

Pre-Dev

Hydrograph type = SCS Runoff Peak discharge = 41.98 cfs
Storm frequency = 100 yrs Time to peak = 722 min
Time interval = 2 min Hyd. volume = 118,984 cuft
Drainage area = 15.660 ac Curve number = 71
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 5.04 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 2

Post-Dev Controlled

Hydrograph type = SCS Runoff Peak discharge = 80.91 cfs
Storm frequency = 100 yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 175,289 cuft
Drainage area = 12.810 ac Curve number = 91
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 5.04 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 3

Post-Dev Uncontrolled

Hydrograph type = SCS Runoff Peak discharge = 12.41 cfs
Storm frequency = 100 yrs Time to peak = 722 min
Time interval = 2 min Hyd. volume = 34,787 cuft
Drainage area = 3.700 ac Curve number = 77
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 5.04 in Distribution = Type II
Storm duration = 24 hrs Shape factor = 484
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Hyd. No. 4

Basin

Hydrograph type = Reservoir Peak discharge = 15.08 cfs
Storm frequency = 100 yrs Time to peak = 726 min
Time interval = 2 min Hyd. volume = 147,912 cuft
Inflow hyd. No. = 2 - Post-Dev Controlled Max. Elevation = 960.79 ft
Reservoir name = Basin Max. Storage = 88,616 cuft

Storage Indication method used.
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Hyd. No. 5

Post-Dev

Hydrograph type = Combine Peak discharge = 27.30 cfs
Storm frequency = 100 yrs Time to peak = 722 min
Time interval = 2 min Hyd. volume = 182,699 cuft
Inflow hyds. = 3, 4 Contrib. drain. area = 3.700 ac
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#Z2-028 k Highland k Sammis 345kV and Highland - Mansfield 345kV
Generation Interconnection

General

The Interconnection Customer (IC) is proposing to install an 800 MW natural gas facility to be
located in Trumbell County, OH and has requested to be studied as an 800 MW Energy (800MW
Capacity) resource interconnecting into the ATSI area. The IC has proposed in-service date is
for April 29, 2019. Impacts on the MISO member transmission systems will be done as a
part of the Facilities Study phase, which may reveal new upgrades required for this project
to be put in service.

This Generation Interconnection Feasibility Study provides analysis results to aid the IC in
assessing the practicality and cost of incorporating the facility into the PJM system. This study
was limited to load flow analyses of probable contingencies. If the IC elects to pursue a System
Impact Study, a more comprehensive analysis will be performed.

Point(s) of Interconnection
Z2-028 will interconnect with the ATSI transmission system at one of two options: Option 1 is
to connect to two lines simultaneously at Highland m Sammis 345kV and Highland m Mansfield
345kV. For Option 1, it is expected to take a minimum of 48 months from the date of a fully
executed Interconnection Construction Service Agreement to complete all ATSI upgrades for
project Z2-028. Option 2 is to connect to two lines simultaneously at Highland m Mansfield
345kV and Highland m Hannah 345kV. Please note that all costs below associated with
Attachment Facilities, Direct and Non-Direct Connection Facilities being referenced are
provided for Option 1 only. Should Option 2 be chosen, Attachment Facilities, Direct and Non-
Direct Connection Facilities costs will be provided as a part of the System Impact Study report.

Note: Any ATSI cost estimates throughout this report were produced without a detailed
engineering review and are subject to error. More accurate estimates will be determined as a part
of the System Impact Study.

The following assumptions were made when making these cost/time estimates:
' Interconnection Customer to provide all right-of-way, permits, easements, etc.
' No environmental issues
' No delays in acquiring necessary permits
' All system outages will be allowed when requested.

Option 1 Attachment Facilities
To accommodate this interconnection, loops to both Highland m Mansfield and Highland m
Sammis 345kV lines from proposed ring bus listed in Option 1 Direct Connection section is
required. This loop tie-in will cost approximately $3,033,600 (add $732,700 tax if applicable for
a total of $3,766,300). The single line is shown below in Figure 1.

The IC is required to construct all connection facilities in accordance with the ATSI published
standards.



Option 1 Direct Connection
To accommodate this interconnection, the installation of a five-breaker ring bus will be required.
The total preliminary cost estimate for Direct Connection work is given in the following tables
below.

For ATSI building Direct Connection cost estimates:

Table 1. Direct Connect Cost Estimate

Description Total Cost Tax
Total with

Tax

Install new 345kV five-breaker ring bus substation to
interconnect Z2-028

$10,413,000 $2,514,800 $12,927,800

Engineering Oversight and Commissioning $141,900 $33,200 $175,100

Total $10,54,900 $2,548,000 $13,102,900

Option 1 Non-Direct Connection
To accommodate this interconnection, installation of fiber from project Z2-028 to Highland
substation must be installed and line relaying at Highland substation to new Z2-028
interconnection bus. The total preliminary cost estimate for Non-Direct Connection work is
given in the following tables below:

For ATSI building Non-Direct Connection cost estimates:

Table 2. Non-Direct Connect Cost Estimate

Description Total Cost Tax
Total with

Tax
Upgrade Highland substation line relaying to new Z2-028
interconnection bus

$236,000 $57,000 $293,000

Install fiber from Z2-028 Interconnection substation to Highland
substation

$121,900 $28,500 $150,400

Total $357,900 $85,500 $443,400

The following protection requirements are required by ATSI for this project:

Z2-028 345kV Interconnecting Ring Bus Substation

345kV Transmission Line Protection
' Highland #1 line exit

- Primary relay: SEL-411L relay with line current differential protection over fiber
- Backup relay: SEL-411L relay with line current differential protection over fiber
- Fiber-optic cable path with dedicated fibers for use with the SEL-411L primary and

backup relaying



( Planning to determine if dual, independent paths necessary for stability
purposes

' Highland #2 line exit
- Primary relay: SEL-411L relay with line current differential protection over fiber
- Backup relay: SEL-411L relay with line current differential protection over fiber
- Fiber-optic cable path with dedicated fibers for use with the SEL-411L primary and

backup relaying
( Planning to determine if dual, independent paths necessary for stability

purposes

' Mansfield line exit
- Primary relay: SEL-421-5 directional comparison blocking line relaying operating

over power line carrier (PLC) communications
( Ametek/Pulsar UPLC on/off carrier set for use with directional comparison

blocking line relaying.
( CCVTs with carrier accessories in one phase and at least two secondary

windings, line tuner, and wavetrap for use with PLC relaying
- Backup relay: SEL-421-5 non-pilot direct tripping backup relay

( Planning to determine if dual pilot protection is necessary for stability
purposes

' Sammis line exit
- Primary relay: SEL-421-5 directional comparison blocking line relaying operating

over power line carrier (PLC) communications
( Ametek/Pulsar UPLC on/off carrier set for use with directional comparison

blocking line relaying.
( CCVTs with carrier accessories in one phase and at least two secondary

windings, line tuner, and wavetrap for use with PLC relaying
- Backup relay: SEL-421-5 non-pilot direct tripping backup relay

( Planning to determine if dual pilot protection is necessary for stability
purposes

' Z2-028 Generating Station line exit
- Primary relay: SEL-411L relay with line current differential protection over fiber
- Backup relay: SEL-411L relay with line current differential protection over fiber
- Dual, independent fiber-optic cable paths with dedicated fibers for use with the SEL-

411L primary and backup relaying

345kV Breaker Failure to Trip Protection
' 345kV Breaker Failure to Trip Relaying

- SEL-501 breaker failure to trip relaying (1 on each 345kV breakers). The breaker
failure to trip relaying on the Z2-028, Highland #1, and Highland #2 line exit breakers
shall initiate direct transfer trip via the SEL-411L relays (fiber).



Z2-028 345kV Generating Station
345kV Transmission Line Protection

' Z2-028 Interconnecting Station line exit
- Primary relay: SEL-411L relay with line current differential protection over fiber
- Backup relay: SEL-411L relay with line current differential protection over fiber

345kV Breaker Failure to Trip Protection
' 345kV Breaker Failure to Trip Relaying

- SEL-352-2 breaker failure to trip relaying on each of four 345kV breakers (one line
and three Unit). The breaker failure to trip relaying on the Z2-028 Interconnecting
Station line exit breaker shall initiate direct transfer trip via the SEL-411L primary
and backup line relays (fiber).

345kV Bus & GSU Transformer Protection @ Z2-028 Generating Station (minimum
protection to meet FE requirements)

' To be determined in a later study phase.

FE System Modifications

Highland 345kV Substation

345kV Transmission Line Protection
' Z2-028 Interconnecting Station line exit

- Primary relay: SEL-411L relay with line current differential protection over fiber
- Backup relay: SEL-411L relay with line current differential protection over fiber

' Z2-028 Interconnecting Station line exit
- Primary relay: SEL-411L relay with line current differential protection over fiber
- Backup relay: SEL-411L relay with line current differential protection over fiber

Mansfield 345kV Substation
345kV Circuit Breaker Adequacy

' (14) 345kV circuit breakers have been identified by PJM as overdutied with the addition
of Z2-028. This would necessitate replacing the existing 72kA breakers with 80kA
breakers.



Revenue Metering and SCADA Requirements

For PJM: IC will be required to install equipment necessary to provide Revenue Metering
(KWH, EP;LB) TaW eXT_ g\`X WTgT (EQ+ EP;L) Ybe C=pf ZXaXeTg\aZ LXfbheVX- MXX JDG
Manuals M-01 and M-14D, and PJM Tariff Sections 24.1 and 24.2.

For ATSI: The Interconnection Customer will be required to comply with all FE Revenue
Metering Requirements for Generation Interconnection Customers. The Revenue Metering
LXdh\eX`Xagf `Tl UX YbhaW j\g[\a g[X n@\efg?aXeZl LXdh\eX`Xagf Ybe NeTaf`\ff\ba =baaXVgXW
@TV\_\g\Xfo WbVh`Xag _bVTgXW Tg g[X Yb__bj\aZ _\a^f9$

http://www.firstenergycorp.com/feconnect
http://www.pjm.com/planning/design-engineering/to-tech-standards.aspx



Option 1: Highland k Sammis 345kV and Highland k Mansfield
345kV

Network Impacts
The Queue Project Z2-028 was studied as an 800.0 MW (800.0 MW Capacity) injection
simultaneously into Highland m Sammis and Highland m Mansfield 345kV lines in the ATSI
area. Project Z2-028 was evaluated for compliance with applicable reliability planning criteria
(PJM, NERC, NERC Regional Reliability Councils, and Transmission Owners). Project Z2-028
was studied with a commercial probability of 53%. Potential network impacts were as follows:

Generator Deliverability

(Single or N-1 contingencies for the Capacity portion only of the interconnection)

No violations were identified.
Multiple Facility Contingency

(Double Circuit Tower Line(DCTL), Line with Failed Breaker(LFFB) and Bus Fault(Bus)
contingencies for the full energy output.)

No violations were identified.

Contribution to Previously Identified Overloads

%<FGQ NPMHCAR AMLRPG@SRCQ RM RFC DMJJMUGLE AMLRGLECLAW MTCPJM?BQ' G)C) Y5CRUMPI 1KN?ARQZ'

identified for earlier generation or transmission interconnection projects in the PJM Queue.)

No violations were identified.

Short Circuit

(Summary of impacted circuit breakers)

PJM has completed the short circuit analysis of the Z2-028 queue project Highland m Sammis
345kV and Highland m Mansfield 345kV. One option was considered during this study: the
primary option was a double tap of the Highland m Sammis 345kV and Highland m Mansfield
345kV lines. PJM analysis found 14 breakers to be over duty in the ATSI transmission area.
The breakers are listed below:

Bus_NO BUS BREAKER
Duty %
with Z2-

028

Duty %
without
Z2-028

Duty %
Difference

Duty Amps
With Z2-028

Duty Amps
Without Z2-

028
Notes

9728
B.MNSFLD
345 345.kV

BVLY1-
HOYT :

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

BVLY1-S.
BUS

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

BVLY2-
GEN1 :

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty



9728
B.MNSFLD
345 345.kV

BVLY2-S.
BUS

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

CHAMB-S.
BUS

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

CRESENT-S.
B

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

GEN NO 1-N. 102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

GEN NO 2-N. 102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

GEN NO 3-N. 102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

GEN2-
CHAMB :

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

GEN3-S.
BUS

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

HIGH-
CRESCEN

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

HIGH-N.
BUS

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

HOYT-N.
BUS

102.80% 98.93% 3.87% 74014.9 71231.2
New

Overduty

PJM analysis also found 1 new breakers to be over-duty in the AEP transmission area. This is
originally an ATSI project but an AEP bus is 3 or more buses away. The new over-duty
breakers are listed below:

Bus_NO BUS BREAKER
Duty %
with Z2-

028

Duty %
without
Z2-028

Duty %
Difference

Duty Amps
With Z2-028

Duty Amps
Without Z2-

028
Notes

0
05CORRID

138.kV
106N 100.00% 100.0% 0.0% 65000.6 64999.2

New
Overduty

It will take approximately 18 months to complete replacement of this breaker. See Table 4
below for cost estimate details.

The following upgrades listed in Table 3 will mitigate the ATSI overdutied breakers listed
above:

Table 3. ATSI Breaker Replacement Cost Estimate

Description Total Cost Taxes
Total with

Tax
Replace three overdutied 345kV circuit breakers at Bruce

Mansfield substation.
$2,909,100 $702,600 $3,611,700

Replace three overdutied 345kV circuit breakers at Bruce
Mansfield substation.

$2,909,100 $702,600 $3,611,700

Replace three overdutied 345kV circuit breakers at Bruce
Mansfield substation.

$2,909,100 $702,600 $3,611,700

Replace three overdutied 345kV circuit breakers at Bruce
Mansfield substation.

$2,909,100 $702,600 $3,611,700



Replace two overdutied 345kV circuit breakers at Bruce
Mansfield substation.

$1,944,400 $469,600 $2,414,000

Total $13,580,800 $3,280,000 $16,860,800

The following upgrades listed in Table 4 will mitigate the AEP overdutied breakers listed above:

Table 4. AEP Breaker Replacement Cost Estimate

Description Total Cost

Replace overdutied 138kV circuit breaker 106N at Corridor substation. $500,000

Total $500,000

Light Load Analysis - 2018

Not required.

System Reinforcements

New System Reinforcements

(Upgrades required to mitigate reliability criteria violations, i.e. "Network Impacts", initially
caused by the addition of this project generation)

None.

Contribution to Previously Identified System Reinforcements

(Overloads initially caused by prior Queue positions with additional contribution to overloading
by this project. This project may have a % allocation cost responsibility which will be calculated
and reported for the Impact Study)

None.

Energy Portion of Interconnection Request

PJM also studied the delivery of the energy portion of the surrounding generation. Any potential
problems identified below are likely to result in operational restrictions to the project under
study. The developer can proceed with network upgrades to eliminate the operational restriction
at their discretion by submitting a Transmission Interconnection request.

Note: Only the most severely overloaded conditions are listed. There is no guarantee of full
delivery of energy for this project by fixing only the conditions listed in this section. With a
Transmission Interconnection Request, a subsequent analysis will be performed which analyzes
all overload conditions associated with the overloaded element(s) identified. As a result of the
aggregate energy resources in the area, the following violations were identified.

As a result of the aggregate energy resources in the area, no violations were identified.



Option 2: Highland k Mansfield 345kV and Highland k Hannah
345kV

Network Impacts
The Queue Project Z2-028 was studied as an 800.0 MW (800.0 MW Capacity) injection
simultaneously into Highland m Mansfield and Highland m Hannah 345kV lines in the ATSI area.
Project Z2-028 was evaluated for compliance with applicable reliability planning criteria (PJM,
NERC, NERC Regional Reliability Councils, and Transmission Owners). Project Z2-028 was
studied with a commercial probability of 53%. Potential network impacts were as follows:

Generator Deliverability

(Single or N-1 contingencies for the Capacity portion only of the interconnection)

No violations were identified.

Multiple Facility Contingency

(Double Circuit Tower Line(DCTL), Line with Failed Breaker(LFFB) and Bus Fault(Bus)
contingencies for the full energy output.)

Item 1a. (FE - FE) The Z2-028 TAP-02HANNA 345 kV line (from bus 917140 to bus
238781 ckt 1) loads from 82.91% to 102.51% (DC power flow) of its emergency rating
(1554 MVA) for the tower line contingency outage of 'C5-TWL-CR31B'. This project
contributes approximately 304.62 MW to the thermal violation.

CONTINGENCY 'C5-TWL-CR31B' /* HANNA-MAN, HANNA-
BEAV VAL 345
DISCONNECT BRANCH FROM BUS 238781 TO BUS 238941 CKT 1 /* 02HANNA

345.00 02MANSFD 345.00
DISCONNECT BRANCH FROM BUS 238781 TO BUS 253902 CKT 1 /* 02HANNA

345.00 15BVRVAL 345.00
END

Please refer to Appendix 1 for a table containing the generators having contribution to this
flowgate.

Contribution to Previously Identified Overloads

(This NPMHCAR AMLRPG@SRCQ RM RFC DMJJMUGLE AMLRGLECLAW MTCPJM?BQ' G)C) Y5CRUMPI 1KN?ARQZ'

identified for earlier generation or transmission interconnection projects in the PJM Queue.)

No violations were identified.

Short Circuit

(Summary of impacted circuit breakers)

PJM has completed the short circuit analysis of the Z2-028 queue project Highland m Mansfield
345kV and Highland m Hannah 345kV. One option was considered during this study: the



secondary option was a double tap of the Highland m Mansfield 345kV and Highland m Hanna
345kV lines. PJM analysis found 16 breakers to be over duty in the ATSI transmission area.
The breakers are listed below:

Bus_NO BUS BREAKER
Duty %
with Z2-

028

Duty %
without
Z2-028

Duty %
Difference

Duty Amps
With Z2-028

Duty Amps
Without Z2-

028
Notes

9728
B.MNSFLD
345 345.kV

BVLY1-
HOYT :

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

BVLY1-S.
BUS

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

BVLY2-
GEN1 :

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

BVLY2-S.
BUS

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

CHAMB-S.
BUS

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

CRESENT-S.
B

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

GEN NO 1-N. 102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

GEN NO 2-N. 102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

GEN NO 3-N. 102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

GEN2-
CHAMB :

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

GEN3-S.
BUS

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

HIGH-
CRESCEN

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

HIGH-N.
BUS

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9728
B.MNSFLD
345 345.kV

HOYT-N.
BUS

102.80% 98.93% 3.87% 74058.2 71231.2
New

Overduty

9200
HANNA 345

345.kV
HIGHLD-

TR1 :
101.32% 90.85% 10.47% 39335.9 35272.5

New
Overduty

9200
HANNA 345

345.kV
JUNIPER-

TR2
101.32% 90.85% 10.47% 39335.9 35272.5

New
Overduty

PJM analysis also found 1 new breakers to be over-duty in the AEP transmission area. This is
originally an ATSI project but an AEP bus is 3 or more buses away. The new over-duty
breakers are listed below:

Bus_NO BUS BREAKER
Duty %
with Z2-

028

Duty %
without
Z2-028

Duty %
Difference

Duty Amps
With Z2-028

Duty Amps
Without Z2-

028
Notes

0
05CORRID

138.kV
106N 100.00% 100.0% 0.0% 65000.6 64999.2

New
Overduty

Should Option 2 be chosen, mitigations and cost estimates for any over-duty breakers will be
provided with the System Impact Study report.



Light Load Analysis - 2018

Not required.

System Reinforcements

New System Reinforcements

(Upgrades required to mitigate reliability criteria violations, i.e. "Network Impacts", initially
caused by the addition of this project generation)

If this option is chosen, cost estimates and mitigation will be provided as a part of the System
Impact Study.

Contribution to Previously Identified System Reinforcements

(Overloads initially caused by prior Queue positions with additional contribution to overloading
by this project. This project may have a % allocation cost responsibility which will be calculated
and reported for the Impact Study)

None.

Energy Portion of Interconnection Request

PJM also studied the delivery of the energy portion of the surrounding generation. Any potential
problems identified below are likely to result in operational restrictions to the project under
study. The developer can proceed with network upgrades to eliminate the operational restriction
at their discretion by submitting a Transmission Interconnection request.

Note: Only the most severely overloaded conditions are listed. There is no guarantee of full
delivery of energy for this project by fixing only the conditions listed in this section. With a
Transmission Interconnection Request, a subsequent analysis will be performed which analyzes
all overload conditions associated with the overloaded element(s) identified. As a result of the
aggregate energy resources in the area, the following violations were identified.

As a result of the aggregate energy resources in the area, no violations were identified.
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Limitations

At the request of Clean Energy Future – Lordstown, LLC (CEF-L) and Energy Initiatives

Group, LLC, Exponent conducted specific modeling and evaluations of the electrical

environment for the 345 kilovolt Ringbus Interconnection of the Lordstown Energy Center in

the Village of Lordstown, Ohio. This report summarizes work performed to date and presents

the findings resulting from that work. In the analysis, we have relied on transmission line

design geometry, usage, specifications, and various other types of information provided by the

client. We cannot verify the correctness of this input data, and rely on the client for the data’s

accuracy. Although Exponent has exercised usual and customary care in the conduct of this

analysis, the responsibility for the design and operation of the project remains fully with the

client.

The findings presented herein are made to a reasonable degree of engineering and scientific

certainty. Exponent reserves the right to supplement this report and to expand or modify

opinions based on review of additional material as it becomes available through any additional

work or review of additional work performed by others.

The scope of services performed during this investigation may not adequately address the needs

of other users of this report, and any re-use of this report or its findings, conclusions, or

recommendations presented herein are at the sole risk of the user. The opinions and comments

formulated during this assessment are based on the observations and information available at the

time of the investigation. No guarantee or warranty as to the future life or performance of any

reviewed condition is expressed or implied.
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Executive Summary

Exponent calculated the electric fields, magnetic fields, audible noise (AN), and radio noise

(RN) associated with the proposed Ringbus Interconnection of the Lordstown Energy Center.

Based on these modeled parameters, the Ringbus Interconnection complies with environmental

assessment standards and guidelines for AC transmission lines.

The highest calculated magnetic field on the ROW (273 mG) is beneath the lowest phase

conductor of the proposed structure, and was calculated at maximum net power output of the

proposed generation facility. Calculated magnetic field levels at all locations are far below the

reference levels recommended by ICES and ICNIRP (9,040 mG and 2,000 mG, respectively).

The highest calculated electric field on the ROW (5.6 kV/m) is below the reference levels

recommended by ICES within transmission-line rights-of-way. Calculated electric-field levels

beyond the ROW edges are less than 1.9 kV/m, below the reference levels recommended for the

general public by ICES and ICNIRP (5.0 kV/m and 4.2 kV/m, respectively).

Calculated RN levels at 50 feet from the conductors of the proposed circuit are 48 dBµV/m in

fair weather, and are likewise below the reference levels recommended in the Institute of

Electrical and Electronics Engineers (IEEE) Radio Noise Design Guide (61 dBµV/m at 50 feet

from the outermost conductor).

The Ringbus Interconnection will be nearly inaudible under fair-weather conditions, with noise

levels comparable to those in a quiet bedroom (24 dBA). In foul weather conditions, the highest

calculated AN value is 51 dBA, comparable to the noise levels in an office environment. In foul

weather, transmission-line AN would be further masked by other noise sources associated with

foul weather, e.g., rain and wind noise.

These AN and RN levels are unlikely to be objectionable, especially since the proposed Ringbus

Interconnection is located hundreds of feet from existing residences and near to existing 345-kV

transmission-line corridors.
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Introduction

Clean Energy Future – Lordstown, LLC (CEF-L) proposes construction of the Lordstown

Energy Center (the Facility) in the Village of Lordstown, Ohio. CEF-L also proposes

construction of a 5-breaker ringbus at a Ringbus Site in Lordstown between two First Energy

345-kilovolt (kV) transmission-line corridors. This report evaluates the electrical environment

of the proposed 345 kV electrical interconnection (Ringbus Interconnection) between the

Facility Site and the Ringbus Site.

A representative structure of the Ringbus Interconnection is shown in Figure 1. The proposed

circuit is located in the center of a proposed 100-foot right-of-way (ROW), with circuit

conductors supported on delta monopole structures between 90 and 100 feet in height. Phases

of the proposed Ringbus Interconnection are twin-bundled 954 kcmil 45/7 ACSR (Rail)

conductors, 1.165 inches in diameter, with two 3/8" EHS Galvanized Class B Steel Wires.

Accounting for conductor sag, the height of the lowest phase conductor is 30 feet above ground

at mid-span. Based on conditions provided by Energy Initiatives Group, LLC, Exponent

modeled the Ringbus Interconnect at the maximum net power output of the Facility (940 MW)

and 85% power factor. This modeling condition corresponds to 1106 MVA, or 1851 amperes

per phase at 345 kV. Using an electrical model of the proposed circuit, Exponent calculated

electric fields, magnetic fields, audible noise (AN), and radio noise (RN) for the Ringbus

Interconnection.
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Figure 1. Proposed 345 kV delta structure for the
Ringbus Interconnection.

Electric Fields

Electric fields are produced by the voltage applied to electrical conductors, and electric-field

levels increase as the voltage increases. In the modeling results below, electric-field levels are

reported in units of kilovolts per meter (kV/m), where 1 kV/m is equal to 1,000 volts per meter.

Since conducting objects such as buildings, fences, and trees easily block electric fields, the

major sources of exposure to electric fields indoors are appliances, equipment, and machines

within homes, office, and factories. Transmission lines, distribution lines, and other power-

related infrastructure are the major source of electric fields outdoors.
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Magnetic Fields

Magnetic fields are produced by the electric currents that flow through conductors. The strength

of a magnetic field is expressed as magnetic flux density in units of milligauss (mG), where

1 Gauss = 1,000 mG.1 In general, the strength of a magnetic field increases as current increases,

but also depends on characteristics of the source, including the arrangement of and separation of

conductors. Unlike electric fields, magnetic fields are not easily blocked by conducting objects

at power-line frequencies (60 cycles per second).

The intensity of both electric fields and magnetic fields diminishes with increasing distance

from the source. In the case of transmission lines, electric and magnetic fields generally

decrease with distance from the conductors in proportion to the square of the distance. Since

line voltage is quite stable and does not change much over time, electric-field levels are stable in

time. Magnetic-field levels, however, can in general vary depending on load conditions.

Corona

At the surface of high-voltage power-line conductors, the electric field may become

concentrated on surface irregularities to cause an electrical breakdown of the insulating

properties of air, resulting in power loss at the site of breakdown (a phenomenon called corona).

Corona activity depends on a number of factors: altitude, line voltage, conductor size, conductor

geometry, and weather conditions. Corona activity is most likely near transmission lines at

higher altitudes and is most pronounced during foul weather. A transmission line is designed so

that the electric field at the conductor surface does not exceed the breakdown potential.

Nevertheless, any irregularities on the conductor surface (e.g., nicks, water droplets, or debris)

will create points where the electric field is intensified sufficiently to produce corona. In foul

weather, raindrops or snowflakes accumulating on the conductor surface will also act as points

for corona inception.

1 Scientists also refer to magnetic flux density at these levels in units of microtesla (µT). Magnetic flux density in
milligauss (mG) units can be converted to µT by dividing by 10, i.e., 1 mG = 0.1 µT.
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The difference in corona rate between fair weather and foul weather is marked enough that

corona-related effects such as AN and RN are typically 10 times more intense during foul

weather conditions.

Audible noise

Corona can result in AN, the intensity of which is most pronounced directly underneath the

transmission-line conductors and decreases with distance. The frequency spectrum of AN for

an AC transmission line is primarily broad-band with some discrete pure tones at multiples of

the power frequency. AN is thus typically perceived as a hissing, crackling sound that may be

accompanied by a 120-Hz hum.

AN levels increase with the “loudness” or “volume” of a particular sound. AN is measured in

decibels (dB) referenced to 20 micropascals, which is approximately the pressure threshold of

human hearing at 1 kilohertz (kHz). The range of audible frequencies for the human ear is from

approximately 20 Hz to 20 kHz, with peak sensitivity between 1 kHz and 4 kHz. This change in

sensitivity of the human ear with frequency is addressed by weighting the contribution of sound

at different frequencies in measurements and calculations. Frequencies where the ear is less

sensitive (20 Hz or 20 kHz) are given much less weight than frequencies near 1-4 kHz, where

the ear is most sensitive. The weighting of sound over the frequency spectrum to account for

the sensitivity of the human ear is called the A-weighted sound level (ANSI S1.4, 1971).

When the A-weighting scale is applied to a sound-pressure measurement, the level is reported as

dBA, referenced to the audible pressure threshold of 20 micropascals. The sound level of

typical human speech is approximately 60 dBA, and background levels of noise in rural and

urban environments are about 30 to 40 dBA. Specific identifiable noises such as birdcalls,

neighborhood activity, and traffic can produce AN levels of 50 to 75 dBA. Table 1 lists the

sound intensities of common acoustic sources.
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Table 1. Commonly encountered acoustic sources and audible noise levels

Noise Source

A-weighted
sound level

(dBA)

Pain Threshold 128

Auto horn 110

Inside subway 95

Traffic 75

Conversation 65

Office 55

Living Room 45

Library 35

Bedroom, at night 24

Hearing Threshold 0

Adapted from EPRI Red Book, 1982.

Corona-generated AN varies in time. In order to account for fluctuating sound levels, statistical

descriptors are used to describe environmental noise. Exceedence levels (L levels) refer to the

A-weighted sound level that is exceeded for a specified percentage of the time. Thus, the L5

level refers to the sound level that is exceeded only 5 percent of the time. L50 refers to the sound

level exceeded 50 percent of the time. Sound-level measurements in this report are expressed in

the L50 level (median level) in fair conditions.

Radio noise

Overhead transmission lines can generate RN in the bands used for the reception of radio

signals. Corona activity, described above, induces impulsive currents along a transmission line.

These induced currents result in broadband radio-frequency (RF) noise that can affect the

reception of RF signals.

As in the case with AN, the magnitude of the RN is an important factor in determining the

potential for interference. However, the frequency and modulation of the RF signal are just as

important. The frequency of the RF signal is of primary importance because the magnitude of

RN from a transmission line decreases rapidly with increasing frequency. For instance, the

power level of typical corona-generated RN at a frequency of 1 megahertz (MHz) is
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approximately 50 times higher than at a frequency of 10 MHz, and more than 200 times higher

than at a frequency of 100 MHz (Comber and Nigbor, 1982). Therefore, while RN from a

transmission line may exist at any frequency between 1 MHz and 1,000 MHz, it more strongly

affects devices operating at lower frequencies. For example, RN can produce interference with

broadcast AM radio signals (520-1,720 kHz), but broadcast FM stations (approximately 88-108

MHz) are typically not affected by RN.

In addition, the modulation of an RF signal is an important factor in determining the potential

for interference. AM signals are amplitude-modulated, and this is type of modulation is more

susceptible to interference from transmission-line RN than frequency-modulated signals, such as

those from broadcast FM stations. In the past, RN was also a concern for the video portion of

analog television signals, since it also uses amplitude modulation; however, this is no longer a

concern in the United States because commercial broadcast television stations have switched to

digital broadcasting and no longer transmit amplitude-modulated video signals.

RN levels in this report are expressed as dB referenced to 1 microvolt per meter (dBµV/m).

These units describe the electric field intensity incident upon a reference antenna at 500 kHz, as

recommended by the IEEE (1971). As with AN, corona-generated RN also varies in time. In

order to account for fluctuating noise levels, statistical descriptors are used to describe RN. RN

levels in this report are expressed as 50 percent exceedance values (median or L50 values). RN,

like AN, is also more pronounced at higher altitudes and during foul weather.
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Methods

Electric and magnetic fields (EMF), AN, and RN levels for the proposed Ringbus

Interconnection were calculated using computer algorithms developed by the Bonneville Power

Administration (BPA, 1991), an agency of the U.S. Department of Energy. The inputs to the

program are data provided by Energy Initiatives Group, LLC for the proposed circuit, and

include voltage, load flow, and conductor configurations.

Based on these data, Exponent calculated levels of EMF, AN, and RN at the point of lowest sag

between structures along a transect perpendicular to the centerline of the proposed Ringbus

Interconnection. EMF levels were calculated at 1 meter (3.28 feet) above ground as the root

mean square value of the field in accordance with IEEE Std. C95.3.1-2010 and IEEE Std. 644-

1994.2 The conductors were assumed to be located on flat terrain and at maximum sag for the

entire distance between structures. Balanced currents were modeled on all three phase

conductors, with a subconductor spacing of 18 inches.

For calculation of the electric field, AN, and RN, a 5% overvoltage condition was assumed to

ensure that the calculated values represent the maximum expected values for each of the

parameters.

AN levels are reported in decibels on the A-weighted scale (dBA) as L50 values (i.e., the sound-

pressure levels exceeded 50 percent of the time) for fair and foul weather conditions. As

recommended by BPA, fair-weather AN levels are calculated by the subtraction of 25 dBA from

the calculated foul-weather AN values. AN was calculated at a sound-receiver height of 5 feet

above ground, which was assumed to be at an altitude of 300 feet above mean sea level.

Exponent calculated the RN levels for foul-weather conditions at a frequency of 500 kHz; the

results are expressed in decibels relative to 1 microvolt 1,2 /,4,2 "+&6'#/). Fair-weather

levels are calculated by 35)42(*4.0- $% +&6'#/ from the calculated foul-weather values, as

2
The resultant magnetic field is the Euclidian norm (square root of the sum of the squares) of the component
magnetic-field vectors calculated along vertical, transverse, and longitudinal axes.
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recommended by BPA. RN was calculated at an antenna height of 1 meter (3.28 feet) above

ground, which was assumed to be at an altitude of 300 feet above mean sea level.
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Results and Discussion

Magnetic Fields

The calculated magnetic-field levels for the proposed Ringbus Interconnection at maximum net

power output of the Facility (940 MW) and 85% power factor are summarized in Table 2 and

depicted graphically in Figure 2. The highest calculated magnetic field on the ROW (273 mG)

is beneath the lowest phase conductor on the south side of the proposed structure, as shown in

Figure 2. At the south ROW edge, 50 feet from the structure centerline, the magnetic-field level

is below 114 mG, and is somewhat lower (<94 mG) at the north ROW edge. The calculated

magnetic field level decreases rapidly with distance, and falls below 18 mG at a distance of

100 feet from either ROW edge.

Electric Fields

The calculated electric-field for the proposed Ringbus Interconnection is summarized in Table

3 and depicted graphically in Figure 3. Similar to the magnetic field, the highest calculated

electric field on the ROW (5.60 kV/m) is beneath the lowest phase conductor on the south

side of the proposed structure, as shown in Figure 3. At the south ROW edge, 50 feet from

the structure centerline, the electric-field level is below 1.7 kV/m. On the north ROW edge,

the calculated electric field is somewhat higher (<1.9 kV/m). At this location, the mutual

cancellation of electric fields from the phases on the opposite side of the structure is

somewhat less than on the south ROW edge. The calculated electric field level decreases

rapidly with distance, and falls below 0.2 kV/m at a distance of 100 feet from either ROW

edge.

Audible Noise

The calculated audible-noise levels for the proposed Ringbus Interconnection are summarized

in Table 4 and depicted graphically in Figure 4. The calculated AN profile is nearly

symmetric around the conductors on the south side of the proposed structure, with a maximum

foul-weather AN value of 51 dBA as shown in Figure 4. At the ROW edges, the highest
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calculated foul-weather AN level is 48 dBA, falling below 44 dBA 100 feet from the ROW

edges.3 In fair weather conditions, the highest calculated AN level at the ROW edges is

23 dBA, below a typical noise level in a bedroom at night (24 dBA).

Radio Noise

The calculated radio-noise levels for the proposed Ringbus Interconnection are summarized in

Table 5 and depicted graphically in Figure 5. The calculated RN profile is nearly symmetric

around the conductors on the south side of the proposed structure, as shown in Figure 5. The

maximum foul-weather RN level at 50 feet beyond the outside conductor is 65 dBµV/m. In

fair weather (the condition for the IEEE standard, discussed in the following section), the

highest calculated RN level is 48 dBµV/m at this distance.

3 The noise associated with foul weather itself would likely mask the noise from the Ringbus Interconnect during
these conditions.
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Standards and Guidelines

Electric and Magnetic Fields

Neither the state of Ohio nor the federal government has enacted standards for magnetic fields

or electric fields from transmission lines or other sources at power frequencies. Some other

states have statutes or guidelines that apply to fields produced by new transmission lines, but

these are not health-based guidelines. For example, New York and Florida have limits on EMF

that were designed to limit fields from new transmission lines to levels produced by existing

transmission lines (i.e., to maintain the status quo) (FDER 1989; FDEP 1996; NYPSC 1978;

NYPSC 1990).

More relevant than the various state-enacted guidelines are exposure limits recommended by

scientific organizations that were developed to protect health and safety. These exposure limits

are based on extensive weight-of-evidence reviews and evaluations of relevant health research

and are designed to prevent acute, short-term biological responses such as perception,

annoyance, and the stimulation of nerves and tissue that can occur at very high exposure levels

to which most people are not exposed.

The International Committed on Electromagnetic Safety (ICES) and the International

Commission on Non-ionizing Radiation Protection (ICNIRP) have published guidelines limiting

exposure to very high levels of EMF based on the avoidance of established acute effects.

Table 6 summarizes the environmental assessment standards and guidelines for AC transmission

lines, including reference levels below which exposures are ensured to not exceed limits on

electric fields in the body (ICES, 2002; ICNIRP, 2010), as well as other guidelines for RN.
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Table 6. Environmental assessment standards and guidelines for AC transmission lines

Electrical
Parameter Limit

Agency providing
guideline (year) Comment

AC electric
field

4.2 kV/m ICNIRP (2010) General public exposure

5 kV/m* ICES (2002) General public exposure

AC
magnetic
field

2 G ICNIRP (2010)
General public exposure

9.04 G ICES (2002)

Radio
noise

61 (dBµV/m)
**

IEEE (1971)
Measured at 15 meters (50 feet)
horizontally from the conductor
in fair weather

* There is an exception within transmission line ROWs, where the limit is 10 kV/m, because people do not
spend a substantial amount of time in ROWs and very specific conditions are needed before a response is
likely to occur (i.e., a person must be well insulated from ground and must contact a grounded conductor)
(ICES, 2002, p. 27).

** The 1 MHz measurement frequency in IEEE (1971) was changed to 500 kHz by IEEE Radio Noise
Measurement Standard 430-1986. The guideline has therefore been adjusted for frequency (calculations
performed at 500 kHz) and receiver (-2 dB for 9 kHz bandwidth receiver) to update the guideline to present
methods of measurement and calculation (500 kHz with CISPR receiver).

The highest calculated electric field on the ROW (5.6 kV/m) is beneath the lowest phase

conductor on the south side of the proposed structure. This electric-field level is below the

reference level recommended by ICES within transmission-line ROWs. Calculated electric-

field levels beyond the ROW edges are less than 1.9 kV/m, below the reference levels

recommended by ICES and ICNIRP for the general public

The highest calculated magnetic field on the ROW (273 mG) is beneath the lowest phase

conductor on the south side of the proposed structure. This magnetic-field level is likewise

below the reference levels recommended by ICES and ICNIRP for the general public.

Audible Noise

Section 1161.04 of the Codified Ordinances of Lordstown states:

No land or building in any district shall be used or occupied in any manner creating

dangerous, injurious, noxious, or otherwise objectionable conditions which could
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adversely affect the surrounding areas or adjoining premises, except that any use

permitted by this Zoning Ordinance may be undertaken and maintained if acceptable

measures and safeguards to reduce dangerous and objectionable conditions to

acceptable limits as established by the performance requirements in the following

subsections.

(h) Noise. Objectionable noise as determined by the Board of Zoning Appeals which is

due to volume, frequency, or beat shall be muffled or otherwise controlled. Air-raid

sirens and related apparatus used solely for public purposes are exempt from this

requirement.

In fair weather conditions, the highest calculated AN level at the ROW edges is 23 dBA, below

typical noise levels in a quiet bedroom (24 dBA). In foul weather conditions, the highest

calculated AN value is 51 dBA, comparable to the noise levels in an office environment; the

noise associated with foul weather itself (e.g., wind and rain) are likely to generate levels of AN

(41-63 dB-A) that are similar to or exceed the levels of AN from the transmission line and

would likely mask the noise from the Ringbus Interconnect during these conditions (Miller,

1978). Given these AN levels, noise complaints would be unlikely, especially since the

proposed Ringbus Interconnection is located hundreds of feet from existing residences and near

to other existing 345-kV transmission-line ROWs.

Radio Noise

The state of Ohio has not enacted a limit for RN. Likewise, the Federal Communication

Commission (FCC) Rules and Regulations (2008) contain no guideline regarding the RN levels

for high-voltage transmission lines. Power transmission lines fall into the FCC category of

“incidental radiator,” which is defined as “a device that generates radio frequency energy during

the course of its operation although the device is not intentionally designed to generate or emit

radio frequency energy.” Operation of an incidental radiator “is subject to the conditions that no

harmful interference is caused and that interference must be accepted that may be caused by the

operation of an authorized radio station, by another intentional or unintentional radiator, by

industrial, scientific and medical (ISM) equipment, or by an incidental radiator.” Section
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15.1(m) of the FCC regulations defines “harmful interference” as “any emission, radiation or

induction that endangers the functioning of a radio navigation service or of other safety services

or seriously degrades, obstructs or repeatedly interrupts a radio communications service

operating in accordance with this Chapter.”

Historically, transmission-line operators have not had difficulty operating under the present

FCC rules, since most sources of “harmful interference” from power lines in fair weather are

due to gap-type discharges that can be identified and repaired (USDOE, 1980). Amplitude-

modulated radio reception at residences very near transmission lines, however, may be affected

by RN generated by corona on transmission conductors in foul-weather. For this reason, the

IEEE Radio Noise Design Guide identifies an acceptable level of average fair-weather RN of

61 dBµV/m at 50 feet from the outside conductor, as shown in Table 6.

In fair weather the highest calculated RN level is 48 dBµV/m at a distance of 50 feet beyond the

outermost conductor, and falls below the acceptable levels identified in the IEEE Radio Noise

Design Guide.
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Conclusions

The modeling of proposed conditions shows that the proposed Ringbus Interconnection

complies with environmental assessment standards and guidelines for AC transmission lines.

The calculated magnetic-field levels for the proposed Ringbus Interconnection at maximum net

power output of the Facility are far below the reference levels recommended by ICES and

ICNIRP (9,040 mG and 2,000 mG, respectively). The highest calculated electric field on the

ROW (5.6 kV/m) is below the reference levels recommended by ICES within transmission-line

rights-of-way. Calculated electric-field levels beyond the ROW edges are less than 1.9 kV/m,

below the reference levels recommended for the general public by ICES and ICNIRP (5.0 kV/m

and 4.2 kV/m, respectively). Calculated radio noise levels at 50 feet from the conductors of the

proposed circuit are likewise below the recommended IEEE reference levels.

The Ringbus Interconnection will be nearly inaudible under fair-weather conditions, with noise

levels comparable to an office environment during foul weather. Calculated AN levels are

unlikely to be objectionable, especially since the proposed Ringbus Interconnection is located

hundreds of feet from existing residences and near to existing 345-kV transmission-line

corridors.
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1.0 INTRODUCTION AND PROJECT DESCRIPTION

The Mannik & Smith Group, Inc. (MSG) was retained by Clean Energy Future – Lordstown LLC (Clean Energy) to
perform a geotechnical subsurface exploration at the proposed Lordstown Energy Center site located in Lordstown,
Ohio. The project location is depicted in Figure 1 Site Location Map. Several buildings and structures are proposed
at the site including buildings, gas turbines, heat recovery steam generators, cooling towers, water storage tanks,
transformers, parking lots and access drives. This report describes the investigation and presents MSG’s
geotechnical findings.

Structural loading conditions were provided at the time of preparation of this report. It is our understanding that
shallow spread footings are preferred for structures to support loads. However, if loading and subsurface conditions
are not favorable for conventional shallow foundation designs, deep foundation designs will be considered.

The purpose of this geotechnical investigation is to evaluate subsurface conditions for the proposed structures and
pavement. This investigation included the advancement of six (6) geotechnical borings (totaling approximately 108
linear feet of drilling including approximately 98 feet of soil sampling and 10 feet of bedrock coring). The boring
locations are shown on Figure 2 Soil Boring Locations Map. Representative soil samples were tested to establish the
subsurface soil and groundwater conditions present at the site during the investigation.

This report describes the geotechnical investigative and testing procedures, presents the subsurface conditions
encountered and provides evaluations and recommendations relative to construction considerations.
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2.0 BACKGROUND

The Site is located in a rural area within a partially developed industrial complex within The Village of Lordstown,
Trumbull County, Ohio. The Site is located south of Henn Parkway and is currently vacant with current land use for
agricultural purposes. Main access to and from the Site is provided off of Henn Parkway. A Site Location Map is
presented as Figure 1.

The Site lies entirely within the Glaciated Allegheny Plateaus Physiographic Region, and can be further subdivided
into the Killbuck-Glaciated Pittsburgh Plateau. Generally, geologic deposits within the region consist of glacial
sediments, including materials deposited from advancing and retreating ice sheets. Local on-site soils and soil
structure appear not to have been significantly influenced by development at the site.

The current use of the property is vacant and site history indicates that naturally deposited sequence and structure of
the soils at the site are most likely preserved. A somewhat stratified column of the naturally deposited soils was
observed at the site. There was no indication of underground mining, sinkhole activity or excessive settlement at the
site at the time of this exploration.

The investigation was performed in accordance with the scope of work included in the MSG Agreement for
Profession Services dated December 12, 2014. Geotechnical borings were marked for Ohio Utilities Protection
Service (OUPS) notification purposes. Geotechnical drilling activities were performed by MSG on January 7 and 8,
2015. The split-spoon samples were delivered to MSG’s soil testing laboratory located in Canton, Michigan
immediately after collection in the field.
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3.0 INVESTIGATION PROCEDURES

Soil borings were advanced on site and samples were collected at various intervals to analyze soil properties by both
visual and laboratory methods. Split spoon samples, or “disturbed” samples, were recovered to obtain representative
samples suitable for visual determination of texture and fabric. These samples were also used for laboratory index
property testing which included measurements of grain-size distribution, and moisture content. A Shelby Tube
sample, or “relatively undisturbed” sample was recovered for laboratory soil permeability testing.

3.1 Field Exploration

Six (6) soil borings, identified as B-01 to B-06 were marked on the site. The borings were advanced for
geotechnical investigation purposes on January 7 and 8, 2015. Bedrock cores were obtained on January 7,
2015 from boring locations B-01 and B-02 as a part of this project. The borings performed for this
investigation were advanced with a Geoprobe model 7822DT soil probing unit by hydraulically pushing 3.25-
inch inner diameter steel casings into the soil in general conformance with ASTM D1452. An NQ sized air
rotary NWD4 conventional core barrel was used to core the underlying bedrock. Bedrock coring activities
were performed in general accordance with ASTM D 2113.

Soil sampling was conducted using the Standard Penetration Test (SPT) in general accordance with ASTM
D1586. A standard 2-inch outer diameter split-spoon sampler was driven 18 inches into the soil with blows
of a 140-pound hammer falling 30 inches. The sum of the number of hammer blows required to drive the
sampler the second and third six-inch intervals was recorded and designated the “standard penetration
resistance”, or blow count (N value), in units of blows per foot (bpf). The SPT N value, when properly
evaluated, is an index of the soil’s strength and density. Split-spoon samples were generally collected at a
2.5-foot interval beneath the surface to casing refusal. Average refusal depth was approximately 16 feet
below ground surface (bgs).

Bedrock core samples were collected from the 2 boring locations listed above. Rock Quality Designation
(RQD) was calculated and recorded for each core sample in the field by a representative of MSG. The
results of the field investigations have been summarized on the field boring logs provided in Appendix A.

A representative of MSG visually classified the split-spoon soil samples in the field (ASTM D2488),
conducted pocket penetrometer tests and logged the borings. Prior to backfilling, the open bore holes were
observed for groundwater. The borings were backfilled primarily with bentonite and drilling cuttings upon the
completion of drilling. Soil and rock samples were delivered to MSG’s soils laboratory for further
examination and the assignment of laboratory testing on selected samples.

Soil boring logs, indicating soil descriptions and standard penetration resistance, are included in Appendix
A, Soil Boring Logs. The type of sampler utilized to collect each soil sample was the split spoon sampler
and a Shelby tube and is designated as “SS” or “ST”, respectively, on the boring logs.

3.2 Laboratory Testing

Each split-spoon sample recovered from the borings was examined and visually classified. This
examination was performed to select samples for further laboratory evaluation, to verify conditions identified
within field boring logs, and to perform visual-manual classification of samples not subjected to further
laboratory testing. During the examination process, the geotechnical engineer finalized the soil boring logs.

Laboratory index testing consisted of moisture content, gradation, and plasticity. Moisture contents were
determined for select samples in accordance with ASTM D2216. Soil gradation analyses, including sieve
and hydrometer analyses, were performed on select split-spoon samples in accordance with ASTM D422.
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Atterberg limit tests to determine the plasticity characteristics of clayey soils were performed in accordance
with ASTM D4318. A flexible wall permeability test to determine the in-situ permeability of the native
material was performed in accordance with ASTM D5084 on the Shelby tube sample.

Geotechnical testing (in addition to moisture content) was conducted in accordance with the test schedule
and standard methods as summarized in Table 3.1. Results of the laboratory testing are included in
Appendix B. Test results are generally discussed in the following sections.

Table 3.1 Geotechnical Testing Schedule

Boring/ Sample
ASTM D422
(Grain Size

Distribution)

ASTM D4318
(Atterberg

Limits)

ASTM D2166
(Unconfined

Compression)

ASTM D5084
(Permeability)

B-01/SS-2 " "

B-01/SS-3 "

B-04/SS-2 " "

B-05/SS-5 " "

B-06/SS-4 " " "

B-01/ST-1 "
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4.0 SUBSURFACE CONDITIONS

The subsurface soils encountered in the bore holes drilled at the site are shown in detail on the boring logs contained
in Appendix A. The subsurface profile has been simplified in the following sections to provide a basis for
geotechnical design. The soil boundaries indicated are inferred based on non-continuous sampling, drilling
observations and/or sampling resistance. The subsurface conditions discussed in the following paragraphs and
those shown on the boring logs represent an interpretation of the subsurface conditions based on field and laboratory
data using geotechnical engineering judgment. The subsurface conditions described herein may vary between and
beyond the borings.

Based on reviews of the boring logs and laboratory test results, MSG has identified three soil units in the soil profile.
Soil Unit 1 is at the surface and consists primarily of topsoil material to an average depth of approximately 10 inches
bgs. Soil Unit 2, is located below Soil Unit 1 and was encountered to an average depth of 9 feet bgs. Soil Unit 2 is a
fine grained glacial material consisting primarily of silt and clay sized particles, with varying amounts of sand and
gravel. Soil Unit 3 is located below Soil 2 and was encountered until refusal, which was at an average depth of 16
feet bgs. Soil Unit 3 is a fine grained residual soil material consisting primarily of silt and sand sized particles.

4.1 Soil Units

4.1.1 Soil Unit 1 – Top Soil

A deposit of organic mix of clay, silt and sand material was encountered in all of the borings at the
surface to an average depth of approximately 10 inches bgs.

No split spoon samples were taken of this unit and no pocket penetrometer readings or laboratory
analyses were performed.

4.1.2 Soil Unit 2 – Fine Grained Glacial (Silty Clay)

A deposit of brown and brown mottled with gray silty clay with varying amounts of sand and gravel
was encountered in the soil borings from a depth of approximately 10 inches bgs to an average
depth of 9 feet bgs.

Typical “N” values obtained within this layer were variable and ranged from 9 to 23 blows per foot,
averaging 17, indicative of a very stiff material. Pocket penetrometer readings ranged from 2.0 to
greater than 4.5 tsf. Laboratory analysis of soil samples taken from this layer indicated an average
liquid limit of 29% and a plastic limit of 17%. Average moisture content of this layer was 18.0%.
Laboratory permeability testing on a Shelby tube sample taken from this unit indicate an in-situ
permeability of 7.97 x 10-8 cm/sec.

4.1.3 Soil Unit 3 – Residual Soil

A deposit of dark gray silty clay with varying amounts of sand and gravel was encountered in the
soil borings from a depth of approximately 9 feet bgs to the average maximum depth of the borings
- 16 feet bgs.

Typical “N” values obtained within this layer were variable and ranged from 32 to 49 blows per foot,
averaging 40, indicative of a hard material. Pocket penetrometer readings ranged from 2.0 to
greater than 4.5 tsf. Laboratory analysis of soil samples taken from this layer indicated a liquid limit
of 30% and a plastic limit of 20%. Average moisture content of this layer was 12.0%.
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4.1.4 Bedrock Unit 1 – Highly Weathered Shale

The bedrock encountered in the borings completed for this investigation consists of gray shale. The
rock mass observed is highly weathered. The bedding in Ohio shale is generally horizontally
oriented. However, no bedding orientation or bedding thickness is discernable in the limited
amount of core observed, but remnants would suggest it to be generally thinly bedded. The rock
mass appears to be highly fractured and exhibits a tendency to part along bedding planes as a
result of the coring process, as is typical of most bedded sedimentary rocks. Bedrock was
encountered at an average depth of approximately 16 feet bgs. The Rock Quality Designation
(RQD) was 0%.

4.2 Soil Parameters

This section presents a summary of soil parameters for design considerations. These parameters have
been developed from boring data and laboratory testing results and are consistent with similar soils
encountered in the area. Soil design parameters for the major stratigraphic units are summarized in the
following table:

Table 4.1 Soil Parameters

Stratigraphy

Average
Atterberg

Limits

Estimated
Undrained

Shear Strength
(psf)

Estimated
Depth

(ft. bgs)

Estimated
In-Situ

Permeability
(cm/sec)LL PL PI

Soil Unit 2 - Fine Grained Glacial Layer 29 17 12 3,000-4,5001 0.8-9 7.97 x 10-8

Soil Unit 3 - Residual Soil 30 20 10 4,000-7,5002 9-16 -
1. Estimated from blow counts, field and laboratory data, average estimated undrained shear strength was 3,800 psf.
2. Estimated from blow counts and field data, average estimated undrained shear strength was 5,600 psf.

The soil design parameters generally represent the lower bound of test results for conservative analyses.
Parameters were developed from field data and SPT N values.

4.3 Groundwater

As the borings were advanced, the drill crew checked the drilling rods and sampling equipment for
indications of groundwater or seepage. Each borehole was checked again for groundwater immediately
after completion of drilling and the groundwater level was observed at 5 to 5.5 feet bgs in the borings.
Changes in soil color, from brown to gray, are generally indicative of the median water table. The depth to
the change in soil color from brown to gray soils was approximately 9 feet bgs. Also, wet (saturated) soils
(excluding topsoil) were encountered at the boring location B-01 at the time of drilling at a depth of
approximately 14 feet bgs. The groundwater elevation fluctuates and is naturally at a seasonal high during
the winter and spring and is usually lower in the summer and early fall.

4.4 Site Seismic Classification

According to the International Building Code (IBC) Chapter 16, Tables 1613.5.2 and 1613.5.3, the proposed
site is designated as “Site Class D” based on the average Standard Penetration Test for the upper 16 feet of
soil. The seismic related design factors and coefficients are shown in Tables 1613.5.2 and 1613.5.3
presented in Appendix C, International Building Code Site Seismic Classifications.
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5.0 EVALUATION

5.1 General

The following evaluations and conclusions are based on interpretations of field and laboratory data obtained
during the geotechnical investigation and MSG’s experience with similar soils and subsurface conditions.
Where comments are made on construction or regarding the proposed development, they are provided in
order to highlight aspects of construction that could potentially affect the design of the project. Contractors
bidding on or undertaking the work should make their own interpretations of the factual results of the
investigation as it affects their construction methods, equipment capabilities, costs, schedule, sequencing
and similar issues.

This report and evaluation reflects only the geotechnical aspects of the subsurface conditions at the site.
Review and evaluation of environmental aspects of subsurface conditions is beyond the scope of this report.

5.2 Site Preparation

Before proceeding with construction, topsoil, vegetation, root systems, and other deleterious materials
should be stripped from the proposed construction areas.

Areas exposed by stripping operations, on which subgrade preparations are to be performed, should be
scarified to a minimum depth of 8 inches and compacted in place to 98% maximum dry density based on
the Standard Proctor reference (ASTM D698).

It is also recommended that the prepared subgrade be proof-rolled to detect any unstable, soft or loose
areas. Proof-rolling should be accomplished by making a minimum of two complete passes with a fully-
loaded tandem-axle dump truck, or other approved pneumatic-tired vehicle, with a minimum weight of 20
tons in each of two perpendicular directions. If proof-rolling reveals the presence of soft, loose or poorly
performing material within the subgrade, some remedial measures will be required to stabilize the subgrade
soils. Conditions promoting poorly performing subgrade material should be anticipated in isolated
areas during construction.

Depending on the severity of distress encountered during proof-rolling, compaction of the subgrade surface
with a vibratory sheep’s foot roller, vibratory smooth drum roller or undercutting to an acceptable subgrade
surface and backfilling with compacted lifts of drier materials, may prove to be adequate. If these activities
fail to stabilize the subgrade, the use of granular backfill with a geotextile separation layer and/or geogrid
may be required. Analysis of the soil conditions present at the time of the exploration at the
subgrade elevation (assuming minimal cut/fill) indicate that a 12-inch undercut may be necessary for
subgrade stabilization in some of the pavement areas.

Frost heaving soils (Silt) are common in the area but were not observed on-site in the borings. It is
recommended that the subgrade surfaces be inspected by a geotechnical engineer for the presence of soils
that are susceptible to frost heave. If these soils are identified at the subgrade surface, they should be
completely removed or undercut to a depth of 36-inches below subgrade and replaced with suitable
structural fill material. Structural fill material should be placed and compacted as discussed in Section 5.3.

High plasticity clay (CH) was not encountered within the top 5 feet in the borings performed at the site.
However, high plasticity clay is common in the area and may be present on site. High plasticity clays are
not suitable for use as fill and should be undercut, where encountered, a minimum of 24 inches below the
bearing surface in foundation areas and 24 inches below the top of subgrade in pavement and slab areas.
The undercut areas should be backfilled with engineered fill in accordance with Section 5.3.
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Existing abandoned utilities within the proposed development area were not identified. However, if such
utilities are encountered during construction activities (field tiles); they should be removed or properly
abandoned in place. If abandoned in place, it is recommended that the utility pipe be filled with cement
grout to avoid potential collapse in the future. Should the utility lines be removed from the site, the resultant
trench excavations should be backfilled with well-compacted granular material, placed and compacted in
accordance with the recommendations of Section 5.3.

5.3 Fill Placement

Grading plans were not provided at the time of report preparation. However, MSG assumes that the
proposed construction will include placement of some fill. Fill should be compacted to 98% of Standard
Proctor maximum dry density (ASTM D698).

Fill material intended to support building/structure footings should be compacted to 100% of the material’s
maximum density as determined by the Standard Proctor test. Clay should be compacted to #2% of
optimum moisture content. High plasticity (CH) and SILT soils are not suitable for use as fill due to high
shrink swell potential and potential frost heave, respectively.

On-site soils should be placed with an 8-inch maximum loose lift thickness, assuming appropriately
weighted and ballasted equipment is utilized for compaction. The actual thickness suitable for placement is
dependent upon the soil type, compaction equipment, and the compaction specification. The geotechnical
engineer, as part of the construction monitoring, should review the equipment utilized for compaction to
confirm suitability relative to the specified loose lift thickness. If necessary, the geotechnical engineer will
recommend a revised lift thickness suitable to the equipment performing compaction.

Coarse crushed granular material is recommended as fill for replacement of undercut areas, if necessary.
For undercut areas, the coarse crushed granular material may consist of natural aggregate materials or
geotechnical engineer approved equivalent. Typical lift thickness utilized for this material is 8 inches. As an
alternative, in very soft or loose subgrade areas, the use of a geotextile for separation and/or a geogrid in
addition to the coarse crushed granular material should be considered.

As a working platform for the new structures construction, and prior to footing excavation, it is recommended
that at least 6 inches of granular base material meeting the gradation requirements of ODOT Item 304
stabilized crushed aggregate be placed and compacted to 100% of Standard Proctor maximum dry density.

Trench excavations associated with abandonment of existing utilities or installation of new utilities should be
no wider than what is required to safely place and compact the backfill material on either side of the pipe
depending on the backfill material, equipment, compaction method, and the pipe diameter. Typical trench
width for pipe 10 to 24 inches in diameter is twice the outside diameter of the pipe. Typical trench width for
30 and 36 inch pipe is usually the outside diameter plus two feet. For pipe 42 inches in diameter and larger,
a width equal to the outside diameter plus three feet is typical. Pipe bedding should be sufficient to provide
uniform firm support for the pipe and maintain pipe grade. Granular backfill around the pipe should be well
compacted and meet the gradation requirements of ODOT Item 304 extending from the pipe haunches to at
least two pipe diameters above the top of the pipe.

Excavated soil material, compacted to 98% of Standard Proctor, can be placed for backfilling abandoned
existing utilities and for installation of new utilities. Typical lift thickness utilized for this material is 8 inches.

Compaction equipment and methods used should be appropriate for the types of fill materials being placed.
Granular materials should be compacted using vibratory or non-vibratory smooth-drum rollers. Fine-grained
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soils should be compacted using a segmental peel or “sheepsfoot” compactor. For restricted access areas,
such as utility trenches, fill should be compacted utilizing portable compaction equipment in 3 to 6 inch loose
lifts.

All fills should be placed in horizontal lifts and adequately keyed into stripped and scarified subgrade soils
and adjacent fill. Proper drainage should be maintained during and after fill placement to prevent water from
impacting compaction efforts or long-term fill integrity.

A qualified geotechnical consultant should be retained to monitor fill placement in order to assure
compaction requirements are achieved and that suitable fill materials are being used. Soil density testing
should be performed during fill placement activities to assure proper fill compaction. Areas that do not
achieve compaction requirements after initial placement should be recompacted to meet project
requirements.

5.4 Excavation

Activities at the site, such as utilities, may require excavations at significant depth below the ground surface.
Slope height, slope inclination, and excavation depth (including utility trench excavations) should in no case
exceed those specified in local, state, or federal safety (OSHA Health and Safety Standards for
Excavations, 29 CFR Part 1926 Subpart P) regulations. Such regulations are strictly enforced and, if not
followed, the owner, contractor, or earthwork or utility subcontractors could be liable for substantial
penalties.

Maximum allowable slopes for excavations less than 20 feet based on soil type and angle to horizontal are
as follows:

Table 5.1 Maximum Allowable Slopes

Soil Type Height/Depth Ratio Slope Angle

Stable Rock Vertical 90"

Type A ¾:1 53"

Type B 1:1 45
Type C 1 ½:1 34"

Type A (Short-Term) ½:1 63"

(For a maximum excavation depth of 12 ft.)

The overburden soils encountered during the investigation were generally a mixture of silt and clay with
varying amounts of sand and gravel. Based upon the data obtained, we anticipate OSHA will classify these
as Type B soil. Flatter slopes may be required if adverse seepage conditions are encountered during
construction. For permanent excavations and slopes, the grades should be no steeper than 4H:1V without
further geotechnical review of the finalized grading plan.

If any excavation, including a utility trench, is extended to a depth of more than 20 feet, OSHA requires that
a Professional Engineer design the side slopes of such excavations.
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5.5 Foundations

MSG has developed preliminary foundation recommendations presented herein based on the subsurface
conditions at the assumed footing depth of 42 inches in the fine grained glacial till layer. The evaluation was
based on footing elevations with regard to existing site elevations and assuming a finish floor elevation
approximately at the current existing grade.

Based upon our review of the existing soil conditions, a recommended allowable bearing capacity for
footings bearing within the fine grained glacial till layer or well compacted engineered fill is 4,500 psf. The
recommended value takes into account variation in shear strength of the underlying soil likely to be
encountered within portions of the site, and should provide economical shallow footing sizes for the type of
structures proposed with an adequate factor of safety.

Column and strip footings should be sized based on the anticipated maximum structural loads and the
aforementioned recommended allowable bearing capacity. However, column footings should be at least 3
foot square and strip footings should be at least 2 feet wide, regardless of the resulting contact pressure.
Exterior footing bottoms and footings in unheated areas should be no less than 42 inches below final
exterior grade for protection against possible frost damage. Interior footings, which should not be subject to
frost action, may bear at shallower depths, provided they are supported on native soil or engineered fill
capable of supporting the design load. MSG recommends the interior shallow foundations bear no less than
24 inches below final floor subgrade.

A qualified geotechnical consultant, prior to the placement of reinforcing steel and concrete, should evaluate
foundation excavations to verify that an adequate bearing material is present and that all debris, mud, and
loose, frozen or water-softened soils are removed. MSG recommends that subgrade strength testing be
performed by the inspector prior to foundation placement to ensure a suitable bearing capacity.

Foundations should be constructed as soon as practical after they are excavated. Water should not be
allowed to pond in any excavation. If an excavation is left open for an extended period, a thin mat of lean
concrete should be placed over the bottom to minimize damage to the bearing surface from weather or
construction activities. Foundation concrete should not be placed on frozen or flooded subgrade.

5.6 Settlement

Settlement generally consists of three separate components, immediate settlement, consolidation, and
secondary compression (or creep). In general, all soils will exhibit settlement as a result of a load applied to
the soil. The magnitude of soil settlement depends on several factors, including soil type, structure, past
loading history of the soil deposit, and moisture content/saturation.

It is assumed that the footings will bear in the fine grained glacial material layer and that the approximate
layer thickness beneath the foundations may be about 5.5-feet. No laboratory consolidation testing was
performed to determine the compression and recompression indices of the underlying bearing strata as a
part of this exploration. Therefore, empirical relationships were used to estimate the compression index Cc

and the recompression index Cr for settlement analysis of the underlying cohesive layers.

For saturated cohesive soils, consolidation settlement is the predominant mechanism of settlement.
Consolidation is the process of pore water expulsion associated with application of load to a fine-grained
soil. Consolidation settlement of foundations bearing on saturated clay is of greater concern than immediate
settlement due to the potential magnitude and time dependent nature of consolidation. Settlement analyses
indicate an estimated consolidation settlement will be on the order of approximately 3/4 to 1 inch for footings
loaded to the allowable bearing capacity of 4,500 psf, bearing at 3.5 feet bgs. Proposed finished floor
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elevations above the existing surface elevation are anticipated to generate an additional 1/12 to 1/10 inch of
total settlement per 1 foot of fill (building pad) added.

The effects of differential settlement between foundation elements could be minimized by pre-loading the
building pad area prior to installing foundation elements (employing a waiting time), adjusting the footing
sizes to reduce contact pressures, adjusting the building pad thickness to reduce loading or adjusting the
bearing elevation of the footings in the soil. The proper combination of any of the above listed measures
could keep differential settlement between elements within a tolerable limit. Settlement and differential
settlement of the strip and spread footings loaded to the preliminary design loads in conjunction with the
proposed building pad thickness should be analyzed by a geotechnical engineer in more detail prior to final
design to more accurately define the total and differential settlement amounts that should be anticipated.

In order to minimize the potential impacts caused by differential settlement, any slab-on-grade construction
should be kept structurally separate from walls and columns and saw cut control joints should be provided at
suitable intervals.

5.7 Slab-on-Grade

As indicated previously, the subgrade soils anticipated at the site will consist of stiff material. Based on the
existing materials and a subgrade prepared as outlined in Sections 5.2 and 5.3, for slab-on-grade design, an
estimated modulus for subgrade reaction on top of the existing subgrade of 175 pounds per cubic inch (pci)
may be used.

It is recognized that the use of stabilized base increases the modulus of subgrade reaction appreciably. The
final construction of slabs-on-grade should consist of at least 6 inches of stabilized aggregate base/subbase
compacted to 100% of the materials Standard Proctor maximum dry density.

5.8 Pavement Recommendations

Subgrade soils should be prepared for pavements as recommended in previous discussions in this report.
The use of pavement subdrains, in conjunction with free draining backfill, will also improve pavement
performance. Such measures should include consultation of a geotechnical engineer to ensure soil
improvement techniques result in pavement construction with an acceptable service life. Subgrade stability
should be verified through proof rolling in accordance with Section 5.2 of this report.

Based on the soil characteristics and blow counts during the geotechnical investigation, a California Bearing
Ratio (CBR) value of 7 was estimated for the design of the pavement. MSG recommends that underdrains
be utilized around catch basins and in other low areas of the proposed pavements to limit the accumulation
of water below the pavement structures which will improve pavement performance. Surface edge drains
should also be used at curbs.

Based on a design CBR value of 7, the following pavement sections are recommended:

Standard Duty Asphalt Concrete Pavement – 8-inches of ODOT Item 304 Aggregate Base overlain by1.
2-inches of ODOT 441.02-1 Type 2 Asphalt Intermediate Course which in turn is overlain by 2-inches of
ODOT 441.02-1 Type 1 Asphalt Surface Course .
Heavy Duty Asphalt Concrete Pavement – 10-inches of ODOT Item 304 Aggregate Base overlain by 2-2.
inches of ODOT 441.02-1 Type 2 Asphalt Intermediate Course which in turn is overlain by 2-inches of
ODOT 441.02-1 Type 1 Asphalt Surface Course.
Heavy Duty Concrete Pavement – 6-inches of ODOT Item 304 Aggregate Base overlain by 6-inches of3.
non-reinforced Portland Cement Concrete Pavement.
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It should be noted that actual traffic loading estimates for pavement section design were not provided at the
time of this investigation. The above recommended pavement sections are based upon estimated auto and
truck traffic associated with the proposed site use. Pavement design based on actual anticipated auto and
truck volumes and loading should be performed. Final detailed design pavement sections may vary from
those listed above.

Typically subgrades can deteriorate when directly exposed to construction equipment loads during
unfavorable conditions which can increase the soil moisture content – i.e. cold and wet weather. Therefore,
construction should take place during favorable times of the year or special considerations should be taken
during construction to protect the pavement/pavement subgrade areas from deterioration, which may
require further undercutting in some areas.

5.9 Water Control

In this investigation, either perched groundwater or the permanent groundwater table was observed during
drilling activities. Perched water may be present at other locations on the Subject Property. Typically, the
groundwater elevation fluctuates and is higher during the winter and spring and lower in summer and early
fall.

The amount and type of dewatering required during construction, if any, will depend on the weather,
groundwater levels at the time of construction, and the effectiveness of the contractor’s techniques in
preventing surface water runoff from entering open excavations. Initial excavations could allow the release
of encountered groundwater into open excavations. Seepage water that does accumulate can be removed
by pumping from prepared sumps.

The design and installation of a permanent underdrain system, in conjunction with free draining backfill,
should be considered for the development area due to the high water table and low permeability of the
natural soils. Design of an underdrain system should include consultation of a geotechnical engineer to
ensure proper drainage from the development area.
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6.0 CLOSURE

The evaluations, conclusions and recommendations in this report are based on our interpretation of the field and
laboratory data obtained during the geotechnical investigation, our understanding of the project and our experience
with similar sites and subsurface conditions. Data used during this investigation included:

$ Six (6) exploratory borings performed during this study;
$ Observations of the project site by MSG staff;
$ Results of laboratory soil testing completed to date; and,
$ Published soil and geologic data for the area.

The subsurface conditions discussed in this report and those shown on the boring logs represent an estimate of the
subsurface conditions based on interpretation of the boring data using normally accepted geotechnical engineering
judgments. Although individual test borings are representative of the subsurface conditions at the boring locations on
the dates shown, they are not necessarily indicative of subsurface conditions at other locations or at other times. As
variations in the soil profile are encountered, additional subsurface sampling and testing may be necessary to provide
data required to reevaluate the recommendations of this report. MSG is not responsible for independent conclusions,
opinions, or recommendations made by others based upon information presented in this report.

The project plans and specifications should be reviewed by the geotechnical engineer to confirm that the
geotechnical aspects are generally consistent with the recommendations of this report. In addition, site subgrade
preparation and structural fill compaction activities should be monitored by the geotechnical engineer.
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APPENDIX A
SOIL BORING LOGS
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EXHIBIT A -
GENERAL SOIL SAMPLE NOTES

Unless noted, all terms utilized herein refer to the Standard Definitions presented in ASTM D 653.

Standard Penetration Test (ASTM D 1586) - A 2.0" outside-diameter, 1-3/8" inside-diameter split barrel sampler is driven into
undisturbed soil by means of a 140-pound weight falling freely through a vertical distance of 30 inches. The sampler is normally
driven three successive 6-inch increments. The total number of blows required for the final 12 inches of penetration is the Standard
Penetration Resistance (N).

COHESIVE SOILS COHESIONLESS SOILS

Approximate Unconfined Compressive Density Approximate
Consistency Range of (N) Strength (psf) Classification Range of (N)

Very Soft 0-2 Below 500 Very Loose 0-4
Soft 3-4 500-1,000 Loose 5-10
Medium Stiff 5-8 1,000-2,000 Medium Dense 11-30
Stiff 9-15 2,000-4,000 Dense 31-50
Very Stiff 16-30 4,000-8,000 Very Dense Over 50
Hard 31-50 8,000-16,000
Very Hard Over 50 Over 16,000

*If Clay content is sufficient so that clay dominates soil properties, clay becomes the principal noun with the other major soil
constituent as modifier: i.e., silty clay. Other minor soil constituents may be included in accordance with the classification breakdown
for cohesionless soils: i.e., silty clay, trace of Sand, little gravel.

CLASSIFICATION PARTICLE SIZES

The major soil constituent is the principal noun, i.e.
sand, silt, gravel. The second major soil constituent and
other minor constituents are reported as follows:

Boulders
Cobbles

- Greater than 12 inches (305 mm)
- 3 inches (76.2 mm) to 12 inches (305 mm)

Second Major Constituent Minor constituents Gravel: Coarse - ¾ inches (19.05 mm) to 3 inches (76.2
(percent by weight) (percent by weight) Fine - No. 4 - 3/16 inches (4.75 mm) to ¾ inches

(19.05 mm)
Trace - 1% to 11% Trace - 1% to 11% Sand: Coarse - No. 10 (2.00 mm) to No. 4 (4.75 mm)

Medium - No. 40 (0.425 mm) to No. 10 (2.00 mm)
Adjective - 12% to 35% Little - 12% to 22% Fine - No. 200 (0.074 mm) to No. 40 (0.425 mm)
(clayey, silty, etc.) Silt - 0.005 mm to 0.074 mm

Some - 23% to 33% Clay - Less than 0.005 mm
And - Over 35%

If sand particle size is greater than 11% by weight of the total sample weight, the adjective (i.e. fine, medium or coarse) is added to the
soil description for the sand portion of the sample, provided sand is the major or second major constituent.

SAMPLE DESIGNATIONS

AS Auger Sample - Directly from auger flight ST Shelby Tube Sample - 3 inch diameter unless otherwise
dBS Miscellaneous Samples - Bottle or Bag PS Piston Sample - 3 inch diameter unless otherwise noted

MC Macro-Core Sample - 2.25-inch O.D., 1.75-inch
I.D. polyethylene liner; 5-feet long

RC Rock Core - NX core unless otherwise noted

LB Large-Bore (micro-core) Sample - with 1 inch
diameter, 2 foot long polyethylene liner

CS CME Continuous Sampler – 5 feet long, 3 inch diameter
unless

SS Split Spoon Sample, 1-inch or 2-inch outer-
di

HA Hand Auger

LS Split Spoon Sample (SS) with 3-inch long liner
i

DP Drive Point

NR No Recovery CM Coring Machine
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EXHIBIT B -
GENERAL ROCK SAMPLE NOTES

Rock core barrels are either single- or double-tubed type. The most common barrel type is the N-series including the NX and NQ
barrels. The rock cores for NX and NQ barrels are typically 2-1/8 inches and 1-7/8 inches in diameter, respectively.

The Rock Quality Designation (RQD) is an index of the frequency of fractures in the bedrock. The RQD value is determined by
summing the total length of all core pieces which are at least 4 inches long and dividing by the total length of the core run or total
thickness of the rock unit. The literature suggests there is a reasonable relationship between the quality of the rock and the RQD
value for engineering purposes. Rock quality is classified as follows:

RQD (%) General Quality
0 - 25 Very Poor
25 - 50 Poor
50 - 75 Fair
75 - 90 Good
90 – 100 Excellent

STRENGTH OF BEDROCK

Description Field or Lab Evaluation Range of Unconfined
Compressive Strength
Values (psi)

Extremely Strong Rock cannot be scratch by a knife or sharp pick. Chipping of hand specimens
requires repeated hard blows from a geologist hammer.

>30,000

Very Strong Rock cannot be scratched by a knife or sharp pick. Breaking of hand
specimens requires repeated hard blows from a geologist hammer.

15,000 to 30,000

Strong Rock can be scratched with a knife or pick only with difficulty. Requires
hard hammer blows to detach a hand specimen. Sharp and resistant edges
are present on hand specimens.

7,500 to 15,000

Moderately Strong Rock can be scratched with a knife or pick. Grooves or gouges to 0.25 inches
deep can be excavated by hard blows from a geologist’s pick. Requires
moderate hammer blows to detach a hand specimen.

3,600 to 7,500

Slightly Strong Rock can be grooved or gouged 0.05 inches deep by firm pressure of a knife
or pick point and can be excavated in small chips to about 1-inch maximum
size pieces by hard blows from the point of a geologist’s pick.

1,500 to 3,600

Weak Rock can be grooved or gouged readily by a knife or pick, and can be
excavated in small fragments by moderate blows from a pick point. Small,
thin pieces can broken by finger pressure.

750 to 1,500

Very Weak Rock can be carved with a knife or can be excavated readily with a point of a
pick. Pieces 1 inch or more in thickness can broken by finger pressure. Rock
can be scratched by a fingernail.

40 to 750

DEGREE OF FRACTURING IN BEDROCK

Description Average Spacing Between
Natural Fractures

Unfractured >10 ft.

Intact 3 ft. to 10 ft.

Slightly Fractured 1 ft. to 3 ft.

Moderately
F d

4 in. to 12 in.

Fractured 2 in. to 4 in.

Highly Fractured < 2 in.



"##$%&'($)*+* ,)-*, ./01 #$ ./01#20
($)3+%

0&"/4)% -)5+,

/-#$()-/4 4%)&, #6 1/(1 "%),0/4/0& ./01
#$ ./01#20 ,)-* #$ ($)3+%

#$()-/4 ,/%0, #$ 4%)&, #6 1/(1
"%),0/4/0& ./01 #$ ./01#20 ,)-* #$
($)3+%

"+)0 )-* #01+$ 1/(1%& #$()-/4 ,#/%,

($)3+%,

5#$+ 01)- 1)%6
4#)$,+ 6$)40/#-

/, %)$(+$ 01)-
-#7 8 ,/+3+

(.

("

(5

(4

,.

,"

,5

,4

5%

4%

#%

51

41

#1

"0

,&59#%, ;+&

,)5"%+ 0&"+,

,<=>? *@>@ABCD

"@@E>? (E=FDF (E=GD>>? ,=HF

,=HF? ,B>C

4>=?D? ,=HF

"@@E>? (E=FDF ,=HF
IBC< 4>=?

0@JK@B>

,<=>D

5)L#$ */3/,/#-,

,)-*,

5#$+ 01)- 1)%6
4#)$,+ 6$)40/#-
/, 6/-+$ 01)- -#7

8 ,/+3+ ,/M+

4%+)- ($)3+%,
./01 %+,, 01)-

NOP 6/-+,

($)3+%, ./01
NOP #$ 5#$+

6/-+,

4%+)- ,)-*,
./01 %+,, 01)-

NOP 6/-+,

.+%%'($)*+* ,)-*, ./01 #$ ./01#20
($)3+%

"#$%&' ( )*++ +#' ,*-

/-#$()-/4 ,/%0, #6 1/(1 "%),0/4/0& ./01
#$ ./01#20 ,)-* #$ ($)3+%

.+%%'($)*+* ($)3+%, ./01 #$ ./01#20
,)-*

9DHC@HBCD "D>>DCK

6BEKC +HQ@RHCDEDF (E@RHFI=CDE

,QEDDHDF 4=KBHS

,C=CBQ (E@RHFI=CDE

9>=HT 4=KBHS

6B>CDE "=QT

"@EC>=HF 4DADHC

.D>> (E=FDF (E=GD>
IBC< 4>=?

1/(1%& #$()-/4 ,#/%,

,/%0& ,)-*, ./01 #$ ./01#20 ($)3+%

.+%% ,&59#%,

4%)&+& ,)-*, ./01 #$ ./01#20 ($)3+%

/-#$()-/4 ,/%0, #6 %#. 0# 5+*/25
"%),0/4/0& ./01 #$ ./01#20 ,)-* #$
($)3+%

/-#$()-/4 4%)&, #6 %#. 0# 5+*/25
"%),0/4/0& ./01 #$ ./01#20 ,)-* #$
($)3+%

#$()-/4 ,/%0, #$ 4%)&, #6 %#. 0#
5+*/25 "%),0/4/0& ./01 #$ ./01#20 ,)-*
#$ ($)3+%

4%)&+& ($)3+%, ./01 #$ ./01#20 ,)-*

,/%0, )-* 4%)&,

%/U2/* %/5/0 OVP #$ %+,,

,/%0, )-* 4%)&,

%/U2/* %/5/0 ($+)0+$ 01)- OVP

"##$%&'($)*+* ($)3+%, ./01 #$
./01#20 ,)-*

,/%0& ($)3+%, ./01 #$ ./01#20 ,)-*

4
#

)
$

,
+

'(
$

)
/-

+
*

,
#

/%
,

5
#

$
+

0
1

)
-

1
)

%
6

/,
4

#
)

$
,

+
$

0
1

)
-

-
#

7
W
V
V

,
/+

3
+

6
/-

+
'(

$
)

/-
+

*
,

#
/%

,
5

#
$

+
0

1
)

-
1

)
%
6

/,
6

/-
+

$
0

1
)

-
-

#
7
W

V
V

,
/+

3
+

,)-*, ./01 NOP
#$ 5#$+ 6/-+,

#01+$ 5)0+$/)% ,&59#%,

,J>BC ,J@@H K=AJ>DX N BHQ< @E W
BHQ< @RCDE'FB=ADCDE7

(E=GD>>? ,B>C

.D>> (E=FDF (E=GD>
IBC< ,B>C

.D>> (E=FDF (E=GD>>? ,=HF

%BADKC@HD

0<D 5=HHBT Y ,ABC< (E@RJX /HQ7
WZ[O 1=SSDEC? $@=F ,@RC<X 4=HC@HX 5/ 8\N\\
J<] ^Z8'Z_^'ZNVV `=a] ^Z8'Z_^'ZNZN

5)25++
4#%2592,
4%+3+%)-*
0$)3+$,+ 4/0&

4)-0#-
*+0$#/0
5#-$#+
%)-,/-(

9
#

$
/-

(
b

.
+

%
%

%
#

(
2

,
4

,
;

+
&

'
'

_
bN

^
bN

Z
N

Z
]N

N
'

.
]c

"
$

#
L
+

4
0

,
c"

$
#

L
+

4
0

,
)

'+
c4

8
V

\
V

V
V
N

c)
*

5
/-

/,
0

$
)

0
/#

-
c(

+
#

0
+

4
1

c9
#

$
/-

(
7%

#
(

,
7(

"
L



"#$%#&'

()'* %+,--. /0123 4,5+6 )'78 2,+9 5,++5; 4<3=> ?1,4+

()'* @;06 4+,--. /0123 4,5+6 )'78 2,+9 5,++5; 4<3= <3= +0<A;
B0<C;5> =<?D

(%)* E;34;. =<0F B0<6 A5<6;6 %7GE 2,+9 41?; 4,5+ <3= 5,++5;
49<5; -0<B?;3+4> =<?D (H;4,=I<5 %1,5*

J;A1?;4 2;+

K0<6 %L7'M. 2;<F. 9,B956 2;<+9;0;=> =<?D

H;-I4<5 <+ NOPQ -;;+P
J1++1? 1- /10;915; <+ RSPQ -;;+P

%%
N

%%
R

%%
Q

%%
S

%%
T

%%
U

H)
N

UN

UV

UV

ST

QO

TU

SU
(W*

QPT

SPTX

SPTX NNV

NV

NS

NT

NU

NR

RY NV VRNNNN

QZTZU (NN*

TZVZNW (NV*

VZNWZNR (RR*

SZNVZQR (SO*

UZRWZRW (SW*

SWZTW

K
H

7
$

L
&)

'
#

K

E
M

$
"

L
(-

+*

W

T

NW

NT

RW

7""MHJMHK
'&[&"%

[7"MH&7' EM%)H&$"&#G

%
7

[
$

'
M

"
8

$
M

G
\

[
J

M
H

H
M

)
#

@
M

H
8

]
(H

^
E

*

$
#

)
_

M
"

$
M

G
P

(+
4
-*

E
H

8
\

G
&"

`
"

P
(D

A
-*

[
#

&%
"

\
H

M
)

#
G

"
M

G
"

(]
*

'
&^

\
&E

'
&[

&"

$
'
7

%
"

&)
'
&[

&"

a
&G

M
%

)
#

G
"

M
G

"
(]

*

$
'
7

%
"

&)
&"

8
&G

E
M

b
$

'
7

%
"

&)
&"

8
&G

E
M

b

J
'
#

`
)

#
\

G
"

%
(G

@
7

'
\

M
*

"#$"%$& '( c'%

')*+,- &+./$0$*1 QPRTd

2.0 0+/$ )3 &*+44+,-1 Ge7

.0 $,& )3 &*+44+,-1 T aMM"

2

4)--$& '( cEa

&*+44+,- /$0#)& E,0;A+ DI49 2,+9 %D5,+ %D113. G`ES )10; Z 7,0 H1+<06

&*+44+,- "),0*."0)* [%K Z VYRR E" Z =0,55;= /6 Hc%

,)0$5 %"ZN ,3 1--4;+ /10; -01? TZV -;;+ =;D+9. H;Af YVPT]. $$ f SPTX .30$* &*+44+,-1 Ge7

6$44 57*8$( +,3)*/.0+),1 TSSRWTPRS G10+9,3B> RSRRRNUPVO M<4+,3B

&.0$ 50.*0$& NeVeNT ")/94$0$& NeVeNT -*)7,& $4$8.0+), OUWPUYR aMM"

$7KM N #a N

')*+,- ,7/'$* ';<=

"4+$,0 )5;<3 M3;0B6 aI+I0;Z'10=4+123. '')

9*)>$"0 ,7/'$* )STYWWWN

9*)>$"0 ,./$ $9<4; &. `;+5<3=. E;+P g J1I3=<06 %I0C;6

9*)>$"0 4)".0+), '10=4+123. #L

K
M

#
"

M
)

L
J

L
)

#
'
\

[
G

%
Z

K
&G

"
%

"
E

\
%

'
7

J
PK

E
"

Z
N
eQ

W
eN

T
W
O
hR

T
Z

`
hi
$

H
#

c
M

)
"

%
i$

H
#

c
M

)
"

%
7

ZM
i)

S
T
Y
W
W
W
N
i7

E
[

&G
&%

"
H

7
"

&#
G

iK
M

#
"

M
)

L
i'

7
J

iJ
#

H
&G

K
'
#

K
%

PK
$

c

"9; [<33,F g %?,+9 K01ID. &3AP
RQUT % L<BB;0+6 H1<=. )<3+13. [& SYNYY
D9h VQSZQOVZQNWW -<jh VQSZQOVZQNQN

[7\[MM
)#'\[J\%
)'M@M'7GE
"H7@MH%M )&"8

)7G"#G
EM"H#&"
[#GH#M
'7G%&GK



"#$%#&'

()'* %+,--. /0123 4,5+6 )'78 2,+9 +0<A; 4<3= <3= B0<C;5>
?1,4+

J;A1?;4 C;06 4+,--

(%)* E;34;. =<0F B0<6 A5<6;6 %7GE 2,+9 5,++5; 49<5;
-0<B?;3+4 <3= +0<A; A5<6> =<?D (H;4,=I<5 %1,5*

J;A1?;4 ?1,4+

K0<6 %L7'M. 2;<F. 9,B956 2;<+9;0;=> ?1,4+

H;-I4<5 <+ NOPQ -;;+P
J1++1? 1- /10;915; <+ RSPQ -;;+P

%%
N

%%
R

%%
Q

%%
S

%%
T

%%
U

H)
N

ST

TT

UV

QQ

QQ

RW
(W*

QPT

SPTX

SPTX

NY

NS

QZSZT (O*

SZUZO (NT*

UZNWZNW (RW*

TZNTZQW (ST*

YZNQZRQ (QU*

QYZTW

K
H

7
$

L
&)

'
#

K

E
M

$
"

L
(-

+*

W

T

NW

NT

RW

7""MHJMHK
'&[&"%

[7"MH&7' EM%)H&$"&#G

%
7

[
$

'
M

"
8

$
M

G
\

[
J

M
H

H
M

)
#

@
M

H
8

]
(H

^
E

*

$
#

)
_

M
"

$
M

G
P

(+
4
-*

E
H

8
\

G
&"

`
"

P
(D

A
-*

[
#

&%
"

\
H

M
)

#
G

"
M

G
"

(]
*

'
&^

\
&E

'
&[

&"

$
'
7

%
"

&)
'

&[
&"

a
&G

M
%

)
#

G
"

M
G

"
(]

*

$
'
7

%
"

&)
&"

8
&G

E
M

b
$

'
7

%
"

&)
&"

8
&G

E
M

b

J
'
#

`
)

#
\

G
"

%
(G

@
7

'
\

M
*

"#$"%$& '( c'%

')*+,- &+./$0$*1 QPRTd

2.0 0+/$ )3 &*+44+,-1 Ge7

.0 $,& )3 &*+44+,-1 TPT aMM"

2

4)--$& '( cEa

&*+44+,- /$0#)& E,0;A+ DI49 2,+9 %D5,+ %D113. G`ES )10; Z 7,0 H1+<06

&*+44+,- "),0*."0)* [%K Z VYRR E" Z =0,55;= /6 Hc%

,)0$5 .30$* &*+44+,-1 Ge7

6$44 57*8$( +,3)*/.0+),1 TSSSOVPSV G10+9,3B> RSRRRWYPOT M<4+,3B

&.0$ 50.*0$& NeVeNT ")/94$0$& NeVeNT -*)7,& $4$8.0+), OUWPRQY aMM"

$7KM N #a N

')*+,- ,7/'$* ';<?

"4+$,0 )5;<3 M3;0B6 aI+I0;Z'10=4+123. '')

9*)>$"0 ,7/'$* )STYWWWN

9*)>$"0 ,./$ $9<4; &. `;+5<3=. E;+P g J1I3=<06 %I0C;6

9*)>$"0 4)".0+), '10=4+123. #L

K
M

#
"

M
)

L
J

L
)

#
'
\

[
G

%
Z

K
&G

"
%

"
E

\
%

'
7

J
PK

E
"

Z
N
eQ

W
eN

T
W

O
hR

T
Z

`
hi
$

H
#

c
M

)
"

%
i$

H
#

c
M

)
"

%
7

ZM
i)

S
T
Y
W

W
W
N
i7

E
[

&G
&%

"
H

7
"

&#
G

iK
M

#
"

M
)

L
i'

7
J

iJ
#

H
&G

K
'
#

K
%

PK
$

c

"9; [<33,F g %?,+9 K01ID. &3AP
RQUT % L<BB;0+6 H1<=. )<3+13. [& SYNYY
D9h VQSZQOVZQNWW -<jh VQSZQOVZQNQN

[7\[MM
)#'\[J\%
)'M@M'7GE
"H7@MH%M )&"8

)7G"#G
EM"H#&"
[#GH#M
'7G%&GK



"#$%#&'

()'* %+,--. /0123 ?1++5;= 2,+9 B0<6 4,5+6 )'78 2,+9 +0<A;
4<3= <3= B0<C;5> ?1,4+

J;A1?;4 C;06 4+,--

(%)* E;34;. =<0F B0<6 A5<6;6 %7GE 2,+9 41?; 4,5+ <3= 5,++5;
49<5; -0<B?;3+4> =<?D (H;4,=I<5 %1,5*

J1++1? 1- /10;915; <+ NTPW -;;+P

%%
N

%%
R

%%
Q

%%
S

%%
T

%%
U

TT

UV

TT

QO

QQ

QQ

RPW

QPT

SPTX

QR

NS

NR

RZSZT (O*

TZYZNW (NY*

UZYZNR (RW*

TZRWZRR (SR*

YZNRZRW (QR*

OZNTZRS (QO*

K
H

7
$

L
&)

'
#

K

E
M

$
"

L
(-

+*

W

T

NW

NT

7""MHJMHK
'&[&"%

[7"MH&7' EM%)H&$"&#G

%
7

[
$

'
M

"
8

$
M

G
\

[
J

M
H

H
M

)
#

@
M

H
8

]
(H

^
E

*

$
#

)
_

M
"

$
M

G
P

(+
4
-*

E
H

8
\

G
&"

`
"

P
(D

A
-*

[
#

&%
"

\
H

M
)

#
G

"
M

G
"

(]
*

'
&^

\
&E

'
&[

&"

$
'
7

%
"

&)
'

&[
&"

a
&G

M
%

)
#

G
"

M
G

"
(]

*

$
'
7

%
"

&)
&"

8
&G

E
M

b
$

'
7

%
"

&)
&"

8
&G

E
M

b

J
'
#

`
)

#
\

G
"

%
(G

@
7

'
\

M
*

"#$"%$& '( c'%

')*+,- &+./$0$*1 QPRTd

2.0 0+/$ )3 &*+44+,-1 Ge7

.0 $,& )3 &*+44+,-1 T aMM"

2

4)--$& '( cEa

&*+44+,- /$0#)& E,0;A+ DI49 2,+9 %D5,+ %D113

&*+44+,- "),0*."0)* [%K Z VYRR E" Z =0,55;= /6 Hc%

,)0$5 .30$* &*+44+,-1 Ge7

6$44 57*8$( +,3)*/.0+),1 TSSQQOPWQ G10+9,3B> RSRRNTSPSN M<4+,3B

&.0$ 50.*0$& NeYeNT ")/94$0$& NeYeNT -*)7,& $4$8.0+), OUNPWR aMM"

$7KM N #a N

')*+,- ,7/'$* ';<@

"4+$,0 )5;<3 M3;0B6 aI+I0;Z'10=4+123. '')

9*)>$"0 ,7/'$* )STYWWWN

9*)>$"0 ,./$ $9<4; &. `;+5<3=. E;+P g J1I3=<06 %I0C;6

9*)>$"0 4)".0+), '10=4+123. #L

K
M

#
"

M
)

L
J

L
)

#
'
\

[
G

%
Z

K
&G

"
%

"
E

\
%

'
7

J
PK

E
"

Z
N
eQ

W
eN

T
W

O
hR

T
Z

`
hi
$

H
#

c
M

)
"

%
i$

H
#

c
M

)
"

%
7

ZM
i)

S
T
Y
W

W
W
N
i7

E
[

&G
&%

"
H

7
"

&#
G

iK
M

#
"

M
)

L
i'

7
J

iJ
#

H
&G

K
'
#

K
%

PK
$

c

"9; [<33,F g %?,+9 K01ID. &3AP
RQUT % L<BB;0+6 H1<=. )<3+13. [& SYNYY
D9h VQSZQOVZQNWW -<jh VQSZQOVZQNQN

[7\[MM
)#'\[J\%
)'M@M'7GE
"H7@MH%M )&"8

)7G"#G
EM"H#&"
[#GH#M
'7G%&GK



"#$%#&'

()'* %+,--. /0123 4,5+6 )'78 2,+9 41?; 4<3= <3= +0<A;
B0<C;5> ?1,4+

J;A1?;4 C;06 4+,-- <3= =<?D

(%)* E;34;. =<0F B0<6 A5<6;6 %7GE 2,+9 41?; 4,5+ <3= 5,++5;
49<5; -0<B?;3+4> =<?D (H;4,=I<5 %1,5*

E<0F B0<6 %L7'M. 2;<F. 9,B956 2;<+9;0;=> =<?D

J1++1? 1- /10;915; <+ NTPW -;;+P

%%
N

%%
R

%%
Q

%%
S

%%
T

%%
U

ST

UN

ST

QQ

QQ

ST

RPW

SPTX

SPTX

QW

NU

RW

QW NV VNNQNQ

QZUZT (NN*

SZVZNW (NV*

TZNWZNQ (RQ*

SZNVZRT (SR*

UZNTZRS (QO*

UZNQZRR (QT*

K
H

7
$

L
&)

'
#

K

E
M

$
"

L
(-

+*

W

T

NW

NT

7""MHJMHK
'&[&"%

[7"MH&7' EM%)H&$"&#G

%
7

[
$

'
M

"
8

$
M

G
\

[
J

M
H

H
M

)
#

@
M

H
8

]
(H

^
E

*

$
#

)
_

M
"

$
M

G
P

(+
4
-*

E
H

8
\

G
&"

`
"

P
(D

A
-*

[
#

&%
"

\
H

M
)

#
G

"
M

G
"

(]
*

'
&^

\
&E

'
&[

&"

$
'
7

%
"

&)
'
&[

&"

a
&G

M
%

)
#

G
"

M
G

"
(]

*

$
'
7

%
"

&)
&"

8
&G

E
M

b
$

'
7

%
"

&)
&"

8
&G

E
M

b

J
'
#

`
)

#
\

G
"

%
(G

@
7

'
\

M
*

"#$"%$& '( c'%

')*+,- &+./$0$*1 QPRTd

2.0 0+/$ )3 &*+44+,-1 Ge7

.0 $,& )3 &*+44+,-1 T aMM"

2

4)--$& '( cEa

&*+44+,- /$0#)& E,0;A+ DI49 2,+9 %D5,+ %D113

&*+44+,- "),0*."0)* [%K Z VYRR E" Z =0,55;= /6 Hc%

,)0$5 .30$* &*+44+,-1 Ge7

6$44 57*8$( +,3)*/.0+),1 TSSQWTPRU G10+9,3B> RSRRQVUPVT M<4+,3B

&.0$ 50.*0$& NeYeNT ")/94$0$& NeYeNT -*)7,& $4$8.0+), OUWPTNY aMM"

$7KM N #a N

')*+,- ,7/'$* ';<A

"4+$,0 )5;<3 M3;0B6 aI+I0;Z'10=4+123. '')

9*)>$"0 ,7/'$* )STYWWWN

9*)>$"0 ,./$ $9<4; &. `;+5<3=. E;+P g J1I3=<06 %I0C;6

9*)>$"0 4)".0+), '10=4+123. #L

K
M

#
"

M
)

L
J

L
)

#
'
\

[
G

%
Z

K
&G

"
%

"
E

\
%

'
7

J
PK

E
"

Z
N
eQ

W
eN

T
W
O
hR

T
Z

`
hi
$

H
#

c
M

)
"

%
i$

H
#

c
M

)
"

%
7

ZM
i)

S
T
Y
W
W
W
N
i7

E
[

&G
&%

"
H

7
"

&#
G

iK
M

#
"

M
)

L
i'

7
J

iJ
#

H
&G

K
'
#

K
%

PK
$

c

"9; [<33,F g %?,+9 K01ID. &3AP
RQUT % L<BB;0+6 H1<=. )<3+13. [& SYNYY
D9h VQSZQOVZQNWW -<jh VQSZQOVZQNQN

[7\[MM
)#'\[J\%
)'M@M'7GE
"H7@MH%M )&"8

)7G"#G
EM"H#&"
[#GH#M
'7G%&GK



"#$%#&'

()'* %+,--. /0123 4,5+6 )'78 2,+9 +0<A; 4<3= <3= B0<C;5>
=<?D

J;A1?;4 C;06 4+,--

J;A1?;4 =<?D

(%)* E;34;. =<0F B0<6 A5<6;6 %7GE 2,+9 41?; 4,5+ <3= 5,++5;
49<5; -0<B?;3+4> =<?D (H;4,=I<5 %1,5*

J5<AF %L7'M. 2;<F. 9,B956 2;<+9;0;=> =<?D

J1++1? 1- /10;915; <+ NTPW -;;+P

%%
N

%%
R

%%
Q

%%
S

%%
T

%%
U

TT

UV

UV

UV

QQ

TT

RPT

SPTX

SPTX

SPTX

NU

NU

NN QW RW QNNWNW

SZUZU (NR*

SZOZO (NY*

TZOZY (NV*

TZNWZNW (RW*

TZNRZRW (QR*

YZNYZRW (QY*

K
H

7
$

L
&)

'
#

K

E
M

$
"

L
(-

+*

W

T

NW

NT

7""MHJMHK
'&[&"%

[7"MH&7' EM%)H&$"&#G

%
7

[
$

'
M

"
8

$
M

G
\

[
J

M
H

H
M

)
#

@
M

H
8

]
(H

^
E

*

$
#

)
_

M
"

$
M

G
P

(+
4
-*

E
H

8
\

G
&"

`
"

P
(D

A
-*

[
#

&%
"

\
H

M
)

#
G

"
M

G
"

(]
*

'
&^

\
&E

'
&[

&"

$
'
7

%
"

&)
'
&[

&"

a
&G

M
%

)
#

G
"

M
G

"
(]

*

$
'
7

%
"

&)
&"

8
&G

E
M

b
$

'
7

%
"

&)
&"

8
&G

E
M

b

J
'
#

`
)

#
\

G
"

%
(G

@
7

'
\

M
*

"#$"%$& '( c'%

')*+,- &+./$0$*1 QPRTd

2.0 0+/$ )3 &*+44+,-1 Ge7

.0 $,& )3 &*+44+,-1 T aMM"

2

4)--$& '( cEa

&*+44+,- /$0#)& E,0;A+ DI49 2,+9 %D5,+ %D113

&*+44+,- "),0*."0)* [%K Z VYRR E" Z =0,55;= /6 Hc%

,)0$5 .30$* &*+44+,-1 Ge7

6$44 57*8$( +,3)*/.0+),1 TSSQWOPSY G10+9,3B> RSRRTUSPQW M<4+,3B

&.0$ 50.*0$& NeYeNT ")/94$0$& NeYeNT -*)7,& $4$8.0+), OUNPQWU aMM"

$7KM N #a N

')*+,- ,7/'$* ';<B

"4+$,0 )5;<3 M3;0B6 aI+I0;Z'10=4+123. '')

9*)>$"0 ,7/'$* )STYWWWN

9*)>$"0 ,./$ $9<4; &. `;+5<3=. E;+P g J1I3=<06 %I0C;6

9*)>$"0 4)".0+), '10=4+123. #L

K
M

#
"

M
)

L
J

L
)

#
'
\

[
G

%
Z

K
&G

"
%

"
E

\
%

'
7

J
PK

E
"

Z
N
eQ

W
eN

T
W
O
hR

T
Z

`
hi
$

H
#

c
M

)
"

%
i$

H
#

c
M

)
"

%
7

ZM
i)

S
T
Y
W
W
W
N
i7

E
[

&G
&%

"
H

7
"

&#
G

iK
M

#
"

M
)

L
i'

7
J

iJ
#

H
&G

K
'
#

K
%

PK
$

c

"9; [<33,F g %?,+9 K01ID. &3AP
RQUT % L<BB;0+6 H1<=. )<3+13. [& SYNYY
D9h VQSZQOVZQNWW -<jh VQSZQOVZQNQN

[7\[MM
)#'\[J\%
)'M@M'7GE
"H7@MH%M )&"8

)7G"#G
EM"H#&"
[#GH#M
'7G%&GK



"#$%#&'

()'* %+,--. /0123 4,5+6 )'78 2,+9 41?; 4<3= <3= +0<A;
B0<C;5> =<?D

J;A1?;4 =06

J;A1?;4 C;06 4+,--

J;A1?;4 =<?D

(%)* E;34;. =<0F B0<6 A5<6;6 %7GE 2,+9 41?; 4,5+ <3= 5,++5;
49<5; -0<B?;3+4> =<?D (H;4,=I<5 %1,5*

J5<AF %L7'M. 2;<F. 9,B956 2;<+9;0;=> =<?D

H;-I4<5 <+ NSPQ -;;+P
J1++1? 1- /10;915; <+ NSPQ -;;+P

%%
N

%%
R

%%
Q

%%
S

%%
T

%%
U

ST

TW

TW

UV

QO

QQ

RPT

SPTX

SPTX

SPTX NNV

NT

NT QW NY VQNRNR

QZTZV (NR*

UZVZY (NT*

UZNWZNW (RW*

TZYZNR (RW*

TZNYZRR (SW*

NWZTW

K
H

7
$

L
&)

'
#

K

E
M

$
"

L
(-

+*

W

T

NW

7""MHJMHK
'&[&"%

[7"MH&7' EM%)H&$"&#G

%
7

[
$

'
M

"
8

$
M

G
\

[
J

M
H

H
M

)
#

@
M

H
8

]
(H

^
E

*

$
#

)
_

M
"

$
M

G
P

(+
4
-*

E
H

8
\

G
&"

`
"

P
(D

A
-*

[
#

&%
"

\
H

M
)

#
G

"
M

G
"

(]
*

'
&^

\
&E

'
&[

&"

$
'
7

%
"

&)
'
&[

&"

a
&G

M
%

)
#

G
"

M
G

"
(]

*

$
'
7

%
"

&)
&"

8
&G

E
M

b
$

'
7

%
"

&)
&"

8
&G

E
M

b

J
'
#

`
)

#
\

G
"

%
(G

@
7

'
\

M
*

"#$"%$& '( c'%

')*+,- &+./$0$*1 QPRTd

2.0 0+/$ )3 &*+44+,-1 Ge7

.0 $,& )3 &*+44+,-1 T aMM"

2

4)--$& '( cEa

&*+44+,- /$0#)& E,0;A+ DI49 2,+9 %D5,+ %D113

&*+44+,- "),0*."0)* [%K Z VYRR E" Z =0,55;= /6 Hc%

,)0$5 .30$* &*+44+,-1 Ge7

6$44 57*8$( +,3)*/.0+),1 TSSTVUPYW G10+9,3B> RSRRTORPVU M<4+,3B

&.0$ 50.*0$& NeYeNT ")/94$0$& NeYeNT -*)7,& $4$8.0+), OTOPQOY aMM"

$7KM N #a N

')*+,- ,7/'$* ';<C

"4+$,0 )5;<3 M3;0B6 aI+I0;Z'10=4+123. '')

9*)>$"0 ,7/'$* )STYWWWN

9*)>$"0 ,./$ $9<4; &. `;+5<3=. E;+P g J1I3=<06 %I0C;6

9*)>$"0 4)".0+), '10=4+123. #L

K
M

#
"

M
)

L
J

L
)

#
'
\

[
G

%
Z

K
&G

"
%

"
E

\
%

'
7

J
PK

E
"

Z
N
eQ

W
eN

T
W
O
hR

T
Z

`
hi
$

H
#

c
M

)
"

%
i$

H
#

c
M

)
"

%
7

ZM
i)

S
T
Y
W
W
W
N
i7

E
[

&G
&%

"
H

7
"

&#
G

iK
M

#
"

M
)

L
i'

7
J

iJ
#

H
&G

K
'
#

K
%

PK
$

c

"9; [<33,F g %?,+9 K01ID. &3AP
RQUT % L<BB;0+6 H1<=. )<3+13. [& SYNYY
D9h VQSZQOVZQNWW -<jh VQSZQOVZQNQN

[7\[MM
)#'\[J\%
)'M@M'7GE
"H7@MH%M )&"8

)7G"#G
EM"H#&"
[#GH#M
'7G%&GK



APPENDIX B
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Project Name: Project No:
Client's Sample No. Date:
Visual Description: Depth:

Recovery:

Permeant: De-aired tap water 0.01 N CaSO4

Sample Preparation:

Sample was removed from a 3" Shelby tube and trimmed to length in a trimming jig. Any pebbles found
on outer surface were removed and resulting voids were filled with material trimmed from the sample.

Material was adjusted to required moisture content and remolded at the required density.

Other:

Soil Properties:

Initial
Moisture

Content (%)

Initial Wet
Density (pcf)

Initial Dry
Density

(pcf)

Final
Moisture
Content

(%)

Final Wet
Density

(pcf)

Final Dry
Density

(pcf)

15.49 140.00 121.22 14.71 141.15 123.05

Formula:

K= h(t1)=

a= h(t2)=

L= Length of sample (cm) = 9.21

A= Cross-sectional area of RT=

sample (cm2) =41.282491

t= Elapsed time (sec) PB= 140.74

Degree of Saturation:

1/22/2015 12:00pm 40.0 34.0 5.0 5.0 1.0

Permeability Measurement:

23.00 1.00 24.28 20 1.000
21.90 2.00 21.96 20 1.000
21.90 2.00 21.96 20 1.000
17.00 7.00 11.04 20 1.000
17.00 7.00 11.04 20 1.000
9.40 14.70 -5.85 20 1.000
9.40 14.70 -5.85 20 1.000
5.40 18.70 -14.68 20 1.000

7.97E-08 cm/sec

Tested By: TEJ R. Date: 1/28/2015

*The certificate shall not be reproduced except in full, without the written approval of MSG.

5

6

21.0"

8.10E-08

7.79E-08

7.95E-08

8.10E-08

7.79E-08

7.95E-08

Correction factor for viscosity of water at
various temperatures

Water Temp.

T (oC)

4

86,700

153,060

86,040

2

3

1/24/2015

1/26/2015

1/27/2015

1 1/23/2015 17,760 8.05E-08

Bias Pressure (cm) =
psi x 70.37 cm/psi

8.05E-08

RT

(from
table)

K (cm/sec)
Kcorrected

(cm/sec)
h(t2)

Lordstown Energy
B-01 ST-1

Lean Clay with Sand

C4580001
1/6/15
5.0-7.0'

Before Saturation After Saturation

Test No. Date t (sec)

Upper
Volume
Reading

(VU)

AVERAGE CORRECTED COEFFICIENT OF PERMEABILITY (K):

Pore
Pressure
Increase
(psi) = b

Skempton's
Parameter (B)

= (b/a)

Lower
Volume
Reading

(VL)

h(t1)

Flexible Wall Permeability
Test

ASTM D5084
Civil Engineering, Surveying and Environmental Consulting

TOLEDO CANTON LANSING DETROIT MONROE CLEVELAND COLUMBUS

Confining
Pressure
Increase
(psi) = a

Back
Pressure

(psi)

Reviewed By:MJG

Cross-sectional area of burette (cm2) = 0.906

Corrected Coefficient of Permeability (cm/sec)

Cell
Pressure

(psi)
TimeDate

aL PB+h(t1)
K= (ln )*RT

2At PB+h(t2)

X

X

VU(t1) - VL(t1)
a

VU(t2) - VL(t2)
a

Backup of C4580001.SB1.ST.PERM.xlk



APPENDIX C
INTERNATIONAL BUILDING CODE SITE SEISMIC CLASSIFICATIONS







OPSB Application
Lordstown Energy Center

Appendix E: Wetland Documentation

 Surface Water Delineation Report (January 2015)

 Wetland and Stream Mitigation Plan (December 2011)

 USACE Permit 2005-1448
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1.0 INTRODUCTION 
 

On November 6, 7 & 11, 2014, the Mannik & Smith Group, Inc. (MSG) performed a surface water delineation for the 
Lordstown Energy Center (LEC), Parcels: 45-903150, 45-016701, and 45-033360, Lordstown, Trumbull County, Ohio 
(Site) (Figure 1).  The purpose of a surface water delineation is to identify any areas on the Site that could be 
considered a jurisdictional wetland or surface water.  
 
Affiliated with this site are parcels 45-190801, 45-904025, 45-141130, 45-904110 and surrounding areas where 
wetlands were previously delineated in June 2006.  These wetland boundaries consisted of 15 separate wetland 
areas totaling 30.048 acres. The United States Army Corps of Engineers (USACE) issued a letter on July 7, 2006 
agreeing with the wetland boundaries.  Following this correspondence Henn Development was issued Department of 
the Army Permit No. 2005-1448 on January 15, 2013 to fill a total of 1.76 acres of wetlands.  A condition of this 
permit was to build a wetland mitigation area (Mitigation Area) that is at least 2.64 acres in size.  This Mitigation Area 
was designed by ms consultants, inc. (ms consultants) on behalf of Henn Development in accordance with ms 
consultants’ Wetland and Stream Mitigation Plan – Revised, Henn Development, dated December 2011 (Mitigation 
Plan) on parcel number 45-016701 (Figure 3).  According to the Mitigation Plan and associated construction plans, 
the constructed Mitigation Area totals 2.77 acres in size, which exceeds the minimum wetland creation requirement.   
 
Code of Federal Regulations 33 Part 328 defines a wetland as an area that is inundated or saturated by surface or 
ground water at a frequency and duration sufficient to support, and that under normal circumstances does support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions.  The USACE Corps of Engineers 
Wetland Delineation Manual further defines a wetland as having the following characteristics:  (1) hydric soils, (2) 
evidence of inundated or saturated conditions (hydrology), and (3) a predominance of hydrophytic vegetation.  When 
all three of these criteria are met, a wetland is present and is subject to Federal and/or State regulations and 
permitting. 
 
When conducting a wetland delineation, data are collected concerning the vegetation, soils and hydrology present in 
various plant communities to determine if the criteria for a jurisdictional wetland are met, and the wetland/non-
wetland boundaries are then flagged.  The wetland/non-wetland boundaries and the sample locations are surveyed 
and placed on the Site map.  From the wetland map, the acreage of each wetland is calculated.  A preliminary 
determination is also made as to whether each wetland is isolated and thus under the jurisdiction of the State of Ohio 
Isolated Wetland Permit Program, or non-isolated, and thus under federal Clean Water Act (CWA) jurisdiction. This 
determination is based on the hydrological connection (if any) to “waters of the United States”.  
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2.0 METHODS 
 
MSG performed the surface water delineation in accordance with the 2012 Regional Supplement to the Corps of 
Engineers Wetland Delineation Manual: Northcentral and Northeast Region, Version 2.0 (the Manual).  The Manual 
defines a wetland as any area on the Site that contains a predominance of wetland vegetation, hydric soils and 
positive indicators of wetland hydrology.  Sample points for vegetation, soils and hydrology were documented on 
either side of the wetland boundary.  The wetland/upland boundary was surveyed using a Trimble Geo XH GPS 
receiver.  The wetland and upland data sheets that describe each plot are included in Appendix A.  Digital images of 
each wetland are included in Appendix B.  After the wetland was delineated, MSG described the hydrological 
connection (if any) to “waters of the United States” and the probable jurisdictional status of the wetland.  To finalize 
this wetland delineation, USACE will need to issue a Jurisdictional Determination (JD) confirming the wetland 
boundaries and jurisdictional status of surface waters on the Site.  
  
MSG also characterized the quality of the wetland using the Ohio Rapid Assessment Method (ORAM), version 5.0 
(Appendix C).  The Ohio Environmental Protection Agency (Ohio EPA) has established three primary and three 
intermediate categories of wetland quality which are based on a wetland’s size, its hydrologic function, the types of 
plant communities present, the physical structure of the wetland plant community and the wetland’s level of 
disturbance (OAC 3745-1-54).  The relationship between the various wetland categories and their respective ORAM 
scores is presented in Table 2.1. 
 

Table 2.1 Ohio Rapid Assessment Categories 
Category Number Range of ORAM Scores 

Category 1 0–29.9 
Category 1 or 2 (Gray Zone) 30–34.9 

Modified Category 2 35–44.9 
Category 2 45–59.9 

Category 2 or 3 60–64.9 
Category 3 65–100 

 
Category 3 wetlands have the highest quality, and are generally characterized by a high level of biological diversity 
and topographical variation, large numbers of native species, or a high level of functional importance to its 
surroundings.  Category 2 wetlands have the capability to support a moderate wildlife community or maintain mid-
level hydrological functions.  Category 2 also includes wetlands that may be of lower quality or degraded but have 
reasonable potential to be restored (Modified Category 2).  Category 1 wetlands are of the lowest quality, and are 
generally characterized by hydrological isolation, lack of plant species diversity, insufficient habitat availability, and 
limited potential to perform major wetland functions (OAC 3745-1-54). 
 
Streams were identified as linear waterways with a distinct bed, bank and ordinary high watermark.  Streams were 
measured using one of two Ohio EPA methods.  Any stream that had a pool over 40 centimeters (cm) deep or with a 
watershed of greater than one square mile would be measured using the Qualitative Habitat Evaluation Index 
(QHEI).  Smaller streams without a pool over 40 cm deep or a watershed less than one square mile would be 
measured using the Primary Headwater Habitat Evaluation Form (HHEI). 
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3.0 RESULTS 
 

3.1 Agency Resource Information 
 

The United States Geological Survey (USGS) Quadrangle map for the Warren, OH (1959, Revised 1984) 
indicates that the Site has nearby elevations varying from 950 to 970 feet (Figure 1).  One USGS blue line 
stream (Mud Creek) traverses the Site.  A review of the National Wetland Inventory (MWI) map did not 
indicate the presence of any wetlands on the Site; however, there was one pond identified on the southern 
half of parcel 45-016701 (Figure 2).  Seven soil types have been mapped on the Site by the National 
Resource Conservation Service (NRCS).  The soil types are included in Table 3.1 and mapped on Figure 2.  
Two soil types, Holly silt loam and Sebring silt loam were listed as hydric or having hydric inclusions.    

 
Table 3.1 Soil Types at Project Site 

Soil Type Map 
Unit Hydric? With Hydric 

Inclusions? 
Holly silt loam, frequently flooded Ho Yes No 

Mahoning silt loam, 0 to 2 percent slope MgA No No 
Mahoning silt loam, 2 to 6 percent slope MgB No No 

Orrville silt loam, frequently flooded Or No No 
Sebring silt loam, till substratum Sc Yes No 

Wadsworth silt loam, 0 to 2 percent slope WbA No No 
Wadsworth silt loam, 2 to 6 percent slope WbB No No 
 

3.2 Wetland Delineation 
 

Ten wetlands (Wetlands A-J) totaling 3.648 acres were identified on the Site (Figure 3).  To define the 
wetland boundaries, sixteen sample points were collected (SP-1 through SP-16). Wetland delineation data 
forms are included in Appendix A and Site photographs are included in Appendix B.  MSG has reviewed the 
Site conditions to determine the hydrological connection (if any) to “waters of the United States” and the 
probable jurisdictional status of the wetlands based on current USACE guidance and policy.  Due to the 
location and hydrologic connection to a USGS blue line stream, it appears that Wetlands A, E, F, and G will 
be considered jurisdictional (non-isolated) by the USACE, and therefore regulated under the Section 404 
program.  A hydrological connection is based on if the wetland is contributing to the physical, chemical, and 
biological integrity of the downstream traditional navigable waterway (TNW).  

 
Table 3.2 Summary of Wetlands 

Wetland Sample Point 
Delineated 

Acreage  within 
Study Area 

Wetland Type1 ORAM 
Score Wetland Category Potential 

Jurisdiction2 

Wetland A SP-1 0.12 PEM 24 Category 1 USACE 
Wetland B SP-3 0.62 PFO 41 Modified Category 2 OEPA 
Wetland C SP-4 0.158 PEM 21 Category 1 OEPA 
Wetland D SP-5 0.277 PEM 21 Category 1 OEPA 
Wetland E SP-6 0.632 PEM 39 Modified Category 2 USACE 
Wetland F SP-8 & SP-10 0.116 PEM 30 1 or 2 Gray Zone USACE 
Wetland G SP-11 0.784 PEM 29 Category 1 USACE 
Wetland H SP-12 0.295 PEM 16 Category 1 OEPA 
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Wetland Sample Point 
Delineated 

Acreage  within 
Study Area 

Wetland Type1 ORAM 
Score Wetland Category Potential 

Jurisdiction2 

Wetland I SP-13 0.214 PEM 25 Category 1 OEPA 
Wetland J SP-15 0.432 PEM 14 Category 1 OEPA 

Total  3.648     
1 wetland community type: PEM=palustrine emergent; PSS= palustrine scrub/shrub; PFO=palustrine forested and 
POW=palustrine open water 
2 potential jurisdiction based on current USACE guidance and policy 

 
Wetland A 
Wetland A was delineated as 0.12 acres and is located in the western portion of parcel number 45-033360 
(Figure 3).  The soil profile consisted of a twelve inch layer of 10YR 3/2 clay loam soil with 10% yellow 
(10YR 5/8) redox features.  
 
Positive indicators of wetland hydrology included saturation and the FAC-neutral test. Dominant vegetation 
consisted of hydrophytic vegetation such as: reed canary grass (Phalaris arundinacea: FACW).  This 
wetland is within the floodplain of Mud Creek a “waters of the U.S,” and therefore will likely be under the 
jurisdiction of the USACE.  Using ORAM, version 5.0, MSG determined that the wetland scored a 24, which 
correlates to a Category 1 wetland. 
 
Wetland B 
Wetland B was delineated as 0.62 acres and is located in the northeast portion of parcel number 45-033360 
(Figure 3).  The soil profile consisted of a four inch layer of 10YR 4/1 clay loam soil.  This was underlain by 
eight inch layer of 10YR 6/1 clay sandy clay loam with 40% yellow 10YR 6/8 redox feature. 
 
Positive indicators of wetland hydrology included saturation and the FAC-neutral test.  Dominant vegetation 
consisted of hydrophytic vegetation such as: Pin Oak (Quercus palustris: FACW), American Elm (Ulmus 
americana: FACW.), and Swamp White Oak (Quercus bicolor: FACW).  This wetland appears to have no 
connection to a “waters of the U.S.” and therefore will likely be under the jurisdiction of the OEPA.  Using 
ORAM, version 5.0, Wetland B obtained a score of 41, which correlates to a Category modified 2 wetland. 
 
Wetland C 
Wetland C was delineated as 0.158 acres and is located in the northeast portion of parcel number 45-
033360 (Figure 3).  The soil profile consisted of a twelve inch layer of 10YR 4/1 sandy clay loam soil.  
 
Positive indicators of wetland hydrology included saturation and the FAC-neutral test. Dominant vegetation 
consisted of hydrophytic vegetation such as: reed canary grass (Phalaris arundinacea: FACW), Sensitive 
fern (Onoclea sensibilis: FACW), cattails (Typha latifolia: OBL), and longhair sedge (Carex comosa: OBL). 
This wetland appears to have no connection to a “waters of the U.S.” and therefore will likely be under the 
jurisdiction of the OEPA. Using ORAM version 5.0, Wetland C obtained a score of 21, which correlates to a 
Category 1 wetland. 

 
Wetland D 
Wetland D was delineated as 0.277 acres and is located in the northeast portion of parcel number 45-03336 
(Figure 3).  The soil profile consisted of a four inch layer of 10YR 4/1 sandy clay loam soil, this was 
underlain by eight inch layer of 10YR 5/2 with 20% brownish orange (10YR 5/8) redox features. 
 
Saturation was observed as the positive indicator of wetland hydrology.  Dominant vegetation consisted of 
hydrophytic vegetation such as: reed canary grass (Phalaris arundinacea: FACW), drooping bulrush 
(Scirpus lineatus: FACW), and blunt spikerush (Eleocharis obtusa.: OBL).  This wetland appears to have no 
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connection to a “waters of the U.S.” and therefore will likely be under the jurisdiction of the OEPA.  Using 
ORAM, version 5.0, Wetland D obtained a score of 21, which correlates to a Category 1 wetland.  

 
Wetland E 
Wetland E was delineated as 0.632 acres and is located in the eastern portion of parcel number 45-033360 
(Figure 3).  The soil profile consisted of a twelve inch layer of 10YR 4/1 sandy clay loam soil with 5% 
brownish yellow (10YR 5/8) redox features. 
 
Positive indicators of wetland hydrology included surface water, saturation, and the FAC-neutral test. 
Dominant vegetation consisted of hydrophytic vegetation: reed canary grass (Phalaris arundinacea).  This 
wetland is within the floodplain of Mud Creek a “waters of the U.S.” and therefore will likely be under the 
jurisdiction of the USACE. Using ORAM version 5.0, Wetland E obtained a score of 39, which correlates to a 
Modified Category 2 wetland.   

 
Wetland F 
Wetland F was delineated as 0.116 acres and is located in the southeast portion of parcel number 45-
033360 (Figure 3).  The soil profile consisted of a twelve inch layer of 10YR 3/1 sandy clay loam soil. 
  
Positive indicators of wetland hydrology included surface water, saturation, and the FAC-neutral test. 
Dominant vegetation consisted of hydrophytic vegetation such as: reed canary grass (Phalaris arundinacea: 
FACW).  This wetland is within the riparian corridor of a unnamed tributary to Mud Creek a “waters of the 
U.S.” and therefore will likely be under the jurisdiction of the USACE. Using ORAM version 5.0, Wetland F 
obtained a score of 30, which correlates to a Category 1 or 2 gray zone wetland. 
 
Wetland G 
Wetland G was delineated as 0.784 acres and is located in the southwest portion of parcel number 45-
016701 (Figure 3).  The soil profile consisted of a twelve inch layer of 10YR 4/2 clay loam soil with 20% 
brownish yellow (10YR 5/8) redox features. 
  
Positive indicators of wetland hydrology included saturation and the FAC-neutral test. Dominant vegetation 
consisted of hydrophytic vegetation such as: reed canary grass (Phalaris arundinacea: FACW), green 
bulrush (Scirpus atrovirens:OBL), fox sedge (Carex vulpinoidea: OBL) and poverty rush (Juncus tenuis.: 
FAC).  This wetland appears to be hydraulically connected to the floodplain of an unnamed tributary of Mud 
Creek a “waters of the U.S.” and therefore will likely be under the jurisdiction of the USACE. Using ORAM 
version 5.0, Wetland G obtained a score of 29, which correlates to a Category 1 wetland. 
 
Wetland H 
Wetland H was delineated as 0.295 acres and is located in the northern portion of parcel number 45-016701 
(Figure 3).  The soil profile consisted of a twelve inch layer of 10YR 4/2 clay loam soil with 30% brownish 
orange (5YR 4/6) redox features. 
  
Positive indicators of wetland hydrology included saturation and the FAC-neutral test. Dominant vegetation 
consisted of hydrophytic vegetation such as: reed canary grass (Phalaris arundinacea: FACW).  This 
wetland appears to have no connection to a “waters of the U.S.” and therefore will likely be under the 
jurisdiction of the OEPA. Using ORAM version 5.0, Wetland H obtained a score of 16, which correlates to a 
Category 1 wetland. 
 
Wetland I 
Wetland I was delineated as 0.214 acres and is located in the eastern portion of parcel number 45-016701 
(Figure 3).  The soil profile consisted of a twelve inch layer of 10YR 4/2 clay loam soil with 20% brownish 
yellow (10YR 5/8) redox features. 
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Positive indicators of wetland hydrology included saturation and the FAC-neutral test.  Dominant vegetation 
consisted of hydrophytic vegetation such as: reed canary grass (Phalaris arundinacea: FACW), switchgrass 
(Panicum virgatum: FAC).  This wetland appears to have no connection to a “waters of the U.S.” and 
therefore will likely be under the jurisdiction of the OEPA. Using ORAM version 5.0, Wetland I obtained a 
score of 25, which correlates to a Category 1 wetland. 
 
Wetland J 
Wetland J was delineated as 0.432 acres and is located in the western portion of parcel number 45-903150 
(Figure 3).  The soil profile consisted of a twelve inch layer of 10YR 4/1 clay loam soil with 30% brownish 
yellow (10YR 5/8) redox features. 
  
Positive indicators of wetland hydrology included saturation and the FAC-neutral test. Dominant vegetation 
consisted of hydrophytic vegetation such as: reed canary grass (Phalaris arundinacea: FACW).  This 
wetland appears to have no connection to a “waters of the U.S.” and therefore will likely be under the 
jurisdiction of the OEPA. Using ORAM version 5.0, Wetland J obtained a score of 14, which correlates to a 
Category 1 wetland. 
 
Mitigation Area 
The wetland mitigation area was not delineated as a part of this report, but data was collected on the soils, 
hydrology and plant community. The soil profile consisted of a twelve inch layer of 10YR 4/2 clay loam soil 
with 20% brownish yellow (10YR 5/8) redox features.   
 
Positive indicators of wetland hydrology included saturation and the FAC-neutral test. Dominant vegetation 
consisted of hydrophytic vegetation such as: blunt spikerush (Eleocharis obtusa: OBL), green rush (Juncus 
alpinoarticulatus: OBL) and broadleaf cattail (Typha latifolia: OBL).  Complete details of this mitigation site 
will be available in the “First Year Mitigation Monitoring Report”, which will be submitted to the Pittsburgh 
USACE Office in the very near future. 
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3.3 Uplands 
 

Five sample points were taken in upland areas (SP-2, SP-6, SP-9, SP-14 and SP-16).  
 
SP-2 was dominated with pin oak (Quercus palustris: FACW), garlic mustard (Alliaria petiolata : FACU) and 
grass (Poaceae spp.: FACU).  The soil profile consisted of a twelve inch layer of 10YR 4/2 clay loam soil.  
No signs of hydrology were observed. 
 
SP-6 was dominated with fescue sedge (Carex festucacea: FAC) and red clover (Trifolium pratense: 
FACU).  The soil profile consisted of a twelve inch layer of 10YR 4/2 sandy clay loam soil with 10% 10YR 
4/6 redox features.  No signs of hydrology were observed. 
 
SP-9 was dominated with black cherry (Prunus serotina: FACU), yellow birch (Betula alleghaniensis: FAC) 
and multiflora rose (Rosa multiflora: FACU).  The soil profile consisted of a six inch layer of 10YR 3/2 sandy 
clay loam soil, underlain soils were fill soil. No signs of hydrology were observed. 
 
SP-14 was dominated with fescue sedge (Carex festucacea: FAC), grass (Poaceae spp: FACU), poverty 
rush (Juncus tenuis: FAC), Kentucky bluegrass (Poa pratensis: FACU) and Queen Anne’s Lace (Daucus 
carota: UPL).  The soil profile consisted of a twelve inch layer of 10YR 4/3 silty clay loam soil. No signs of 
hydrology were observed. 
 
SP-16 was dominated with fescue sedge (Carex festucacea: FAC) and   white clover (Trifolium repens: 
FACU).  The soil profile consisted of a twelve inch layer of 10YR 4/3 silty clay loam soil. No signs of 
hydrology were observed. 

 
3.4 Stream Assessment 
 

One stream, designated Stream 1 (Mud Creek) was identified during the desktop review, and two additional 
streams designated Stream 2 and Stream 3 were identified in the field.  Stream 1 (Mud Creek) was the only 
USGS blue line stream identified on the Site (Figure 3).  The streams were evaluated using the HHEI and 
the QHEI. Wetlands A and E are adjacent to Stream 1 (Mud Creek). Wetland F is adjacent to Stream 2 and 
Wetland G is adjacent to Stream 3.  
 

Table 3.3 Summary of Streams 

Stream Length within Study Area 
(ft.) 

QHEI/HHEI* 
Score 

PHWH* 
Stream Class 

Stream 1 (Mu d 
Creek) 2,318 78 Warmwater 

Habitat 
Stream 2 667 47 Class II PHWH 
Stream 3 665 27 Class I PHWH 

Total 3,650   
*PHWH-Primary Head Water Habitat 
** Qualitative Habitat Evaluation Index/ Headwater Habitat Evaluation Index 
 
  

3.5 Threatened and Endangered Species 
 

The Site was visually surveyed for threatened and endangered species on November 6, 7 & 11, 2014. 
Several potential Indiana Bat Trees were identified on the Site. No other state or federally-listed species or 
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their habitats were identified. These trees exhibit habitat that is preferred by the Indiana Bat for summer 
roosting such as loose bark and crevices on dead or dying trees.  Requests regarding the occurrence of 
state and federally-listed plants and animals, plant communities and breeding/non-breeding animal 
concentrations within the Site were submitted to the U.S. Fish and Wildlife Service (USFWS) and Ohio 
Department of Natural Resources (ODNR). USFWS correspondence dated February 25, 2015 Indicated the 
project is within the range of the Indiana bat (Myotis sodalis), a federally listed species; northern long-eared 
bat (Myotis septentrionalis), currently proposed for listing as federally endangered; and eastern massasauga 
(Sistrurus catenatus), a Federal candidate species. The USFWS further concluded that due to the type, size 
and location of the project it is not anticipated to have any adverse effects to other federally endangered, 
threatened, proposed or candidate species. A copy of our correspondence can be found in Appendix C. 
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4.0 SUMMARY 
 
A surface water delineation was completed on November 6, 7 & 11, 2014 and identified ten wetlands (Wetlands A-J), 
totaling 3.648 acres, and three streams (Stream 1 (Mud Creek), Stream 2, and Stream 3) having a total length of 
3,650 linear feet.  Due to the location and hydrologic connection to a USGS blue line stream, it appears that 
Wetlands A, E, F, and G will be considered jurisdictional (non-isolated) by the USACE, and therefore regulated under 
the Section 404 program.  Wetlands B, C, D, H, I, and J appear to have no direct connection to a jurisdictional 
stream, and will likely be considered isolated.  These wetlands will likely be regulated by Ohio EPA under the State of 
Ohio Isolated Wetland Law. The mitigation area was observed to have indicators of hydric soils, hydrophytic 
vegetation and hydrology. Complete details of this mitigation site will be available in the “First Year Mitigation 
Monitoring Report”, which will be submitted to the Pittsburgh USACE Office in the very near future. 
 
All wetlands were evaluated using the ORAM scoring system. Wetland A, C, D, G, H, I, and J were determined to be 
Category 1 wetlands.  Wetland F was determined to be a Category 1 or 2 Gray Zone wetland.  Wetlands B and E 
were determined to be Modified Category 2 wetlands.  A JD from USACE and an ORAM evaluation by the Ohio EPA 
will be necessary to confirm these findings. 
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WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/6/2014

Henn OH SP-1

Jessica Stratigakos, Jamie Berardinelli T3N R4W

Depression Concave

LLR 41.149782 -80.839937 DD

Holly silt loam, frequently Floods None

Wetland A

12

12
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VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-1

0

0

Phalaris arundinacea 100 FACW

100

0

1

1

100

0

0

0

0

0

0 0

✔
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SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-1

0-12 10 YR 3/2 90 10 YR 5/8 10 M Clay Loam
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WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/6/2014

Henn OH SP-2

Jessica Stratigakos, Jamie Berardinelli T3N R4W

none

LLR 41.149782 -80.839937 DD

Holly silt loam, Frequently Floods None



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-2

Quercus palustris 100 FACW

100

0

Alliaria petiolata 30 FACU

 Poaceae 20 FACU

50

0

1

3

33

0

0

0

0

0

0 0

✔



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-2

0-12 10 YR 4/2 100 Clay Loam No Redox Features



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/6/2014

Henn OH SP-3

Jessica Stratigakos, Jamie Berardinelli T3N R4W

none

LRR 41.152606 -80.839861 DD

Mahoning silt loam 0 to 2 percent slope (MgA) None

Wetland B

3

12



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-3

Quercus palustris 70 FACW

Ulmus americana 20 FACW

Quercus bicolor 10 FACW

100

0

0

0

2

2

100

0

0

0

0

0

0 0

✔



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-3

0-4 10YR 4/1 100 Clay Loam No Redox Features

4-12 10YR 6/1 60 10YR 6/8 40 RM M Sandy Clay Loam



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/6/2014

Henn OH SP-4

Jessica Stratigakos, Jamie Berardinelli T3N R4W

depression concave

LLR 41.151334 -80.838315 DD

Mahoning silt loam 0 to 2 percent slope (MgA) None

Wetland C

12 in.



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-4

0

0

Phalaris arundinacea 30 FACW

Onoclea sensibilis 20 FACW

Typha latifolia 20 OBL

Carex comosa Boott 20 OBL

90

0

4

4

100

0

0

0

0

0

0 0

✔



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-4

0-12 10YR 4/1 100 Sandy Clay Loam



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/6/2014

Henn OH SP-5

Jessica Stratigakos, Jamie Berardinelli T3N R4W

depression concave

LRR 41.151359 -80.838303 DD

Mahoning silt loam 0 to 2 percent slope (MgA) none

Wetland D

12



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-5

0

0

Scirpus lineatus 20 FACW

Phalaris arundinacea 20 FACW

Eleocharis obtusa 20 OBL

60

0

3

3

100

0

0

0

0

0

0 0

✔



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-5

0-4 10YR 4/1 100 Sandy Clay Loam

4-12 10YR 5/2 80 10YR 5/8 20 RM M Sandy Clay Loam Saturated



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/6/2014

Henn OH SP-6

Jessica Stratigakos, Jamie Berardinelli T3N R4W

depression concave

LRR 41.151202 -80.838582 DD

Mahoning silt loam 0 to 2 percent slope (MgA)



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-6

0

0

Carex festucacea 70 FAC

Trifolium pratense 20 FACU

90

0

0

0

70 210

20 80

0

90 290

3.22

✔



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-6

0-12 10YR 4/2 90 10YR 4/6 10 RM M Sandy Clay Loam



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/6/2014

Henn OH SP-7

Jessica Stratigakos, Jamie Berardinelli T3N R4W

depression concave

LRR 41.151202 -80.838582 DD

Mahoning silt loam 0 to 2 percent slope (MgA) Freshwater Forested/Sh

Wetland E

3

12



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-7

0

0

Phalaris arundinacea 60 FACW

Carex spp. 20 FACW

Eleocharis obtusa 20 OBL

Juncus effusus 10 OBL

110

0

1

1

100

0

0

0

0

0

0 0

✔



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-7

0-12 10YR 4/1 95 10YR 5/8 5 RM M Sandy Clay Loam



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/7/2014

Henn OH SP-8

Jessica Stratigakos, Jamie Berardinelli T3N R4W

depression concave

LRR 41.146681 -80.836875 DD

Orrville silt loam, Frequently Floods None

Wetland F

6

12



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-8

0

0

Phalaris arundinacea 100 FACW

100

0

1

1

100

0

0

0

0

0

0 0



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-8

0-12 10YR 3/1 100 Sandy Clay Loam No Redox Features



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/7/2014

Henn OH SP-9

Jessica Stratigakos, Jamie Berardinelli T3N R4W

Convex

LRR 41.146812 -80.836848 DD

Orrville silt loam Frequently Floods None



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-9

Prunus serotina 60 FACU

Betula alleghaniensis 40 FAC

100

Rosa multiflora 10 FACU

10

0

0

1

3

33

0

0

0

0

0

0 0



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-9

0-6 10YR 3/2 100 Sandy Clay Loam No Redox Features, Hit Fill Soil



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/7/2014

Henn OH SP-10

Jessica Stratigakos, Jamie Berardinelli T3N R4W

depression concave

41.146501 -80.836654 DD

Orrvile silt loam, Frequently Floods none



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-10

Prunus serotina 60 FACU

Betula nigra 40 FACW

100

Rosa multiflora 10 FACU

10

0

0

1

3

33

0

0

0

0

0

0 0



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-10

0-6 10YR 3/2 100 Sandy Clay Loam No Redox Features, Hit Fill Soil



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/11/2014

Henn OH SP-11

Jessica Stratigakos, Jamie Berardinelli T3N R4W

depression concave

41.150389 -80.843221 DD

Sebring silt loam, till substratum (Sc) Freshwater Emergent

Wetland G

4

12



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-11

0

0

Phalaris arundinacea 60 FACW

Scirpus atrovirens 30 OBL

Carex vulpinoidea 10 OBL

Juncus tenuis 5 FAC

105

0

2

2

100

0

0

0

0

0

0 0

✔



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-11

0-12 10YR 4/2 80 10YR 5/8 20 RM M Clay Loam



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/11/2014

Henn OH SP-12

Jessica Stratigakos, Jamie Berardinelli T3N R4W

depression concave

41.152420 -80.841729 DD

Mahoning silt loam 2 to 6 percent slope (MgB) NONE

Wetland H

4

12



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-12

0

0

Phalaris arundinacea 100 FACW

100

0

1

1

100

0

0

0

0

0

0 0

✔



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-12

0-12 10YR 4/2 70 5YR 4/6 30 RM M Clay Loam



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/11/2014

Henn OH SP-13

Jessica Stratigakos, Jamie Berardinelli T3N R4W

Depression concave

41.151637 -80.841938 DD

Mahoning silt loam 0 to 2 percent slope (MgA) NONE

Wetland I

12



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-13

0

0

Phalaris arundinacea 80 FACW

Panicum virgatum 10 FAC

90

0

1

1

100

0

0

0

0

0

0 0

✔



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-13

0-12 10YR 4/2 80 10YR 5/8 20 RM M Silty Clay Loam



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/11/2014

Henn OH SP-14

Jessica Stratigakos, Jamie Berardinelli T3N R4W

convex

41.151198 -80.841747 DD

Mahoning silt loam 0 to 2 percent slope (MgA) none



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-14

0

0

Carex festucacea 50 FAC

 Aster canadensis 20 FACU

 Poaceae 10 FACU

Juncus tenuis 10 FAC

Poa pratensis 10 FACU

Daucus carota 5 UPL

105

0

0

0

60 180

30 120

0

90 300

3.33



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-14

12 10YR 4/3 80 10YR4/6 20 M Silty Clay Loam



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/11/2014

Henn OH SP-15

Jessica Stratigakos, Jamie Berardinelli T3N R4W

41.147423 -80.855587 DD

Wadsworth silt loam 0 to 2 percent slope (WbA) NONE

Wetland J

2

0



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-15

0

0

Phalaris arundinacea 100 FAC

100

0

1

1

100

0

0

0

0

0

0 0

✔



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-15

0-12 10YR 4/1 70 10YR 5/8 30 RM M  Clay Loam



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region

Project/Site:                                                                                           City/County:                                                       Sampling Date:                             

Applicant/Owner:                                                                                                                                      State:                   Sampling Point:                        

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)

Are Vegetation            , Soil             , or Hydrology             significantly disturbed?            Are “Normal Circumstances” present?  Yes             No             

Are Vegetation            , Soil             , or Hydrology             naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes                 No              

Hydric Soil Present? Yes                 No              

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?               Yes                   No               

If yes, optional Wetland Site ID:                                                                 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

     Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

     High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

     Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

     Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

     Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

     Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

     Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

     Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

     Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

     Sparsely Vegetated Concave Surface (B8)      FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 

Lordstown Lordstown/ Trumbull 11/11/2014

Henn OH SP-16

Jessica Stratigakos, Jamie Berardinelli T3N R4W

41.147496 -80.855690 DD

Wadsworth silt loam 0 to 2 percent slope (WbA) none



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants.            Sampling Point:                       

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species? Status  

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Sapling/Shrub Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

                                                                                                              = Total Cover

Herb Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

5.                                                                                                                                        

6.                                                                                                                                        

7.                                                                                                                                        

8.                                                                                                                                        

9.                                                                                                                                        

10.                                                                                                                                      

11.                                                                                                                                      

12.                                                                                                                                      

                                                                                                              = Total Cover

Woody Vine Stratum   (Plot size:                              )

1.                                                                                                                                        

2.                                                                                                                                        

3.                                                                                                                                        

4.                                                                                                                                        

                                                                                                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC:                           (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC:                           (A/B)

Prevalence Index worksheet:

       Total % Cover of:                    Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species                        x 4 =                      

UPL species                        x 5 =                      

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes                 No             

Remarks: (Include photo numbers here or on a separate sheet.)

SP-16

0

0

Carex festucacea 80 FAC

Trifolium repens 20 FACU

100

0

0

0

80 240

20 80

0

100 320

3.20



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                  Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)           %     Type1    Loc2           Texture                             Remarks                          

                                                                                                                                                                                                                              

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               

                                                                                                                                                                                                                               
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

     Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B)

     Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

     Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

     Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L)

     Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L)

     Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L)

     Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R)

     Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B)

     Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

     Sandy Redox (S5)      Red Parent Material (F21)

     Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)

     Dark Surface (S7) (LRR R, MLRA 149B)      Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes           No        

Remarks:

SP-16

12 10YR 4/3 100 M  Silty Clay Loam



Version 5.0

Ohio Rapid Assessment Method for Wetlands
10 Page Form for Wetland Categorization

Background Information
Scoring Boundary Worksheet 
Narrative Rating 
Field Form Quantitative Rating
ORAM Summary Worksheet
Wetland Categorization Worksheet  

Ohio EPA, Division of Surface Water 
Final:  February 1, 2001

Instructions

The investigator is STRONGLY URGED to read the Manual for Using the Ohio Rapid Assessment 
Method for Wetlands for further elaboration and discussion of the questions below prior to using 
the rating forms.  

The Narrative Rating is designed to categorize a wetland or to provide alerts to the Rater based on the 
presence or possible presence of threatened or endangered species.  The presence or proximity of such 
species is often an indicator of the quality and lack of disturbance of the wetland being evaluated.  In 
addition, it is designed to categorize certain wetlands as very low quality (Category 1) or very high 
quality (Category 3) regardless of the wetland's score on the Quantitative Rating.  In addition, the 
Narrative Rating also alerts the investigator that a particular wetland may be a Category 3 wetland, 
again, regardless of the wetland's score on the Quantitative Rating.  

It is VERY IMPORTANT to properly and thoroughly answer each of the questions in the ORAM in 
order to properly categorize a wetland.  To properly answer all the questions, the boundaries of the 
wetland being assessed must be correctly identified.  Refer to Scoring Boundary worksheet and the 
User's Manual for a discussion of how to determine the "scoring boundaries."  In some instances, the 
scoring boundaries may differ from the "jurisdictional boundaries."  

Refer to the most recent ORAM Score Calibration Report for the scoring breakpoints between wetland 
categories. The most recent version of this document is posted on Ohio EPA's Division of Surface 
Water web page at:  http://www.epa.ohio.gov/dsw/wetlands/WetlandEcologySection.aspx
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Background Information

Name: 

Date: 

Affiliation:

Address: 

Phone Number: 

e-mail address: 

Name of Wetland: 

Vegetation Communit(ies):

HGM Class(es): 

Location of Wetland: include map, address, north arrow, landmarks, distances, roads, etc. 

Lat/Long or UTM Coordinate

USGS Quad Name

County

Township

Section and Subsection 

Hydrologic Unit Code

Site Visit

National Wetland Inventory Map

Ohio Wetland Inventory Map

Soil Survey

Delineation report/map

Jessica Stratigakos

11/12/2014

The Mannik & Smith Group

23225 Mercantile Road, Beachwood Ohio 44122

216-378-1490

jstratigakos@manniksmithgroup.com

Wetland A

Forested

Depressional

See Attached Map

41.149782, -80.839937

Warren

Trumbull

Montgomery

S22 T22N R16W

050400020605

11/12/2014

None

None

Holly silt loam

See Fig. 3
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Name of Wetland:

Wetland Size (acres, hectares):

Sketch: Include north arrow, relationship with other surface waters, vegetation zones, etc.

Comments, Narrative Discussion, Justification of Category Changes:

Final score :                                                                           Category:

Wetland A

0.12

See Fig 3

None

24 1
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Scoring Boundary Worksheet

INSTRUCTIONS.  The initial step in completing the ORAM is to identify the “scoring boundaries” of the wetland 
being rated.  In many instances this determination will be relatively easy and the scoring boundaries will coincide 
with the “jurisdictional boundaries.”  For example, the scoring boundary of an isolated cattail marsh located in the 
middle of a farm field will likely be the same as that wetland’s jurisdictional boundaries.  In other instances, 
however, the scoring boundary will not be as easily determined.  Wetlands that are small or isolated from other 
surface waters often form large contiguous areas or heterogeneous complexes of wetland and upland. In separating 
wetlands for scoring purposes, the hydrologic regime of the wetland is the main criterion that should be used.  
Boundaries between contiguous or connected wetlands should be established where the volume, flow, or velocity of 
water moving through the wetland changes significantly.  Areas with a high degree of hydrologic interaction should 
be scored as a single wetland.  In determining a wetland’s scoring boundaries, use the guidelines in the ORAM 
Manual Section 5.0.  In certain instances, it may be difficult to establish the scoring boundary for the wetland being 
rated.  These problem situations include wetlands that form a patchwork on the landscape, wetlands divided by 
artificial boundaries like property fences, roads, or railroad embankments, wetlands that are contiguous with 
streams, lakes, or rivers, and estuarine or coastal wetlands.  These situations are discussed below, however, it is 
recommended that Rater contact Ohio EPA, Division of Surface Water, 401/Wetlands Section if there are additional 
questions or a need for further clarification of the appropriate scoring boundaries of a particular wetland.

# Steps in properly establishing scoring boundaries done? not applicable
Step 1 Identify the wetland area of interest.  This may be the site of a 

proposed impact, a reference site, conservation site, etc.

Step 2 Identify the locations where there is physical evidence that hydrology 
changes rapidly.  Such evidence includes both natural and human-
induced changes including, constrictions caused by berms or dikes, 
points where the water velocity changes rapidly at rapids or falls, 
points where significant inflows occur at the confluence of rivers, or 
other factors that may restrict hydrologic interaction between the 
wetlands or parts of a single wetland.

Step 3 Delineate the boundary of the wetland to be rated such that all areas 
of interest that are contiguous to and within the areas where the 
hydrology does not change significantly, i.e. areas that have a high 
degree of hydrologic interaction are included within the scoring 
boundary.

Step 4 Determine if artificial boundaries, such as property lines, state lines, 
roads, railroad embankments, etc., are present.  These should not be 
used to establish scoring boundaries unless they coincide with areas 
where the hydrologic regime changes.

Step 5 In all instances, the Rater may enlarge the minimum scoring 
boundaries discussed here to score together wetlands that could be 
scored separately.

Step 6 Consult ORAM Manual Section 5.0 for how to establish scoring 
boundaries for wetlands that form a patchwork on the landscape, 
divided by artificial boundaries, contiguous to streams, lakes or rivers, 
or for dual classifications.

End of Scoring Boundary Determination.  Begin Narrative Rating on next page.

✔

✔

✔

✔

✔

✔
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Narrative Rating

INSTRUCTIONS.   Answer each of the following questions.  Questions 1, 2, 3 and 4 should be answered based on 
information obtained from the site visit or the literature and by submitting a Data Services Request to the Ohio 
Department of Natural Resources, Division of Natural Areas and Preserves, Natural Heritage Data Services, 1889 
Fountain Square Court, Building F-1, Columbus, Ohio 43224, 614-265-6453 (phone), 614-265-3096 (fax),
http://www.dnr.state.oh.us/dnap . The remaining questions are designed to be answered primarily by the results of 
the site visit.  Refer to the User’s Manual for descriptions of these wetland types. Note:  "Critical habitat" is  legally 
defined in the Endangered Species Act and is the geographic area containing physical or biological features essential 
to the conservation of a listed species or as an area that may require special management considerations or 
protection.   The Rater should contact the Region 3 Headquarters or the Columbus Ecological Services Office for 
updates as to whether critical habitat has been designated for other federally listed threatened or endangered species.  
“Documented” means the wetland is listed in the appropriate State of Ohio database.

# Question Circle one

1 Critical Habitat.  Is the wetland in a township, section, or subsection of 
a United States Geological Survey 7.5 minute Quadrangle that has 
been designated by the U.S. Fish and Wildlife Service as "critical 
habitat" for any threatened or endangered plant or animal species?  
Note: as of January 1, 2001, of the federally listed endangered or 
threatened species which can be found in Ohio, the Indiana Bat has 
had critical habitat designated (50 CFR 17.95(a)) and the piping plover 
has had critical habitat proposed (65 FR 41812 July 6, 2000).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 2

NO

Go to Question 2

2 Threatened or Endangered Species.  Is the wetland known to contain 
an individual of, or documented occurrences of federal or state-listed 
threatened or endangered plant or animal species?

YES

Wetland  is a Category 
3 wetland.  

Go to Question 3

NO

Go to Question 3

3 Documented High Quality Wetland.  Is the wetland on record in 
Natural Heritage Database as a high quality wetland?  

YES

Wetland  is a Category 
3 wetland

Go to Question 4

NO

Go to Question 4

4 Significant Breeding or Concentration Area.  Does the wetland 
contain documented regionally significant breeding or nonbreeding 
waterfowl, neotropical songbird, or shorebird concentration areas? 

YES

Wetland is a Category 
3 wetland

Go to Question 5

NO

Go to Question 5

5 Category 1 Wetlands.  Is the wetland less than 0.5 hectares (1 acre) 
in size and hydrologically isolated and either 1) comprised of 
vegetation that is dominated (greater than eighty per cent areal cover) 
by Phalaris arundinacea, Lythrum salicaria, or Phragmites australis, or 
2) an acidic pond created or excavated on mined lands that has little or 
no vegetation?

YES

Wetland is a Category 
1 wetland 

Go to Question 6

NO

Go to Question 6

6 Bogs.   Is the wetland a peat-accumulating wetland that 1) has no 
significant inflows or outflows, 2) supports acidophilic mosses, 
particularly Sphagnum spp., 3) the acidophilic mosses have  >30% 
cover,  4)  at least one species from Table 1 is present, and 5) the 
cover of invasive species (see Table 1) is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 7

NO

Go to Question 7

7 Fens. Is the wetland a carbon accumulating (peat, muck) wetland that 
is saturated during most of the year, primarily by a discharge of free 
flowing, mineral rich, ground water with a circumneutral ph (5.5-9.0) 
and with one or more plant species listed in Table 1 and the cover of 
invasive species listed in Table 1 is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 8a

NO

Go to Question 8a

8a "Old Growth Forest."  Is the wetland a forested wetland and is the 
forest characterized by, but not limited to, the following characteristics: 
overstory canopy trees of great age (exceeding at least 50% of a 
projected maximum attainable age for a species); little or no evidence 
of human-caused understory disturbance during the past 80 to 100 
years; an all-aged structure and multilayered canopies; aggregations of 
canopy trees interspersed with canopy gaps; and significant numbers 
of standing dead snags and downed logs?

YES

Wetland is a Category 
3 wetland.  

Go to Question 8b

NO

Go to Question 8b
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8b Mature forested wetlands.  Is the wetland a forested wetland with 
50% or more of the cover of upper forest canopy consisting  of 
deciduous trees with large diameters at breast height (dbh), generally 
diameters greater than 45cm (17.7in) dbh?

YES

Wetland should be 
evaluated for possible 
Category 3 status.  

Go to Question 9a

NO

Go to Question 9a

9a Lake Erie coastal and tributary wetlands.  Is the wetland located at 
an elevation less than 575 feet on the USGS map, adjacent to this 
elevation, or along a tributary to Lake Erie that is accessible to fish?

YES

Go to Question 9b

NO

Go to Question 10
9b Does the wetland's hydrology result from measures designed to 

prevent erosion and the loss of aquatic plants, i.e. the wetland is 
partially hydrologically restricted from Lake Erie due to lakeward or 
landward dikes or other hydrological controls? 

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 9c

9c Are Lake Erie water levels the wetland's primary hydrological influence, 
i.e. the wetland is hydrologically unrestricted (no lakeward or upland 
border alterations), or the wetland can be characterized as an 
"estuarine" wetland with lake and river influenced hydrology. These 
include sandbar deposition wetlands, estuarine wetlands, river mouth 
wetlands, or those dominated by submersed aquatic vegetation.

YES

Go to Question 9d  

NO

Go to Question 10

9d Does the wetland have a predominance of native species within its 
vegetation communities, although non-native or disturbance tolerant 
native species can also be present?

YES

Wetland is a Category 
3 wetland

Go to Question 10

NO

Go to Question 9e

9e Does the wetland have a predominance of non-native or disturbance 
tolerant native plant species within its vegetation communities?

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 10

10 Lake Plain Sand Prairies (Oak Openings) Is the wetland located in 
Lucas, Fulton, Henry, or Wood Counties and can the wetland be 
characterized by the following description:  the wetland has a sandy 
substrate with interspersed organic matter, a water table often within 
several inches of the surface, and often with a dominance of the 
gramineous vegetation listed in Table 1 (woody species may also be 
present).  The Ohio Department of Natural Resources Division of 
Natural Areas and Preserves can provide assistance in confirming this 
type of wetland and its quality.

YES

Wetland is a Category 
3 wetland.

Go to Question 11

NO

Go to Question 11

11 Relict Wet Prairies.  Is the wetland a relict wet prairie community 
dominated by some or all of the species in Table 1.  Extensive prairies 
were formerly located in the Darby Plains (Madison and Union 
Counties), Sandusky Plains (Wyandot, Crawford, and Marion 
Counties), northwest Ohio (e.g. Erie, Huron, Lucas, Wood Counties),
and portions of western Ohio Counties (e.g. Darke, Mercer, Miami, 
Montgomery, Van Wert etc.).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Complete Quantitative
Rating

NO

Complete 
Quantitative
Rating
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Table 1.  Characteristic plant species.

invasive/exotic spp fen species bog species 0ak Opening species wet prairie species

Lythrum salicaria
Myriophyllum spicatum 
Najas minor 
Phalaris arundinacea
Phragmites australis 
Potamogeton crispus
Ranunculus ficaria 
Rhamnus frangula
Typha angustifolia 
Typha xglauca

Zygadenus elegans var. glaucus 
Cacalia plantaginea 
Carex flava
Carex sterilis 
Carex stricta
Deschampsia caespitosa
Eleocharis rostellata
Eriophorum viridicarinatum 
Gentianopsis spp.
Lobelia kalmii
Parnassia glauca
Potentilla fruticosa
Rhamnus alnifolia 
Rhynchospora capillacea
Salix candida
Salix myricoides
Salix serissima
Solidago ohioensis 
Tofieldia glutinosa 
Triglochin maritimum 
Triglochin palustre

Calla palustris 
Carex atlantica var. capillacea
Carex echinata
Carex oligosperma
Carex trisperma
Chamaedaphne calyculata 
Decodon verticillatus 
Eriophorum virginicum 
Larix laricina 
Nemopanthus mucronatus 
Schechzeria palustris
Sphagnum spp. 
Vaccinium macrocarpon
Vaccinium corymbosum
Vaccinium oxycoccos
Woodwardia virginica 
Xyris difformis 

Carex cryptolepis
Carex lasiocarpa
Carex stricta
Cladium mariscoides
Calamagrostis stricta
Calamagrostis canadensis
Quercus palustris

Calamagrostis canadensis
Calamogrostis stricta

Carex atherodes
Carex buxbaumii

Carex pellita
Carex sartwellii

Gentiana andrewsii
Helianthus grosseserratus

Liatris spicata
Lysimachia quadriflora

Lythrum alatum
Pycnanthemum virginianum

Silphium terebinthinaceum
Sorghastrum nutans

Spartina pectinata
Solidago riddellii

End of Narrative Rating.  Begin Quantitative Rating on next page.
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

Metric 1.  Wetland Area (size).

max 6 pts. subtotal Select one size class and assign score.
>50 acres (>20.2ha) (6 pts)
25 to <50 acres (10.1 to <20.2ha) (5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts)
3 to <10 acres (1.2 to <4ha) (3 pts)
0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

Metric 2.  Upland buffers and surrounding land use.

max 14 pts. subtotal 2a.  Calculate average buffer width.  Select only one and assign score.  Do not double check.
WIDE.  Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM.  Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW.  Buffers average 10m  to <25m (32ft to <82ft) around wetland perimeter (1)
VERY NARROW.  Buffers average <10m (<32ft) around wetland perimeter (0)

2b.  Intensity of surrounding land use.   Select one or double check and average.
VERY LOW.  2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)
LOW.  Old field (>10 years), shrub land, young second growth forest. (5)
MODERATELY HIGH.  Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH.  Urban, industrial, open pasture, row cropping, mining, construction. (1)

Metric 3.  Hydrology.

max 30 pts. subtotal 3a.  Sources of Water.  Score all that apply. 3b.  Connectivity.  Score all that apply.
High pH groundwater (5) 100 year floodplain (1)
Other groundwater (3) Between stream/lake and other human use (1)
Precipitation (1) Part of wetland/upland (e.g. forest), complex (1)
Seasonal/Intermittent surface water (3) Part of riparian or upland corridor (1)
Perennial surface water (lake or stream) (5) 3d.  Duration inundation/saturation.  Score one or dbl check.

3c.  Maximum water depth.  Select only one and assign score. Semi- to permanently inundated/saturated (4)
>0.7 (27.6in) (3) Regularly inundated/saturated (3)
0.4 to 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in) (1)

3e.  Modifications to natural hydrologic regime.  Score one or double check and average.

None or none apparent (12) Check all disturbances observed
Recovered (7) ditch point source (nonstormwater)
Recovering (3) tile filling/grading
Recent or no recovery (1) dike road bed/RR track

weir dredging
stormwater input other_____________________

Metric 4.  Habitat Alteration and Development.

max 20 pts. subtotal 4a.  Substrate disturbance.  Score one or double check and average.
None or none apparent (4)
Recovered (3)
Recovering (2)
Recent or no recovery (1)

4b.  Habitat development.  Select only one and assign score.
Excellent (7)
Very good (6)
Good (5)
Moderately good (4)
Fair (3)
Poor to fair (2)
Poor (1)

4c.  Habitat alteration.  Score one or double check and average. 

None or none apparent (9) Check all disturbances observed
Recovered (6) mowing shrub/sapling removal
Recovering (3) grazing herbaceous/aquatic bed removal
Recent or no recovery (1) clearcutting sedimentation

selective cutting dredging
woody debris removal farming
toxic pollutants nutrient enrichment

subtotal this page

last revised 1 February 2001 jjm

Lordstown J.Stratigakos 11/12/2014

1.0 1.0

1.0

7.0 8.0

4.0

3.0

9.0 17.0

6.0 ✔
1.0

✔

✔

1.0 1.0
✔ ✔

3.0 ✔

6.0 23.0

2.0

1.0

3.0

23.0
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

          subtotal first page

Metric 5.  Special Wetlands.

max 10 pts. subtotal Check all that apply and score as indicated.

Bog (10)

Fen (10)

Old growth forest (10)

Mature forested wetland (5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)

Lake Erie coastal/tributary wetland-restricted hydrology (5)

Lake Plain Sand Prairies (Oak Openings) (10)

Relict Wet Prairies (10)

Known occurrence state/federal threatened or endangered species (10)

Significant migratory songbird/water fowl habitat or usage (10)

Category 1 Wetland.  See Question 1 Qualitative Rating (-10)

Metric 6.  Plant communities, interspersion, microtopography.

max 20 pts. subtotal 6a.  Wetland Vegetation Communities. Vegetation Community Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area

Aquatic bed 1 Present and either comprises small part of wetland's

Emergent     vegetation and is of moderate quality, or comprises a 

Shrub     significant part but is of low quality

Forest 2 Present and either comprises significant part of wetland's 

Mudflats     vegetation and is of moderate quality or comprises a small 

Open water     part and is of high quality

Other__________________ 3 Present and comprises significant part, or more, of wetland's

6b.  horizontal (plan view) Interspersion.      vegetation and is of high quality

Select only one.

High (5) Narrative Description of Vegetation Quality

Moderately high(4) low Low spp diversity and/or predominance of nonnative or

Moderate (3)     disturbance tolerant native species

Moderately low (2) mod Native spp are dominant component of the vegetation,

Low (1)     although nonnative and/or disturbance tolerant native spp

None (0)     can also be present, and species diversity moderate to 

6c.  Coverage of invasive plants.  Refer     moderately high, but generally w/o presence of rare
to Table 1 ORAM long form for list.  Add     threatened or endangered spp

or deduct points for coverage high A predominance of native species, with nonnative spp

Extensive >75% cover (-5)     and/or disturbance tolerant native spp absent or virtually

Moderate 25-75% cover (-3)     absent, and high spp diversity and often, but not always,

Sparse 5-25% cover (-1)     the presence of rare, threatened, or endangered spp

Nearly absent <5% cover (0)

Absent (1) Mudflat and Open Water Class Quality

6d.  Microtopography.  0 Absent  <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low 0.1 to <1ha (0.247 to 2.47 acres)

Vegetated hummucks/tussucks 2 Moderate  1 to <4ha (2.47 to 9.88 acres)

Coarse woody debris >15cm (6in) 3 High 4ha (9.88 acres) or more

Standing dead >25cm (10in) dbh

Amphibian breeding pools Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
    of marginal quality

2 Present in moderate amounts, but not of highest
    quality or in small amounts of highest quality

3 Present in moderate or greater amounts

    and of highest quality

End of Quantitative Rating.  Complete Categorization Worksheets.

Lordstown J.Stratigakos 11/12/2014

23.0

0.0 23.0

0

1.0 24.0

0

2

3 0

1

0

0

1

-5

-5

0

2 1

1

24.0
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ORAM Summary Worksheet 

circle 
answer or 

insert 
score

Result

Narrative Rating Question 1  Critical Habitat YES     NO If yes, Category 3.

Question 2.  Threatened or Endangered 
Species

YES     NO If yes, Category 3.

Question 3.  High Quality Natural Wetland YES     NO If yes, Category 3.

Question 4.  Significant bird habitat YES     NO If yes, Category 3.

Question 5.  Category 1 Wetlands YES     NO If yes, Category 1.

Question 6.  Bogs YES     NO If yes, Category 3.

Question 7.  Fens YES  NO If yes, Category 3.

Question 8a.  Old Growth Forest YES     NO If yes, Category 3.

Question 8b.   Mature Forested Wetland YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9b.  Lake Erie Wetlands -
Restricted

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9d.  Lake Erie Wetlands –
Unrestricted with native plants

YES     NO If yes, Category 3

Question 9e.  Lake Erie Wetlands -
Unrestricted with invasive plants

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 10.  Oak Openings YES     NO If yes, Category 3

Question 11.  Relict Wet Prairies YES     NO If yes, evaluate for 
Category 3; may also be
1 or 2.

Quantitative 
Rating

Metric 1.  Size

Metric 2.  Buffers and surrounding land use

Metric 3.  Hydrology

Metric 4.  Habitat

Metric 5.  Special Wetland Communities

Metric 6.  Plant communities, interspersion, 
microtopography
TOTAL SCORE Category based on score 

breakpoints

Complete Wetland Categorization Worksheet.

1.00

7.00

9.00

6.00

0.00

1.00

24.00 1
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Wetland Categorization Worksheet 

Choices Circle one Evaluation of Categorization Result of ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating  Nos. 2, 3, 
4, 6, 7, 8a, 9d, 10

YES

Wetland is 
categorized as a 
Category 3 wetland

NO Is quantitative rating score less than the Category 2 scoring 
threshold (excluding gray zone)?  If yes, reevaluate the 
category of the wetland using the narrative criteria in OAC 
Rule 3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has been over-
categorized by the ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating Nos. 1, 8b, 
9b, 9e, 11

YES

Wetland should be 
evaluated for 
possible Category 
3 status  

NO Evaluate the wetland using the 1) narrative criteria in OAC 
Rule 3745-1-54(C) and 2) the quantitative rating score.  If 
the wetland is determined to be a Category 3 wetland using
either of these, it should be categorized as a Category 3 
wetland.  Detailed biological and/or functional assessments 
may also be used to determine the wetland's category.

Did you answer "Yes" to 

Narrative Rating No. 5

YES

Wetland  is 
categorized as a 
Category 1 wetland

NO Is quantitative rating score greater than the Category 2 
scoring threshold (including any gray zone)?  If yes, 
reevaluate the category of the wetland using the narrative 
criteria in OAC Rule 3745-1-54(C) and biological and/or 
functional assessments to determine if the wetland has 
been under-categorized by the ORAM

Does the quantitative score 
fall within the scoring range 
of a Category 1, 2, or 3 
wetland?

YES

Wetland is 
assigned to the 
appropriate 
category based on 
the scoring range

NO If the score of the wetland is located within the scoring 
range for a particular category, the wetland should be 
assigned to that category.  In all instances however, the 
narrative criteria described in OAC Rule 3745-1-54(C) can 
be used to clarify or change a categorization based on a 
quantitative score.

Does the quantitative score 
fall with the "gray zone" for 
Category 1 or 2 or Category 
2 or 3 wetlands?

YES

Wetland is 
assigned to the 
higher of the two 
categories or 
assigned to a 
category based on
detailed 
assessments and 
the narrative 
criteria

NO Rater has the option of assigning the wetland to the higher 
of the two categories or to assign a category based on the 
results of a nonrapid wetland assessment method, e.g. 
functional assessment, biological assessment, etc, and a 
consideration of the narrative criteria in OAC rule 3745-1-
54(C).

Does the wetland otherwise 
exhibit moderate OR superior
hydrologic OR habitat, OR 
recreational functions AND 
the wetland was not
categorized as a Category 2 
wetland (in the case of 
moderate functions) or a 
Category 3  wetland (in the 
case of superior functions) by 
this method?

YES

Wetland was 
undercategorized 
by this method.  A 
written justification 
for recategorization 
should be provided 
on Background 
Information Form

NO

Wetland is 
assigned to 
category as 
determined 
by the 
ORAM.

A wetland may be undercategorized using this method, but 
still exhibit one or more superior functions, e.g.  a wetland's 
biotic communities may be degraded by human activities, 
but the wetland may still exhibit superior hydrologic 
functions because of its type, landscape position, size, local 
or regional significance, etc.  In this circumstance, the 
narrative criteria in OAC Rule 3745-1-54(C)(2) and (3) are 
controlling, and the under-categorization should be 
corrected.  A written justification with supporting reasons or 
information for this determination should be provided.

Final Category
Choose one Category 1 Category 2 Category 3

End of Ohio Rapid Assessment Method for Wetlands.
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Ohio Rapid Assessment Method for Wetlands
10 Page Form for Wetland Categorization
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Scoring Boundary Worksheet 
Narrative Rating 
Field Form Quantitative Rating
ORAM Summary Worksheet
Wetland Categorization Worksheet  

Ohio EPA, Division of Surface Water 
Final:  February 1, 2001

Instructions

The investigator is STRONGLY URGED to read the Manual for Using the Ohio Rapid Assessment 
Method for Wetlands for further elaboration and discussion of the questions below prior to using 
the rating forms.  

The Narrative Rating is designed to categorize a wetland or to provide alerts to the Rater based on the 
presence or possible presence of threatened or endangered species.  The presence or proximity of such 
species is often an indicator of the quality and lack of disturbance of the wetland being evaluated.  In 
addition, it is designed to categorize certain wetlands as very low quality (Category 1) or very high 
quality (Category 3) regardless of the wetland's score on the Quantitative Rating.  In addition, the 
Narrative Rating also alerts the investigator that a particular wetland may be a Category 3 wetland, 
again, regardless of the wetland's score on the Quantitative Rating.  

It is VERY IMPORTANT to properly and thoroughly answer each of the questions in the ORAM in 
order to properly categorize a wetland.  To properly answer all the questions, the boundaries of the 
wetland being assessed must be correctly identified.  Refer to Scoring Boundary worksheet and the 
User's Manual for a discussion of how to determine the "scoring boundaries."  In some instances, the 
scoring boundaries may differ from the "jurisdictional boundaries."  

Refer to the most recent ORAM Score Calibration Report for the scoring breakpoints between wetland 
categories. The most recent version of this document is posted on Ohio EPA's Division of Surface 
Water web page at:  http://www.epa.ohio.gov/dsw/wetlands/WetlandEcologySection.aspx
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Background Information

Name: 

Date: 

Affiliation:

Address: 

Phone Number: 

e-mail address: 

Name of Wetland: 

Vegetation Communit(ies):

HGM Class(es): 

Location of Wetland: include map, address, north arrow, landmarks, distances, roads, etc. 

Lat/Long or UTM Coordinate

USGS Quad Name

County

Township

Section and Subsection 

Hydrologic Unit Code

Site Visit

National Wetland Inventory Map

Ohio Wetland Inventory Map

Soil Survey

Delineation report/map

Jessica Stratigakos

11/12/2014

The Mannik & Smith Group

23225 Mercantile Road, Beachwood Ohio 44122

216-378-1490

jstratigakos@manniksmithgroup.com

Wetland B

Forested

Depressional

See Attached Map

41.152606, -80.839861

Warren

Trumbull

Montgomery

S22 T22N R16W

050400020605

11/12/2014

None

None

Mahoning silt loam

See Fig. 3
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Name of Wetland:

Wetland Size (acres, hectares):

Sketch: Include north arrow, relationship with other surface waters, vegetation zones, etc.

Comments, Narrative Discussion, Justification of Category Changes:

Final score :                                                                           Category:

Wetland B

0.62

None

46 2
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Scoring Boundary Worksheet

INSTRUCTIONS.  The initial step in completing the ORAM is to identify the “scoring boundaries” of the wetland 
being rated.  In many instances this determination will be relatively easy and the scoring boundaries will coincide 
with the “jurisdictional boundaries.”  For example, the scoring boundary of an isolated cattail marsh located in the 
middle of a farm field will likely be the same as that wetland’s jurisdictional boundaries.  In other instances, 
however, the scoring boundary will not be as easily determined.  Wetlands that are small or isolated from other 
surface waters often form large contiguous areas or heterogeneous complexes of wetland and upland. In separating 
wetlands for scoring purposes, the hydrologic regime of the wetland is the main criterion that should be used.  
Boundaries between contiguous or connected wetlands should be established where the volume, flow, or velocity of 
water moving through the wetland changes significantly.  Areas with a high degree of hydrologic interaction should 
be scored as a single wetland.  In determining a wetland’s scoring boundaries, use the guidelines in the ORAM 
Manual Section 5.0.  In certain instances, it may be difficult to establish the scoring boundary for the wetland being 
rated.  These problem situations include wetlands that form a patchwork on the landscape, wetlands divided by 
artificial boundaries like property fences, roads, or railroad embankments, wetlands that are contiguous with 
streams, lakes, or rivers, and estuarine or coastal wetlands.  These situations are discussed below, however, it is 
recommended that Rater contact Ohio EPA, Division of Surface Water, 401/Wetlands Section if there are additional 
questions or a need for further clarification of the appropriate scoring boundaries of a particular wetland.

# Steps in properly establishing scoring boundaries done? not applicable
Step 1 Identify the wetland area of interest.  This may be the site of a 

proposed impact, a reference site, conservation site, etc.

Step 2 Identify the locations where there is physical evidence that hydrology 
changes rapidly.  Such evidence includes both natural and human-
induced changes including, constrictions caused by berms or dikes, 
points where the water velocity changes rapidly at rapids or falls, 
points where significant inflows occur at the confluence of rivers, or 
other factors that may restrict hydrologic interaction between the 
wetlands or parts of a single wetland.

Step 3 Delineate the boundary of the wetland to be rated such that all areas 
of interest that are contiguous to and within the areas where the 
hydrology does not change significantly, i.e. areas that have a high 
degree of hydrologic interaction are included within the scoring 
boundary.

Step 4 Determine if artificial boundaries, such as property lines, state lines, 
roads, railroad embankments, etc., are present.  These should not be 
used to establish scoring boundaries unless they coincide with areas 
where the hydrologic regime changes.

Step 5 In all instances, the Rater may enlarge the minimum scoring 
boundaries discussed here to score together wetlands that could be 
scored separately.

Step 6 Consult ORAM Manual Section 5.0 for how to establish scoring 
boundaries for wetlands that form a patchwork on the landscape, 
divided by artificial boundaries, contiguous to streams, lakes or rivers, 
or for dual classifications.

End of Scoring Boundary Determination.  Begin Narrative Rating on next page.

✔

✔

✔

✔

✔

✔
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Narrative Rating

INSTRUCTIONS.   Answer each of the following questions.  Questions 1, 2, 3 and 4 should be answered based on 
information obtained from the site visit or the literature and by submitting a Data Services Request to the Ohio 
Department of Natural Resources, Division of Natural Areas and Preserves, Natural Heritage Data Services, 1889 
Fountain Square Court, Building F-1, Columbus, Ohio 43224, 614-265-6453 (phone), 614-265-3096 (fax),
http://www.dnr.state.oh.us/dnap . The remaining questions are designed to be answered primarily by the results of 
the site visit.  Refer to the User’s Manual for descriptions of these wetland types. Note:  "Critical habitat" is  legally 
defined in the Endangered Species Act and is the geographic area containing physical or biological features essential 
to the conservation of a listed species or as an area that may require special management considerations or 
protection.   The Rater should contact the Region 3 Headquarters or the Columbus Ecological Services Office for 
updates as to whether critical habitat has been designated for other federally listed threatened or endangered species.  
“Documented” means the wetland is listed in the appropriate State of Ohio database.

# Question Circle one

1 Critical Habitat.  Is the wetland in a township, section, or subsection of 
a United States Geological Survey 7.5 minute Quadrangle that has 
been designated by the U.S. Fish and Wildlife Service as "critical 
habitat" for any threatened or endangered plant or animal species?  
Note: as of January 1, 2001, of the federally listed endangered or 
threatened species which can be found in Ohio, the Indiana Bat has 
had critical habitat designated (50 CFR 17.95(a)) and the piping plover 
has had critical habitat proposed (65 FR 41812 July 6, 2000).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 2

NO

Go to Question 2

2 Threatened or Endangered Species.  Is the wetland known to contain 
an individual of, or documented occurrences of federal or state-listed 
threatened or endangered plant or animal species?

YES

Wetland  is a Category 
3 wetland.  

Go to Question 3

NO

Go to Question 3

3 Documented High Quality Wetland.  Is the wetland on record in 
Natural Heritage Database as a high quality wetland?  

YES

Wetland  is a Category 
3 wetland

Go to Question 4

NO

Go to Question 4

4 Significant Breeding or Concentration Area.  Does the wetland 
contain documented regionally significant breeding or nonbreeding 
waterfowl, neotropical songbird, or shorebird concentration areas? 

YES

Wetland is a Category 
3 wetland

Go to Question 5

NO

Go to Question 5

5 Category 1 Wetlands.  Is the wetland less than 0.5 hectares (1 acre) 
in size and hydrologically isolated and either 1) comprised of 
vegetation that is dominated (greater than eighty per cent areal cover) 
by Phalaris arundinacea, Lythrum salicaria, or Phragmites australis, or 
2) an acidic pond created or excavated on mined lands that has little or 
no vegetation?

YES

Wetland is a Category 
1 wetland 

Go to Question 6

NO

Go to Question 6

6 Bogs.   Is the wetland a peat-accumulating wetland that 1) has no 
significant inflows or outflows, 2) supports acidophilic mosses, 
particularly Sphagnum spp., 3) the acidophilic mosses have  >30% 
cover,  4)  at least one species from Table 1 is present, and 5) the 
cover of invasive species (see Table 1) is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 7

NO

Go to Question 7

7 Fens. Is the wetland a carbon accumulating (peat, muck) wetland that 
is saturated during most of the year, primarily by a discharge of free 
flowing, mineral rich, ground water with a circumneutral ph (5.5-9.0) 
and with one or more plant species listed in Table 1 and the cover of 
invasive species listed in Table 1 is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 8a

NO

Go to Question 8a

8a "Old Growth Forest."  Is the wetland a forested wetland and is the 
forest characterized by, but not limited to, the following characteristics: 
overstory canopy trees of great age (exceeding at least 50% of a 
projected maximum attainable age for a species); little or no evidence 
of human-caused understory disturbance during the past 80 to 100 
years; an all-aged structure and multilayered canopies; aggregations of 
canopy trees interspersed with canopy gaps; and significant numbers 
of standing dead snags and downed logs?

YES

Wetland is a Category 
3 wetland.  

Go to Question 8b

NO

Go to Question 8b
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8b Mature forested wetlands.  Is the wetland a forested wetland with 
50% or more of the cover of upper forest canopy consisting  of 
deciduous trees with large diameters at breast height (dbh), generally 
diameters greater than 45cm (17.7in) dbh?

YES

Wetland should be 
evaluated for possible 
Category 3 status.  

Go to Question 9a

NO

Go to Question 9a

9a Lake Erie coastal and tributary wetlands.  Is the wetland located at 
an elevation less than 575 feet on the USGS map, adjacent to this 
elevation, or along a tributary to Lake Erie that is accessible to fish?

YES

Go to Question 9b

NO

Go to Question 10
9b Does the wetland's hydrology result from measures designed to 

prevent erosion and the loss of aquatic plants, i.e. the wetland is 
partially hydrologically restricted from Lake Erie due to lakeward or 
landward dikes or other hydrological controls? 

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 9c

9c Are Lake Erie water levels the wetland's primary hydrological influence, 
i.e. the wetland is hydrologically unrestricted (no lakeward or upland 
border alterations), or the wetland can be characterized as an 
"estuarine" wetland with lake and river influenced hydrology. These 
include sandbar deposition wetlands, estuarine wetlands, river mouth 
wetlands, or those dominated by submersed aquatic vegetation.

YES

Go to Question 9d  

NO

Go to Question 10

9d Does the wetland have a predominance of native species within its 
vegetation communities, although non-native or disturbance tolerant 
native species can also be present?

YES

Wetland is a Category 
3 wetland

Go to Question 10

NO

Go to Question 9e

9e Does the wetland have a predominance of non-native or disturbance 
tolerant native plant species within its vegetation communities?

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 10

10 Lake Plain Sand Prairies (Oak Openings) Is the wetland located in 
Lucas, Fulton, Henry, or Wood Counties and can the wetland be 
characterized by the following description:  the wetland has a sandy 
substrate with interspersed organic matter, a water table often within 
several inches of the surface, and often with a dominance of the 
gramineous vegetation listed in Table 1 (woody species may also be 
present).  The Ohio Department of Natural Resources Division of 
Natural Areas and Preserves can provide assistance in confirming this 
type of wetland and its quality.

YES

Wetland is a Category 
3 wetland.

Go to Question 11

NO

Go to Question 11

11 Relict Wet Prairies.  Is the wetland a relict wet prairie community 
dominated by some or all of the species in Table 1.  Extensive prairies 
were formerly located in the Darby Plains (Madison and Union 
Counties), Sandusky Plains (Wyandot, Crawford, and Marion 
Counties), northwest Ohio (e.g. Erie, Huron, Lucas, Wood Counties),
and portions of western Ohio Counties (e.g. Darke, Mercer, Miami, 
Montgomery, Van Wert etc.).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Complete Quantitative
Rating

NO

Complete 
Quantitative
Rating
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Table 1.  Characteristic plant species.

invasive/exotic spp fen species bog species 0ak Opening species wet prairie species

Lythrum salicaria
Myriophyllum spicatum 
Najas minor 
Phalaris arundinacea
Phragmites australis 
Potamogeton crispus
Ranunculus ficaria 
Rhamnus frangula
Typha angustifolia 
Typha xglauca

Zygadenus elegans var. glaucus 
Cacalia plantaginea 
Carex flava
Carex sterilis 
Carex stricta
Deschampsia caespitosa
Eleocharis rostellata
Eriophorum viridicarinatum 
Gentianopsis spp.
Lobelia kalmii
Parnassia glauca
Potentilla fruticosa
Rhamnus alnifolia 
Rhynchospora capillacea
Salix candida
Salix myricoides
Salix serissima
Solidago ohioensis 
Tofieldia glutinosa 
Triglochin maritimum 
Triglochin palustre

Calla palustris 
Carex atlantica var. capillacea
Carex echinata
Carex oligosperma
Carex trisperma
Chamaedaphne calyculata 
Decodon verticillatus 
Eriophorum virginicum 
Larix laricina 
Nemopanthus mucronatus 
Schechzeria palustris
Sphagnum spp. 
Vaccinium macrocarpon
Vaccinium corymbosum
Vaccinium oxycoccos
Woodwardia virginica 
Xyris difformis 

Carex cryptolepis
Carex lasiocarpa
Carex stricta
Cladium mariscoides
Calamagrostis stricta
Calamagrostis canadensis
Quercus palustris

Calamagrostis canadensis
Calamogrostis stricta

Carex atherodes
Carex buxbaumii

Carex pellita
Carex sartwellii

Gentiana andrewsii
Helianthus grosseserratus

Liatris spicata
Lysimachia quadriflora

Lythrum alatum
Pycnanthemum virginianum

Silphium terebinthinaceum
Sorghastrum nutans

Spartina pectinata
Solidago riddellii

End of Narrative Rating.  Begin Quantitative Rating on next page.



7

ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

Metric 1.  Wetland Area (size).

max 6 pts. subtotal Select one size class and assign score.
>50 acres (>20.2ha) (6 pts)
25 to <50 acres (10.1 to <20.2ha) (5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts)
3 to <10 acres (1.2 to <4ha) (3 pts)
0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

Metric 2.  Upland buffers and surrounding land use.

max 14 pts. subtotal 2a.  Calculate average buffer width.  Select only one and assign score.  Do not double check.
WIDE.  Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM.  Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW.  Buffers average 10m  to <25m (32ft to <82ft) around wetland perimeter (1)
VERY NARROW.  Buffers average <10m (<32ft) around wetland perimeter (0)

2b.  Intensity of surrounding land use.   Select one or double check and average.
VERY LOW.  2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)
LOW.  Old field (>10 years), shrub land, young second growth forest. (5)
MODERATELY HIGH.  Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH.  Urban, industrial, open pasture, row cropping, mining, construction. (1)

Metric 3.  Hydrology.

max 30 pts. subtotal 3a.  Sources of Water.  Score all that apply. 3b.  Connectivity.  Score all that apply.
High pH groundwater (5) 100 year floodplain (1)
Other groundwater (3) Between stream/lake and other human use (1)
Precipitation (1) Part of wetland/upland (e.g. forest), complex (1)
Seasonal/Intermittent surface water (3) Part of riparian or upland corridor (1)
Perennial surface water (lake or stream) (5) 3d.  Duration inundation/saturation.  Score one or dbl check.

3c.  Maximum water depth.  Select only one and assign score. Semi- to permanently inundated/saturated (4)
>0.7 (27.6in) (3) Regularly inundated/saturated (3)
0.4 to 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in) (1)

3e.  Modifications to natural hydrologic regime.  Score one or double check and average.

None or none apparent (12) Check all disturbances observed
Recovered (7) ditch point source (nonstormwater)
Recovering (3) tile filling/grading
Recent or no recovery (1) dike road bed/RR track

weir dredging
stormwater input other_____________________

Metric 4.  Habitat Alteration and Development.

max 20 pts. subtotal 4a.  Substrate disturbance.  Score one or double check and average.
None or none apparent (4)
Recovered (3)
Recovering (2)
Recent or no recovery (1)

4b.  Habitat development.  Select only one and assign score.
Excellent (7)
Very good (6)
Good (5)
Moderately good (4)
Fair (3)
Poor to fair (2)
Poor (1)

4c.  Habitat alteration.  Score one or double check and average. 

None or none apparent (9) Check all disturbances observed
Recovered (6) mowing shrub/sapling removal
Recovering (3) grazing herbaceous/aquatic bed removal
Recent or no recovery (1) clearcutting sedimentation

selective cutting dredging
woody debris removal farming
toxic pollutants nutrient enrichment

subtotal this page

last revised 1 February 2001 jjm

Lordstown J. Stratigakos 11/12/2014

2.0 2.0

2.0

6.0 8.0

2.0

4.0

4.0 12.0

1.0 ✔
0.0

1.0 2.0
✔

✔

7.0
✔

✔

14.0 26.0

3.0

5.0

6.0

26.0
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

          subtotal first page

Metric 5.  Special Wetlands.

max 10 pts. subtotal Check all that apply and score as indicated.

Bog (10)

Fen (10)

Old growth forest (10)

Mature forested wetland (5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)

Lake Erie coastal/tributary wetland-restricted hydrology (5)

Lake Plain Sand Prairies (Oak Openings) (10)

Relict Wet Prairies (10)

Known occurrence state/federal threatened or endangered species (10)

Significant migratory songbird/water fowl habitat or usage (10)

Category 1 Wetland.  See Question 1 Qualitative Rating (-10)

Metric 6.  Plant communities, interspersion, microtopography.

max 20 pts. subtotal 6a.  Wetland Vegetation Communities. Vegetation Community Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area

Aquatic bed 1 Present and either comprises small part of wetland's

Emergent     vegetation and is of moderate quality, or comprises a 

Shrub     significant part but is of low quality

Forest 2 Present and either comprises significant part of wetland's 

Mudflats     vegetation and is of moderate quality or comprises a small 

Open water     part and is of high quality

Other__________________ 3 Present and comprises significant part, or more, of wetland's

6b.  horizontal (plan view) Interspersion.      vegetation and is of high quality

Select only one.

High (5) Narrative Description of Vegetation Quality

Moderately high(4) low Low spp diversity and/or predominance of nonnative or

Moderate (3)     disturbance tolerant native species

Moderately low (2) mod Native spp are dominant component of the vegetation,

Low (1)     although nonnative and/or disturbance tolerant native spp

None (0)     can also be present, and species diversity moderate to 

6c.  Coverage of invasive plants.  Refer     moderately high, but generally w/o presence of rare
to Table 1 ORAM long form for list.  Add     threatened or endangered spp

or deduct points for coverage high A predominance of native species, with nonnative spp

Extensive >75% cover (-5)     and/or disturbance tolerant native spp absent or virtually

Moderate 25-75% cover (-3)     absent, and high spp diversity and often, but not always,

Sparse 5-25% cover (-1)     the presence of rare, threatened, or endangered spp

Nearly absent <5% cover (0)

Absent (1) Mudflat and Open Water Class Quality

6d.  Microtopography.  0 Absent  <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low 0.1 to <1ha (0.247 to 2.47 acres)

Vegetated hummucks/tussucks 2 Moderate  1 to <4ha (2.47 to 9.88 acres)

Coarse woody debris >15cm (6in) 3 High 4ha (9.88 acres) or more

Standing dead >25cm (10in) dbh

Amphibian breeding pools Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
    of marginal quality

2 Present in moderate amounts, but not of highest
    quality or in small amounts of highest quality

3 Present in moderate or greater amounts

    and of highest quality

End of Quantitative Rating.  Complete Categorization Worksheets.

Lordstown J. Stratigakos 11/12/2014

26.0

5.0 31.0

X

5.0

10.0 41.0

0

0

3 0

3

0

0

3

1

1

3 2

1

41.0



9

ORAM Summary Worksheet 

circle 
answer or 

insert 
score

Result

Narrative Rating Question 1  Critical Habitat YES     NO If yes, Category 3.

Question 2.  Threatened or Endangered 
Species

YES     NO If yes, Category 3.

Question 3.  High Quality Natural Wetland YES     NO If yes, Category 3.

Question 4.  Significant bird habitat YES     NO If yes, Category 3.

Question 5.  Category 1 Wetlands YES     NO If yes, Category 1.

Question 6.  Bogs YES     NO If yes, Category 3.

Question 7.  Fens YES  NO If yes, Category 3.

Question 8a.  Old Growth Forest YES     NO If yes, Category 3.

Question 8b.   Mature Forested Wetland YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9b.  Lake Erie Wetlands -
Restricted

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9d.  Lake Erie Wetlands –
Unrestricted with native plants

YES     NO If yes, Category 3

Question 9e.  Lake Erie Wetlands -
Unrestricted with invasive plants

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 10.  Oak Openings YES     NO If yes, Category 3

Question 11.  Relict Wet Prairies YES     NO If yes, evaluate for 
Category 3; may also be
1 or 2.

Quantitative 
Rating

Metric 1.  Size

Metric 2.  Buffers and surrounding land use

Metric 3.  Hydrology

Metric 4.  Habitat

Metric 5.  Special Wetland Communities

Metric 6.  Plant communities, interspersion, 
microtopography
TOTAL SCORE Category based on score 

breakpoints

Complete Wetland Categorization Worksheet.

2.00

6.00

4.00

14.00

5.00

10.00

41.00 modified 2
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Wetland Categorization Worksheet 

Choices Circle one Evaluation of Categorization Result of ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating  Nos. 2, 3, 
4, 6, 7, 8a, 9d, 10

YES

Wetland is 
categorized as a 
Category 3 wetland

NO Is quantitative rating score less than the Category 2 scoring 
threshold (excluding gray zone)?  If yes, reevaluate the 
category of the wetland using the narrative criteria in OAC 
Rule 3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has been over-
categorized by the ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating Nos. 1, 8b, 
9b, 9e, 11

YES

Wetland should be 
evaluated for 
possible Category 
3 status  

NO Evaluate the wetland using the 1) narrative criteria in OAC 
Rule 3745-1-54(C) and 2) the quantitative rating score.  If 
the wetland is determined to be a Category 3 wetland using
either of these, it should be categorized as a Category 3 
wetland.  Detailed biological and/or functional assessments 
may also be used to determine the wetland's category.

Did you answer "Yes" to 

Narrative Rating No. 5

YES

Wetland  is 
categorized as a 
Category 1 wetland

NO Is quantitative rating score greater than the Category 2 
scoring threshold (including any gray zone)?  If yes, 
reevaluate the category of the wetland using the narrative 
criteria in OAC Rule 3745-1-54(C) and biological and/or 
functional assessments to determine if the wetland has 
been under-categorized by the ORAM

Does the quantitative score 
fall within the scoring range 
of a Category 1, 2, or 3 
wetland?

YES

Wetland is 
assigned to the 
appropriate 
category based on 
the scoring range

NO If the score of the wetland is located within the scoring 
range for a particular category, the wetland should be 
assigned to that category.  In all instances however, the 
narrative criteria described in OAC Rule 3745-1-54(C) can 
be used to clarify or change a categorization based on a 
quantitative score.

Does the quantitative score 
fall with the "gray zone" for 
Category 1 or 2 or Category 
2 or 3 wetlands?

YES

Wetland is 
assigned to the 
higher of the two 
categories or 
assigned to a 
category based on
detailed 
assessments and 
the narrative 
criteria

NO Rater has the option of assigning the wetland to the higher 
of the two categories or to assign a category based on the 
results of a nonrapid wetland assessment method, e.g. 
functional assessment, biological assessment, etc, and a 
consideration of the narrative criteria in OAC rule 3745-1-
54(C).

Does the wetland otherwise 
exhibit moderate OR superior
hydrologic OR habitat, OR 
recreational functions AND 
the wetland was not
categorized as a Category 2 
wetland (in the case of 
moderate functions) or a 
Category 3  wetland (in the 
case of superior functions) by 
this method?

YES

Wetland was 
undercategorized 
by this method.  A 
written justification 
for recategorization 
should be provided 
on Background 
Information Form

NO

Wetland is 
assigned to 
category as 
determined 
by the 
ORAM.

A wetland may be undercategorized using this method, but 
still exhibit one or more superior functions, e.g.  a wetland's 
biotic communities may be degraded by human activities, 
but the wetland may still exhibit superior hydrologic 
functions because of its type, landscape position, size, local 
or regional significance, etc.  In this circumstance, the 
narrative criteria in OAC Rule 3745-1-54(C)(2) and (3) are 
controlling, and the under-categorization should be 
corrected.  A written justification with supporting reasons or 
information for this determination should be provided.

Final Category
Choose one Category 1 Category 2 Category 3

End of Ohio Rapid Assessment Method for Wetlands.
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Ohio EPA, Division of Surface Water 
Final:  February 1, 2001

Instructions

The investigator is STRONGLY URGED to read the Manual for Using the Ohio Rapid Assessment 
Method for Wetlands for further elaboration and discussion of the questions below prior to using 
the rating forms.  

The Narrative Rating is designed to categorize a wetland or to provide alerts to the Rater based on the 
presence or possible presence of threatened or endangered species.  The presence or proximity of such 
species is often an indicator of the quality and lack of disturbance of the wetland being evaluated.  In 
addition, it is designed to categorize certain wetlands as very low quality (Category 1) or very high 
quality (Category 3) regardless of the wetland's score on the Quantitative Rating.  In addition, the 
Narrative Rating also alerts the investigator that a particular wetland may be a Category 3 wetland, 
again, regardless of the wetland's score on the Quantitative Rating.  

It is VERY IMPORTANT to properly and thoroughly answer each of the questions in the ORAM in 
order to properly categorize a wetland.  To properly answer all the questions, the boundaries of the 
wetland being assessed must be correctly identified.  Refer to Scoring Boundary worksheet and the 
User's Manual for a discussion of how to determine the "scoring boundaries."  In some instances, the 
scoring boundaries may differ from the "jurisdictional boundaries."  

Refer to the most recent ORAM Score Calibration Report for the scoring breakpoints between wetland 
categories. The most recent version of this document is posted on Ohio EPA's Division of Surface 
Water web page at:  http://www.epa.ohio.gov/dsw/wetlands/WetlandEcologySection.aspx
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Background Information

Name: 

Date: 

Affiliation:

Address: 

Phone Number: 

e-mail address: 

Name of Wetland: 

Vegetation Communit(ies):

HGM Class(es): 

Location of Wetland: include map, address, north arrow, landmarks, distances, roads, etc. 

Lat/Long or UTM Coordinate

USGS Quad Name

County

Township

Section and Subsection 

Hydrologic Unit Code

Site Visit

National Wetland Inventory Map

Ohio Wetland Inventory Map

Soil Survey

Delineation report/map

Jessica Stratigakos

11/6/2014

The Mannik & Smith Group

23225 Mercantile Road, Beachwood Ohio 44122

216-378-1490

jstratigakos@manniksmithgroup.com

Wetland C and Wetland D

Shrub

Depressional

See Attached Map

41.151359, -80.838303

Warren

Trumbull

Montgomery

S22 T22N R16W

050400020605

11/12/2014

None

None

Mahoning silt loam

See Fig. 3
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Name of Wetland:

Wetland Size (acres, hectares):

Sketch: Include north arrow, relationship with other surface waters, vegetation zones, etc.

Comments, Narrative Discussion, Justification of Category Changes:

Final score :                                                                           Category:

Wetland C and Wetland D

0.435

None

21 1
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Scoring Boundary Worksheet

INSTRUCTIONS.  The initial step in completing the ORAM is to identify the “scoring boundaries” of the wetland 
being rated.  In many instances this determination will be relatively easy and the scoring boundaries will coincide 
with the “jurisdictional boundaries.”  For example, the scoring boundary of an isolated cattail marsh located in the 
middle of a farm field will likely be the same as that wetland’s jurisdictional boundaries.  In other instances, 
however, the scoring boundary will not be as easily determined.  Wetlands that are small or isolated from other 
surface waters often form large contiguous areas or heterogeneous complexes of wetland and upland. In separating 
wetlands for scoring purposes, the hydrologic regime of the wetland is the main criterion that should be used.  
Boundaries between contiguous or connected wetlands should be established where the volume, flow, or velocity of 
water moving through the wetland changes significantly.  Areas with a high degree of hydrologic interaction should 
be scored as a single wetland.  In determining a wetland’s scoring boundaries, use the guidelines in the ORAM 
Manual Section 5.0.  In certain instances, it may be difficult to establish the scoring boundary for the wetland being 
rated.  These problem situations include wetlands that form a patchwork on the landscape, wetlands divided by 
artificial boundaries like property fences, roads, or railroad embankments, wetlands that are contiguous with 
streams, lakes, or rivers, and estuarine or coastal wetlands.  These situations are discussed below, however, it is 
recommended that Rater contact Ohio EPA, Division of Surface Water, 401/Wetlands Section if there are additional 
questions or a need for further clarification of the appropriate scoring boundaries of a particular wetland.

# Steps in properly establishing scoring boundaries done? not applicable
Step 1 Identify the wetland area of interest.  This may be the site of a 

proposed impact, a reference site, conservation site, etc.

Step 2 Identify the locations where there is physical evidence that hydrology 
changes rapidly.  Such evidence includes both natural and human-
induced changes including, constrictions caused by berms or dikes, 
points where the water velocity changes rapidly at rapids or falls, 
points where significant inflows occur at the confluence of rivers, or 
other factors that may restrict hydrologic interaction between the 
wetlands or parts of a single wetland.

Step 3 Delineate the boundary of the wetland to be rated such that all areas 
of interest that are contiguous to and within the areas where the 
hydrology does not change significantly, i.e. areas that have a high 
degree of hydrologic interaction are included within the scoring 
boundary.

Step 4 Determine if artificial boundaries, such as property lines, state lines, 
roads, railroad embankments, etc., are present.  These should not be 
used to establish scoring boundaries unless they coincide with areas 
where the hydrologic regime changes.

Step 5 In all instances, the Rater may enlarge the minimum scoring 
boundaries discussed here to score together wetlands that could be 
scored separately.

Step 6 Consult ORAM Manual Section 5.0 for how to establish scoring 
boundaries for wetlands that form a patchwork on the landscape, 
divided by artificial boundaries, contiguous to streams, lakes or rivers, 
or for dual classifications.

End of Scoring Boundary Determination.  Begin Narrative Rating on next page.

✔

✔

✔

✔

✔

✔
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Narrative Rating

INSTRUCTIONS.   Answer each of the following questions.  Questions 1, 2, 3 and 4 should be answered based on 
information obtained from the site visit or the literature and by submitting a Data Services Request to the Ohio 
Department of Natural Resources, Division of Natural Areas and Preserves, Natural Heritage Data Services, 1889 
Fountain Square Court, Building F-1, Columbus, Ohio 43224, 614-265-6453 (phone), 614-265-3096 (fax),
http://www.dnr.state.oh.us/dnap . The remaining questions are designed to be answered primarily by the results of 
the site visit.  Refer to the User’s Manual for descriptions of these wetland types. Note:  "Critical habitat" is  legally 
defined in the Endangered Species Act and is the geographic area containing physical or biological features essential 
to the conservation of a listed species or as an area that may require special management considerations or 
protection.   The Rater should contact the Region 3 Headquarters or the Columbus Ecological Services Office for 
updates as to whether critical habitat has been designated for other federally listed threatened or endangered species.  
“Documented” means the wetland is listed in the appropriate State of Ohio database.

# Question Circle one

1 Critical Habitat.  Is the wetland in a township, section, or subsection of 
a United States Geological Survey 7.5 minute Quadrangle that has 
been designated by the U.S. Fish and Wildlife Service as "critical 
habitat" for any threatened or endangered plant or animal species?  
Note: as of January 1, 2001, of the federally listed endangered or 
threatened species which can be found in Ohio, the Indiana Bat has 
had critical habitat designated (50 CFR 17.95(a)) and the piping plover 
has had critical habitat proposed (65 FR 41812 July 6, 2000).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 2

NO

Go to Question 2

2 Threatened or Endangered Species.  Is the wetland known to contain 
an individual of, or documented occurrences of federal or state-listed 
threatened or endangered plant or animal species?

YES

Wetland  is a Category 
3 wetland.  

Go to Question 3

NO

Go to Question 3

3 Documented High Quality Wetland.  Is the wetland on record in 
Natural Heritage Database as a high quality wetland?  

YES

Wetland  is a Category 
3 wetland

Go to Question 4

NO

Go to Question 4

4 Significant Breeding or Concentration Area.  Does the wetland 
contain documented regionally significant breeding or nonbreeding 
waterfowl, neotropical songbird, or shorebird concentration areas? 

YES

Wetland is a Category 
3 wetland

Go to Question 5

NO

Go to Question 5

5 Category 1 Wetlands.  Is the wetland less than 0.5 hectares (1 acre) 
in size and hydrologically isolated and either 1) comprised of 
vegetation that is dominated (greater than eighty per cent areal cover) 
by Phalaris arundinacea, Lythrum salicaria, or Phragmites australis, or 
2) an acidic pond created or excavated on mined lands that has little or 
no vegetation?

YES

Wetland is a Category 
1 wetland 

Go to Question 6

NO

Go to Question 6

6 Bogs.   Is the wetland a peat-accumulating wetland that 1) has no 
significant inflows or outflows, 2) supports acidophilic mosses, 
particularly Sphagnum spp., 3) the acidophilic mosses have  >30% 
cover,  4)  at least one species from Table 1 is present, and 5) the 
cover of invasive species (see Table 1) is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 7

NO

Go to Question 7

7 Fens. Is the wetland a carbon accumulating (peat, muck) wetland that 
is saturated during most of the year, primarily by a discharge of free 
flowing, mineral rich, ground water with a circumneutral ph (5.5-9.0) 
and with one or more plant species listed in Table 1 and the cover of 
invasive species listed in Table 1 is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 8a

NO

Go to Question 8a

8a "Old Growth Forest."  Is the wetland a forested wetland and is the 
forest characterized by, but not limited to, the following characteristics: 
overstory canopy trees of great age (exceeding at least 50% of a 
projected maximum attainable age for a species); little or no evidence 
of human-caused understory disturbance during the past 80 to 100 
years; an all-aged structure and multilayered canopies; aggregations of 
canopy trees interspersed with canopy gaps; and significant numbers 
of standing dead snags and downed logs?

YES

Wetland is a Category 
3 wetland.  

Go to Question 8b

NO

Go to Question 8b
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8b Mature forested wetlands.  Is the wetland a forested wetland with 
50% or more of the cover of upper forest canopy consisting  of 
deciduous trees with large diameters at breast height (dbh), generally 
diameters greater than 45cm (17.7in) dbh?

YES

Wetland should be 
evaluated for possible 
Category 3 status.  

Go to Question 9a

NO

Go to Question 9a

9a Lake Erie coastal and tributary wetlands.  Is the wetland located at 
an elevation less than 575 feet on the USGS map, adjacent to this 
elevation, or along a tributary to Lake Erie that is accessible to fish?

YES

Go to Question 9b

NO

Go to Question 10
9b Does the wetland's hydrology result from measures designed to 

prevent erosion and the loss of aquatic plants, i.e. the wetland is 
partially hydrologically restricted from Lake Erie due to lakeward or 
landward dikes or other hydrological controls? 

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 9c

9c Are Lake Erie water levels the wetland's primary hydrological influence, 
i.e. the wetland is hydrologically unrestricted (no lakeward or upland 
border alterations), or the wetland can be characterized as an 
"estuarine" wetland with lake and river influenced hydrology. These 
include sandbar deposition wetlands, estuarine wetlands, river mouth 
wetlands, or those dominated by submersed aquatic vegetation.

YES

Go to Question 9d  

NO

Go to Question 10

9d Does the wetland have a predominance of native species within its 
vegetation communities, although non-native or disturbance tolerant 
native species can also be present?

YES

Wetland is a Category 
3 wetland

Go to Question 10

NO

Go to Question 9e

9e Does the wetland have a predominance of non-native or disturbance 
tolerant native plant species within its vegetation communities?

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 10

10 Lake Plain Sand Prairies (Oak Openings) Is the wetland located in 
Lucas, Fulton, Henry, or Wood Counties and can the wetland be 
characterized by the following description:  the wetland has a sandy 
substrate with interspersed organic matter, a water table often within 
several inches of the surface, and often with a dominance of the 
gramineous vegetation listed in Table 1 (woody species may also be 
present).  The Ohio Department of Natural Resources Division of 
Natural Areas and Preserves can provide assistance in confirming this 
type of wetland and its quality.

YES

Wetland is a Category 
3 wetland.

Go to Question 11

NO

Go to Question 11

11 Relict Wet Prairies.  Is the wetland a relict wet prairie community 
dominated by some or all of the species in Table 1.  Extensive prairies 
were formerly located in the Darby Plains (Madison and Union 
Counties), Sandusky Plains (Wyandot, Crawford, and Marion 
Counties), northwest Ohio (e.g. Erie, Huron, Lucas, Wood Counties),
and portions of western Ohio Counties (e.g. Darke, Mercer, Miami, 
Montgomery, Van Wert etc.).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Complete Quantitative
Rating

NO

Complete 
Quantitative
Rating
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Table 1.  Characteristic plant species.

invasive/exotic spp fen species bog species 0ak Opening species wet prairie species

Lythrum salicaria
Myriophyllum spicatum 
Najas minor 
Phalaris arundinacea
Phragmites australis 
Potamogeton crispus
Ranunculus ficaria 
Rhamnus frangula
Typha angustifolia 
Typha xglauca

Zygadenus elegans var. glaucus 
Cacalia plantaginea 
Carex flava
Carex sterilis 
Carex stricta
Deschampsia caespitosa
Eleocharis rostellata
Eriophorum viridicarinatum 
Gentianopsis spp.
Lobelia kalmii
Parnassia glauca
Potentilla fruticosa
Rhamnus alnifolia 
Rhynchospora capillacea
Salix candida
Salix myricoides
Salix serissima
Solidago ohioensis 
Tofieldia glutinosa 
Triglochin maritimum 
Triglochin palustre

Calla palustris 
Carex atlantica var. capillacea
Carex echinata
Carex oligosperma
Carex trisperma
Chamaedaphne calyculata 
Decodon verticillatus 
Eriophorum virginicum 
Larix laricina 
Nemopanthus mucronatus 
Schechzeria palustris
Sphagnum spp. 
Vaccinium macrocarpon
Vaccinium corymbosum
Vaccinium oxycoccos
Woodwardia virginica 
Xyris difformis 

Carex cryptolepis
Carex lasiocarpa
Carex stricta
Cladium mariscoides
Calamagrostis stricta
Calamagrostis canadensis
Quercus palustris

Calamagrostis canadensis
Calamogrostis stricta

Carex atherodes
Carex buxbaumii

Carex pellita
Carex sartwellii

Gentiana andrewsii
Helianthus grosseserratus

Liatris spicata
Lysimachia quadriflora

Lythrum alatum
Pycnanthemum virginianum

Silphium terebinthinaceum
Sorghastrum nutans

Spartina pectinata
Solidago riddellii

End of Narrative Rating.  Begin Quantitative Rating on next page.
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

Metric 1.  Wetland Area (size).

max 6 pts. subtotal Select one size class and assign score.
>50 acres (>20.2ha) (6 pts)
25 to <50 acres (10.1 to <20.2ha) (5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts)
3 to <10 acres (1.2 to <4ha) (3 pts)
0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

Metric 2.  Upland buffers and surrounding land use.

max 14 pts. subtotal 2a.  Calculate average buffer width.  Select only one and assign score.  Do not double check.
WIDE.  Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM.  Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW.  Buffers average 10m  to <25m (32ft to <82ft) around wetland perimeter (1)
VERY NARROW.  Buffers average <10m (<32ft) around wetland perimeter (0)

2b.  Intensity of surrounding land use.   Select one or double check and average.
VERY LOW.  2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)
LOW.  Old field (>10 years), shrub land, young second growth forest. (5)
MODERATELY HIGH.  Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH.  Urban, industrial, open pasture, row cropping, mining, construction. (1)

Metric 3.  Hydrology.

max 30 pts. subtotal 3a.  Sources of Water.  Score all that apply. 3b.  Connectivity.  Score all that apply.
High pH groundwater (5) 100 year floodplain (1)
Other groundwater (3) Between stream/lake and other human use (1)
Precipitation (1) Part of wetland/upland (e.g. forest), complex (1)
Seasonal/Intermittent surface water (3) Part of riparian or upland corridor (1)
Perennial surface water (lake or stream) (5) 3d.  Duration inundation/saturation.  Score one or dbl check.

3c.  Maximum water depth.  Select only one and assign score. Semi- to permanently inundated/saturated (4)
>0.7 (27.6in) (3) Regularly inundated/saturated (3)
0.4 to 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in) (1)

3e.  Modifications to natural hydrologic regime.  Score one or double check and average.

None or none apparent (12) Check all disturbances observed
Recovered (7) ditch point source (nonstormwater)
Recovering (3) tile filling/grading
Recent or no recovery (1) dike road bed/RR track

weir dredging
stormwater input other_____________________

Metric 4.  Habitat Alteration and Development.

max 20 pts. subtotal 4a.  Substrate disturbance.  Score one or double check and average.
None or none apparent (4)
Recovered (3)
Recovering (2)
Recent or no recovery (1)

4b.  Habitat development.  Select only one and assign score.
Excellent (7)
Very good (6)
Good (5)
Moderately good (4)
Fair (3)
Poor to fair (2)
Poor (1)

4c.  Habitat alteration.  Score one or double check and average. 

None or none apparent (9) Check all disturbances observed
Recovered (6) mowing shrub/sapling removal
Recovering (3) grazing herbaceous/aquatic bed removal
Recent or no recovery (1) clearcutting sedimentation

selective cutting dredging
woody debris removal farming
toxic pollutants nutrient enrichment

subtotal this page

last revised 1 February 2001 jjm

Lordstown J. Stratigakos 11/6/2014

2.0 2.0

2.0

4.0 6.0

1.0

3.0

3.0 9.0

1.0 ✔
0.0

1.0 1.0
✔ ✔

3.0 ✔

✔

8.0 17.0

2.0

3.0

3.0

17.0
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

          subtotal first page

Metric 5.  Special Wetlands.

max 10 pts. subtotal Check all that apply and score as indicated.

Bog (10)

Fen (10)

Old growth forest (10)

Mature forested wetland (5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)

Lake Erie coastal/tributary wetland-restricted hydrology (5)

Lake Plain Sand Prairies (Oak Openings) (10)

Relict Wet Prairies (10)

Known occurrence state/federal threatened or endangered species (10)

Significant migratory songbird/water fowl habitat or usage (10)

Category 1 Wetland.  See Question 1 Qualitative Rating (-10)

Metric 6.  Plant communities, interspersion, microtopography.

max 20 pts. subtotal 6a.  Wetland Vegetation Communities. Vegetation Community Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area

Aquatic bed 1 Present and either comprises small part of wetland's

Emergent     vegetation and is of moderate quality, or comprises a 

Shrub     significant part but is of low quality

Forest 2 Present and either comprises significant part of wetland's 

Mudflats     vegetation and is of moderate quality or comprises a small 

Open water     part and is of high quality

Other__________________ 3 Present and comprises significant part, or more, of wetland's

6b.  horizontal (plan view) Interspersion.      vegetation and is of high quality

Select only one.

High (5) Narrative Description of Vegetation Quality

Moderately high(4) low Low spp diversity and/or predominance of nonnative or

Moderate (3)     disturbance tolerant native species

Moderately low (2) mod Native spp are dominant component of the vegetation,

Low (1)     although nonnative and/or disturbance tolerant native spp

None (0)     can also be present, and species diversity moderate to 

6c.  Coverage of invasive plants.  Refer     moderately high, but generally w/o presence of rare
to Table 1 ORAM long form for list.  Add     threatened or endangered spp

or deduct points for coverage high A predominance of native species, with nonnative spp

Extensive >75% cover (-5)     and/or disturbance tolerant native spp absent or virtually

Moderate 25-75% cover (-3)     absent, and high spp diversity and often, but not always,

Sparse 5-25% cover (-1)     the presence of rare, threatened, or endangered spp

Nearly absent <5% cover (0)

Absent (1) Mudflat and Open Water Class Quality

6d.  Microtopography.  0 Absent  <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low 0.1 to <1ha (0.247 to 2.47 acres)

Vegetated hummucks/tussucks 2 Moderate  1 to <4ha (2.47 to 9.88 acres)

Coarse woody debris >15cm (6in) 3 High 4ha (9.88 acres) or more

Standing dead >25cm (10in) dbh

Amphibian breeding pools Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
    of marginal quality

2 Present in moderate amounts, but not of highest
    quality or in small amounts of highest quality

3 Present in moderate or greater amounts

    and of highest quality

End of Quantitative Rating.  Complete Categorization Worksheets.

Lordstown J. Stratigakos 11/6/2014
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ORAM Summary Worksheet 

circle 
answer or 

insert 
score

Result

Narrative Rating Question 1  Critical Habitat YES     NO If yes, Category 3.

Question 2.  Threatened or Endangered 
Species

YES     NO If yes, Category 3.

Question 3.  High Quality Natural Wetland YES     NO If yes, Category 3.

Question 4.  Significant bird habitat YES     NO If yes, Category 3.

Question 5.  Category 1 Wetlands YES     NO If yes, Category 1.

Question 6.  Bogs YES     NO If yes, Category 3.

Question 7.  Fens YES  NO If yes, Category 3.

Question 8a.  Old Growth Forest YES     NO If yes, Category 3.

Question 8b.   Mature Forested Wetland YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9b.  Lake Erie Wetlands -
Restricted

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9d.  Lake Erie Wetlands –
Unrestricted with native plants

YES     NO If yes, Category 3

Question 9e.  Lake Erie Wetlands -
Unrestricted with invasive plants

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 10.  Oak Openings YES     NO If yes, Category 3

Question 11.  Relict Wet Prairies YES     NO If yes, evaluate for 
Category 3; may also be
1 or 2.

Quantitative 
Rating

Metric 1.  Size

Metric 2.  Buffers and surrounding land use

Metric 3.  Hydrology

Metric 4.  Habitat

Metric 5.  Special Wetland Communities

Metric 6.  Plant communities, interspersion, 
microtopography
TOTAL SCORE Category based on score 

breakpoints

Complete Wetland Categorization Worksheet.

2.00

4.00

3.00

8.00

0.00

4.00

21.00 1
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Wetland Categorization Worksheet 

Choices Circle one Evaluation of Categorization Result of ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating  Nos. 2, 3, 
4, 6, 7, 8a, 9d, 10

YES

Wetland is 
categorized as a 
Category 3 wetland

NO Is quantitative rating score less than the Category 2 scoring 
threshold (excluding gray zone)?  If yes, reevaluate the 
category of the wetland using the narrative criteria in OAC 
Rule 3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has been over-
categorized by the ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating Nos. 1, 8b, 
9b, 9e, 11

YES

Wetland should be 
evaluated for 
possible Category 
3 status  

NO Evaluate the wetland using the 1) narrative criteria in OAC 
Rule 3745-1-54(C) and 2) the quantitative rating score.  If 
the wetland is determined to be a Category 3 wetland using
either of these, it should be categorized as a Category 3 
wetland.  Detailed biological and/or functional assessments 
may also be used to determine the wetland's category.

Did you answer "Yes" to 

Narrative Rating No. 5

YES

Wetland  is 
categorized as a 
Category 1 wetland

NO Is quantitative rating score greater than the Category 2 
scoring threshold (including any gray zone)?  If yes, 
reevaluate the category of the wetland using the narrative 
criteria in OAC Rule 3745-1-54(C) and biological and/or 
functional assessments to determine if the wetland has 
been under-categorized by the ORAM

Does the quantitative score 
fall within the scoring range 
of a Category 1, 2, or 3 
wetland?

YES

Wetland is 
assigned to the 
appropriate 
category based on 
the scoring range

NO If the score of the wetland is located within the scoring 
range for a particular category, the wetland should be 
assigned to that category.  In all instances however, the 
narrative criteria described in OAC Rule 3745-1-54(C) can 
be used to clarify or change a categorization based on a 
quantitative score.

Does the quantitative score 
fall with the "gray zone" for 
Category 1 or 2 or Category 
2 or 3 wetlands?

YES

Wetland is 
assigned to the 
higher of the two 
categories or 
assigned to a 
category based on
detailed 
assessments and 
the narrative 
criteria

NO Rater has the option of assigning the wetland to the higher 
of the two categories or to assign a category based on the 
results of a nonrapid wetland assessment method, e.g. 
functional assessment, biological assessment, etc, and a 
consideration of the narrative criteria in OAC rule 3745-1-
54(C).

Does the wetland otherwise 
exhibit moderate OR superior
hydrologic OR habitat, OR 
recreational functions AND 
the wetland was not
categorized as a Category 2 
wetland (in the case of 
moderate functions) or a 
Category 3  wetland (in the 
case of superior functions) by 
this method?

YES

Wetland was 
undercategorized 
by this method.  A 
written justification 
for recategorization 
should be provided 
on Background 
Information Form

NO

Wetland is 
assigned to 
category as 
determined 
by the 
ORAM.

A wetland may be undercategorized using this method, but 
still exhibit one or more superior functions, e.g.  a wetland's 
biotic communities may be degraded by human activities, 
but the wetland may still exhibit superior hydrologic 
functions because of its type, landscape position, size, local 
or regional significance, etc.  In this circumstance, the 
narrative criteria in OAC Rule 3745-1-54(C)(2) and (3) are 
controlling, and the under-categorization should be 
corrected.  A written justification with supporting reasons or 
information for this determination should be provided.

Final Category
Choose one Category 1 Category 2 Category 3

End of Ohio Rapid Assessment Method for Wetlands.
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Version 5.0

Ohio Rapid Assessment Method for Wetlands
10 Page Form for Wetland Categorization

Background Information
Scoring Boundary Worksheet 
Narrative Rating 
Field Form Quantitative Rating
ORAM Summary Worksheet
Wetland Categorization Worksheet  

Ohio EPA, Division of Surface Water 
Final:  February 1, 2001

Instructions

The investigator is STRONGLY URGED to read the Manual for Using the Ohio Rapid Assessment 
Method for Wetlands for further elaboration and discussion of the questions below prior to using 
the rating forms.  

The Narrative Rating is designed to categorize a wetland or to provide alerts to the Rater based on the 
presence or possible presence of threatened or endangered species.  The presence or proximity of such 
species is often an indicator of the quality and lack of disturbance of the wetland being evaluated.  In 
addition, it is designed to categorize certain wetlands as very low quality (Category 1) or very high 
quality (Category 3) regardless of the wetland's score on the Quantitative Rating.  In addition, the 
Narrative Rating also alerts the investigator that a particular wetland may be a Category 3 wetland, 
again, regardless of the wetland's score on the Quantitative Rating.  

It is VERY IMPORTANT to properly and thoroughly answer each of the questions in the ORAM in 
order to properly categorize a wetland.  To properly answer all the questions, the boundaries of the 
wetland being assessed must be correctly identified.  Refer to Scoring Boundary worksheet and the 
User's Manual for a discussion of how to determine the "scoring boundaries."  In some instances, the 
scoring boundaries may differ from the "jurisdictional boundaries."  

Refer to the most recent ORAM Score Calibration Report for the scoring breakpoints between wetland 
categories. The most recent version of this document is posted on Ohio EPA's Division of Surface 
Water web page at:  http://www.epa.ohio.gov/dsw/wetlands/WetlandEcologySection.aspx
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Background Information

Name: 

Date: 

Affiliation:

Address: 

Phone Number: 

e-mail address: 

Name of Wetland: 

Vegetation Communit(ies):

HGM Class(es): 

Location of Wetland: include map, address, north arrow, landmarks, distances, roads, etc. 

Lat/Long or UTM Coordinate

USGS Quad Name

County

Township

Section and Subsection 

Hydrologic Unit Code

Site Visit

National Wetland Inventory Map

Ohio Wetland Inventory Map

Soil Survey

Delineation report/map

Jessica Stratigakos

11/7/2014

The Mannik & Smith Group

23225 Mercantile Road, Beachwood Ohio 44122

216-378-1490

jstratigakos@manniksmithgroup.com

Wetland E

Emergent

Depressional

See Attached Map

41.151202, -80.838582

Warren

Trumbull

Montgomery

S22 T22N R16W

050400020605

11/7/2014

None

None

Holly silt loam

See Fig. 3
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Name of Wetland:

Wetland Size (acres, hectares):

Sketch: Include north arrow, relationship with other surface waters, vegetation zones, etc.

Comments, Narrative Discussion, Justification of Category Changes:

Final score :                                                                           Category:

Wetland E

0.632

See attached Figure 3

None

39 modified 2
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Scoring Boundary Worksheet

INSTRUCTIONS.  The initial step in completing the ORAM is to identify the “scoring boundaries” of the wetland 
being rated.  In many instances this determination will be relatively easy and the scoring boundaries will coincide 
with the “jurisdictional boundaries.”  For example, the scoring boundary of an isolated cattail marsh located in the 
middle of a farm field will likely be the same as that wetland’s jurisdictional boundaries.  In other instances, 
however, the scoring boundary will not be as easily determined.  Wetlands that are small or isolated from other 
surface waters often form large contiguous areas or heterogeneous complexes of wetland and upland. In separating 
wetlands for scoring purposes, the hydrologic regime of the wetland is the main criterion that should be used.  
Boundaries between contiguous or connected wetlands should be established where the volume, flow, or velocity of 
water moving through the wetland changes significantly.  Areas with a high degree of hydrologic interaction should 
be scored as a single wetland.  In determining a wetland’s scoring boundaries, use the guidelines in the ORAM 
Manual Section 5.0.  In certain instances, it may be difficult to establish the scoring boundary for the wetland being 
rated.  These problem situations include wetlands that form a patchwork on the landscape, wetlands divided by 
artificial boundaries like property fences, roads, or railroad embankments, wetlands that are contiguous with 
streams, lakes, or rivers, and estuarine or coastal wetlands.  These situations are discussed below, however, it is 
recommended that Rater contact Ohio EPA, Division of Surface Water, 401/Wetlands Section if there are additional 
questions or a need for further clarification of the appropriate scoring boundaries of a particular wetland.

# Steps in properly establishing scoring boundaries done? not applicable
Step 1 Identify the wetland area of interest.  This may be the site of a 

proposed impact, a reference site, conservation site, etc.

Step 2 Identify the locations where there is physical evidence that hydrology 
changes rapidly.  Such evidence includes both natural and human-
induced changes including, constrictions caused by berms or dikes, 
points where the water velocity changes rapidly at rapids or falls, 
points where significant inflows occur at the confluence of rivers, or 
other factors that may restrict hydrologic interaction between the 
wetlands or parts of a single wetland.

Step 3 Delineate the boundary of the wetland to be rated such that all areas 
of interest that are contiguous to and within the areas where the 
hydrology does not change significantly, i.e. areas that have a high 
degree of hydrologic interaction are included within the scoring 
boundary.

Step 4 Determine if artificial boundaries, such as property lines, state lines, 
roads, railroad embankments, etc., are present.  These should not be 
used to establish scoring boundaries unless they coincide with areas 
where the hydrologic regime changes.

Step 5 In all instances, the Rater may enlarge the minimum scoring 
boundaries discussed here to score together wetlands that could be 
scored separately.

Step 6 Consult ORAM Manual Section 5.0 for how to establish scoring 
boundaries for wetlands that form a patchwork on the landscape, 
divided by artificial boundaries, contiguous to streams, lakes or rivers, 
or for dual classifications.

End of Scoring Boundary Determination.  Begin Narrative Rating on next page.

✔

✔

✔

✔

✔

✔
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Narrative Rating

INSTRUCTIONS.   Answer each of the following questions.  Questions 1, 2, 3 and 4 should be answered based on 
information obtained from the site visit or the literature and by submitting a Data Services Request to the Ohio 
Department of Natural Resources, Division of Natural Areas and Preserves, Natural Heritage Data Services, 1889 
Fountain Square Court, Building F-1, Columbus, Ohio 43224, 614-265-6453 (phone), 614-265-3096 (fax),
http://www.dnr.state.oh.us/dnap . The remaining questions are designed to be answered primarily by the results of 
the site visit.  Refer to the User’s Manual for descriptions of these wetland types. Note:  "Critical habitat" is  legally 
defined in the Endangered Species Act and is the geographic area containing physical or biological features essential 
to the conservation of a listed species or as an area that may require special management considerations or 
protection.   The Rater should contact the Region 3 Headquarters or the Columbus Ecological Services Office for 
updates as to whether critical habitat has been designated for other federally listed threatened or endangered species.  
“Documented” means the wetland is listed in the appropriate State of Ohio database.

# Question Circle one

1 Critical Habitat.  Is the wetland in a township, section, or subsection of 
a United States Geological Survey 7.5 minute Quadrangle that has 
been designated by the U.S. Fish and Wildlife Service as "critical 
habitat" for any threatened or endangered plant or animal species?  
Note: as of January 1, 2001, of the federally listed endangered or 
threatened species which can be found in Ohio, the Indiana Bat has 
had critical habitat designated (50 CFR 17.95(a)) and the piping plover 
has had critical habitat proposed (65 FR 41812 July 6, 2000).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 2

NO

Go to Question 2

2 Threatened or Endangered Species.  Is the wetland known to contain 
an individual of, or documented occurrences of federal or state-listed 
threatened or endangered plant or animal species?

YES

Wetland  is a Category 
3 wetland.  

Go to Question 3

NO

Go to Question 3

3 Documented High Quality Wetland.  Is the wetland on record in 
Natural Heritage Database as a high quality wetland?  

YES

Wetland  is a Category 
3 wetland

Go to Question 4

NO

Go to Question 4

4 Significant Breeding or Concentration Area.  Does the wetland 
contain documented regionally significant breeding or nonbreeding 
waterfowl, neotropical songbird, or shorebird concentration areas? 

YES

Wetland is a Category 
3 wetland

Go to Question 5

NO

Go to Question 5

5 Category 1 Wetlands.  Is the wetland less than 0.5 hectares (1 acre) 
in size and hydrologically isolated and either 1) comprised of 
vegetation that is dominated (greater than eighty per cent areal cover) 
by Phalaris arundinacea, Lythrum salicaria, or Phragmites australis, or 
2) an acidic pond created or excavated on mined lands that has little or 
no vegetation?

YES

Wetland is a Category 
1 wetland 

Go to Question 6

NO

Go to Question 6

6 Bogs.   Is the wetland a peat-accumulating wetland that 1) has no 
significant inflows or outflows, 2) supports acidophilic mosses, 
particularly Sphagnum spp., 3) the acidophilic mosses have  >30% 
cover,  4)  at least one species from Table 1 is present, and 5) the 
cover of invasive species (see Table 1) is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 7

NO

Go to Question 7

7 Fens. Is the wetland a carbon accumulating (peat, muck) wetland that 
is saturated during most of the year, primarily by a discharge of free 
flowing, mineral rich, ground water with a circumneutral ph (5.5-9.0) 
and with one or more plant species listed in Table 1 and the cover of 
invasive species listed in Table 1 is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 8a

NO

Go to Question 8a

8a "Old Growth Forest."  Is the wetland a forested wetland and is the 
forest characterized by, but not limited to, the following characteristics: 
overstory canopy trees of great age (exceeding at least 50% of a 
projected maximum attainable age for a species); little or no evidence 
of human-caused understory disturbance during the past 80 to 100 
years; an all-aged structure and multilayered canopies; aggregations of 
canopy trees interspersed with canopy gaps; and significant numbers 
of standing dead snags and downed logs?

YES

Wetland is a Category 
3 wetland.  

Go to Question 8b

NO

Go to Question 8b
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8b Mature forested wetlands.  Is the wetland a forested wetland with 
50% or more of the cover of upper forest canopy consisting  of 
deciduous trees with large diameters at breast height (dbh), generally 
diameters greater than 45cm (17.7in) dbh?

YES

Wetland should be 
evaluated for possible 
Category 3 status.  

Go to Question 9a

NO

Go to Question 9a

9a Lake Erie coastal and tributary wetlands.  Is the wetland located at 
an elevation less than 575 feet on the USGS map, adjacent to this 
elevation, or along a tributary to Lake Erie that is accessible to fish?

YES

Go to Question 9b

NO

Go to Question 10
9b Does the wetland's hydrology result from measures designed to 

prevent erosion and the loss of aquatic plants, i.e. the wetland is 
partially hydrologically restricted from Lake Erie due to lakeward or 
landward dikes or other hydrological controls? 

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 9c

9c Are Lake Erie water levels the wetland's primary hydrological influence, 
i.e. the wetland is hydrologically unrestricted (no lakeward or upland 
border alterations), or the wetland can be characterized as an 
"estuarine" wetland with lake and river influenced hydrology. These 
include sandbar deposition wetlands, estuarine wetlands, river mouth 
wetlands, or those dominated by submersed aquatic vegetation.

YES

Go to Question 9d  

NO

Go to Question 10

9d Does the wetland have a predominance of native species within its 
vegetation communities, although non-native or disturbance tolerant 
native species can also be present?

YES

Wetland is a Category 
3 wetland

Go to Question 10

NO

Go to Question 9e

9e Does the wetland have a predominance of non-native or disturbance 
tolerant native plant species within its vegetation communities?

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 10

10 Lake Plain Sand Prairies (Oak Openings) Is the wetland located in 
Lucas, Fulton, Henry, or Wood Counties and can the wetland be 
characterized by the following description:  the wetland has a sandy 
substrate with interspersed organic matter, a water table often within 
several inches of the surface, and often with a dominance of the 
gramineous vegetation listed in Table 1 (woody species may also be 
present).  The Ohio Department of Natural Resources Division of 
Natural Areas and Preserves can provide assistance in confirming this 
type of wetland and its quality.

YES

Wetland is a Category 
3 wetland.

Go to Question 11

NO

Go to Question 11

11 Relict Wet Prairies.  Is the wetland a relict wet prairie community 
dominated by some or all of the species in Table 1.  Extensive prairies 
were formerly located in the Darby Plains (Madison and Union 
Counties), Sandusky Plains (Wyandot, Crawford, and Marion 
Counties), northwest Ohio (e.g. Erie, Huron, Lucas, Wood Counties),
and portions of western Ohio Counties (e.g. Darke, Mercer, Miami, 
Montgomery, Van Wert etc.).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Complete Quantitative
Rating

NO

Complete 
Quantitative
Rating
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Table 1.  Characteristic plant species.

invasive/exotic spp fen species bog species 0ak Opening species wet prairie species

Lythrum salicaria
Myriophyllum spicatum 
Najas minor 
Phalaris arundinacea
Phragmites australis 
Potamogeton crispus
Ranunculus ficaria 
Rhamnus frangula
Typha angustifolia 
Typha xglauca

Zygadenus elegans var. glaucus 
Cacalia plantaginea 
Carex flava
Carex sterilis 
Carex stricta
Deschampsia caespitosa
Eleocharis rostellata
Eriophorum viridicarinatum 
Gentianopsis spp.
Lobelia kalmii
Parnassia glauca
Potentilla fruticosa
Rhamnus alnifolia 
Rhynchospora capillacea
Salix candida
Salix myricoides
Salix serissima
Solidago ohioensis 
Tofieldia glutinosa 
Triglochin maritimum 
Triglochin palustre

Calla palustris 
Carex atlantica var. capillacea
Carex echinata
Carex oligosperma
Carex trisperma
Chamaedaphne calyculata 
Decodon verticillatus 
Eriophorum virginicum 
Larix laricina 
Nemopanthus mucronatus 
Schechzeria palustris
Sphagnum spp. 
Vaccinium macrocarpon
Vaccinium corymbosum
Vaccinium oxycoccos
Woodwardia virginica 
Xyris difformis 

Carex cryptolepis
Carex lasiocarpa
Carex stricta
Cladium mariscoides
Calamagrostis stricta
Calamagrostis canadensis
Quercus palustris

Calamagrostis canadensis
Calamogrostis stricta

Carex atherodes
Carex buxbaumii

Carex pellita
Carex sartwellii

Gentiana andrewsii
Helianthus grosseserratus

Liatris spicata
Lysimachia quadriflora

Lythrum alatum
Pycnanthemum virginianum

Silphium terebinthinaceum
Sorghastrum nutans

Spartina pectinata
Solidago riddellii

End of Narrative Rating.  Begin Quantitative Rating on next page.
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

Metric 1.  Wetland Area (size).

max 6 pts. subtotal Select one size class and assign score.
>50 acres (>20.2ha) (6 pts)
25 to <50 acres (10.1 to <20.2ha) (5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts)
3 to <10 acres (1.2 to <4ha) (3 pts)
0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

Metric 2.  Upland buffers and surrounding land use.

max 14 pts. subtotal 2a.  Calculate average buffer width.  Select only one and assign score.  Do not double check.
WIDE.  Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM.  Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW.  Buffers average 10m  to <25m (32ft to <82ft) around wetland perimeter (1)
VERY NARROW.  Buffers average <10m (<32ft) around wetland perimeter (0)

2b.  Intensity of surrounding land use.   Select one or double check and average.
VERY LOW.  2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)
LOW.  Old field (>10 years), shrub land, young second growth forest. (5)
MODERATELY HIGH.  Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH.  Urban, industrial, open pasture, row cropping, mining, construction. (1)

Metric 3.  Hydrology.

max 30 pts. subtotal 3a.  Sources of Water.  Score all that apply. 3b.  Connectivity.  Score all that apply.
High pH groundwater (5) 100 year floodplain (1)
Other groundwater (3) Between stream/lake and other human use (1)
Precipitation (1) Part of wetland/upland (e.g. forest), complex (1)
Seasonal/Intermittent surface water (3) Part of riparian or upland corridor (1)
Perennial surface water (lake or stream) (5) 3d.  Duration inundation/saturation.  Score one or dbl check.

3c.  Maximum water depth.  Select only one and assign score. Semi- to permanently inundated/saturated (4)
>0.7 (27.6in) (3) Regularly inundated/saturated (3)
0.4 to 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in) (1)

3e.  Modifications to natural hydrologic regime.  Score one or double check and average.

None or none apparent (12) Check all disturbances observed
Recovered (7) ditch point source (nonstormwater)
Recovering (3) tile filling/grading
Recent or no recovery (1) dike road bed/RR track

weir dredging
stormwater input other_____________________

Metric 4.  Habitat Alteration and Development.

max 20 pts. subtotal 4a.  Substrate disturbance.  Score one or double check and average.
None or none apparent (4)
Recovered (3)
Recovering (2)
Recent or no recovery (1)

4b.  Habitat development.  Select only one and assign score.
Excellent (7)
Very good (6)
Good (5)
Moderately good (4)
Fair (3)
Poor to fair (2)
Poor (1)

4c.  Habitat alteration.  Score one or double check and average. 

None or none apparent (9) Check all disturbances observed
Recovered (6) mowing shrub/sapling removal
Recovering (3) grazing herbaceous/aquatic bed removal
Recent or no recovery (1) clearcutting sedimentation

selective cutting dredging
woody debris removal farming
toxic pollutants nutrient enrichment

subtotal this page

last revised 1 February 2001 jjm

Lordstown J. Stratigakos 11/7/2014

2.0 2.0

2.0

9.0 11.0

4.0

5.0

11.0 22.0

6.0 ✔
1.0

✔

✔

✔

1.0 3.0
✔

✔

3.0 ✔

10.0 32.0

2.0

5.0

3.0

32.0
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

          subtotal first page

Metric 5.  Special Wetlands.

max 10 pts. subtotal Check all that apply and score as indicated.

Bog (10)

Fen (10)

Old growth forest (10)

Mature forested wetland (5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)

Lake Erie coastal/tributary wetland-restricted hydrology (5)

Lake Plain Sand Prairies (Oak Openings) (10)

Relict Wet Prairies (10)

Known occurrence state/federal threatened or endangered species (10)

Significant migratory songbird/water fowl habitat or usage (10)

Category 1 Wetland.  See Question 1 Qualitative Rating (-10)

Metric 6.  Plant communities, interspersion, microtopography.

max 20 pts. subtotal 6a.  Wetland Vegetation Communities. Vegetation Community Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area

Aquatic bed 1 Present and either comprises small part of wetland's

Emergent     vegetation and is of moderate quality, or comprises a 

Shrub     significant part but is of low quality

Forest 2 Present and either comprises significant part of wetland's 

Mudflats     vegetation and is of moderate quality or comprises a small 

Open water     part and is of high quality

Other__________________ 3 Present and comprises significant part, or more, of wetland's

6b.  horizontal (plan view) Interspersion.      vegetation and is of high quality

Select only one.

High (5) Narrative Description of Vegetation Quality

Moderately high(4) low Low spp diversity and/or predominance of nonnative or

Moderate (3)     disturbance tolerant native species

Moderately low (2) mod Native spp are dominant component of the vegetation,

Low (1)     although nonnative and/or disturbance tolerant native spp

None (0)     can also be present, and species diversity moderate to 

6c.  Coverage of invasive plants.  Refer     moderately high, but generally w/o presence of rare
to Table 1 ORAM long form for list.  Add     threatened or endangered spp

or deduct points for coverage high A predominance of native species, with nonnative spp

Extensive >75% cover (-5)     and/or disturbance tolerant native spp absent or virtually

Moderate 25-75% cover (-3)     absent, and high spp diversity and often, but not always,

Sparse 5-25% cover (-1)     the presence of rare, threatened, or endangered spp

Nearly absent <5% cover (0)

Absent (1) Mudflat and Open Water Class Quality

6d.  Microtopography.  0 Absent  <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low 0.1 to <1ha (0.247 to 2.47 acres)

Vegetated hummucks/tussucks 2 Moderate  1 to <4ha (2.47 to 9.88 acres)

Coarse woody debris >15cm (6in) 3 High 4ha (9.88 acres) or more

Standing dead >25cm (10in) dbh

Amphibian breeding pools Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
    of marginal quality

2 Present in moderate amounts, but not of highest
    quality or in small amounts of highest quality

3 Present in moderate or greater amounts

    and of highest quality

End of Quantitative Rating.  Complete Categorization Worksheets.

Lordstown J. Stratigakos 11/7/2014

32.0

0.0 32.0

0.0

7.0 39.0

0

2

5 1

0

0

2

0

2

-3 -3

0

3 2

1

0

39.0
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ORAM Summary Worksheet 

circle 
answer or 

insert 
score

Result

Narrative Rating Question 1  Critical Habitat YES     NO If yes, Category 3.

Question 2.  Threatened or Endangered 
Species

YES     NO If yes, Category 3.

Question 3.  High Quality Natural Wetland YES     NO If yes, Category 3.

Question 4.  Significant bird habitat YES     NO If yes, Category 3.

Question 5.  Category 1 Wetlands YES     NO If yes, Category 1.

Question 6.  Bogs YES     NO If yes, Category 3.

Question 7.  Fens YES  NO If yes, Category 3.

Question 8a.  Old Growth Forest YES     NO If yes, Category 3.

Question 8b.   Mature Forested Wetland YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9b.  Lake Erie Wetlands -
Restricted

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9d.  Lake Erie Wetlands –
Unrestricted with native plants

YES     NO If yes, Category 3

Question 9e.  Lake Erie Wetlands -
Unrestricted with invasive plants

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 10.  Oak Openings YES     NO If yes, Category 3

Question 11.  Relict Wet Prairies YES     NO If yes, evaluate for 
Category 3; may also be
1 or 2.

Quantitative 
Rating

Metric 1.  Size

Metric 2.  Buffers and surrounding land use

Metric 3.  Hydrology

Metric 4.  Habitat

Metric 5.  Special Wetland Communities

Metric 6.  Plant communities, interspersion, 
microtopography
TOTAL SCORE Category based on score 

breakpoints

Complete Wetland Categorization Worksheet.

2.00

9.00

11.00

10.00

0.00

7.00

39.00 modified 2
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Wetland Categorization Worksheet 

Choices Circle one Evaluation of Categorization Result of ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating  Nos. 2, 3, 
4, 6, 7, 8a, 9d, 10

YES

Wetland is 
categorized as a 
Category 3 wetland

NO Is quantitative rating score less than the Category 2 scoring 
threshold (excluding gray zone)?  If yes, reevaluate the 
category of the wetland using the narrative criteria in OAC 
Rule 3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has been over-
categorized by the ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating Nos. 1, 8b, 
9b, 9e, 11

YES

Wetland should be 
evaluated for 
possible Category 
3 status  

NO Evaluate the wetland using the 1) narrative criteria in OAC 
Rule 3745-1-54(C) and 2) the quantitative rating score.  If 
the wetland is determined to be a Category 3 wetland using
either of these, it should be categorized as a Category 3 
wetland.  Detailed biological and/or functional assessments 
may also be used to determine the wetland's category.

Did you answer "Yes" to 

Narrative Rating No. 5

YES

Wetland  is 
categorized as a 
Category 1 wetland

NO Is quantitative rating score greater than the Category 2 
scoring threshold (including any gray zone)?  If yes, 
reevaluate the category of the wetland using the narrative 
criteria in OAC Rule 3745-1-54(C) and biological and/or 
functional assessments to determine if the wetland has 
been under-categorized by the ORAM

Does the quantitative score 
fall within the scoring range 
of a Category 1, 2, or 3 
wetland?

YES

Wetland is 
assigned to the 
appropriate 
category based on 
the scoring range

NO If the score of the wetland is located within the scoring 
range for a particular category, the wetland should be 
assigned to that category.  In all instances however, the 
narrative criteria described in OAC Rule 3745-1-54(C) can 
be used to clarify or change a categorization based on a 
quantitative score.

Does the quantitative score 
fall with the "gray zone" for 
Category 1 or 2 or Category 
2 or 3 wetlands?

YES

Wetland is 
assigned to the 
higher of the two 
categories or 
assigned to a 
category based on
detailed 
assessments and 
the narrative 
criteria

NO Rater has the option of assigning the wetland to the higher 
of the two categories or to assign a category based on the 
results of a nonrapid wetland assessment method, e.g. 
functional assessment, biological assessment, etc, and a 
consideration of the narrative criteria in OAC rule 3745-1-
54(C).

Does the wetland otherwise 
exhibit moderate OR superior
hydrologic OR habitat, OR 
recreational functions AND 
the wetland was not
categorized as a Category 2 
wetland (in the case of 
moderate functions) or a 
Category 3  wetland (in the 
case of superior functions) by 
this method?

YES

Wetland was 
undercategorized 
by this method.  A 
written justification 
for recategorization 
should be provided 
on Background 
Information Form

NO

Wetland is 
assigned to 
category as 
determined 
by the 
ORAM.

A wetland may be undercategorized using this method, but 
still exhibit one or more superior functions, e.g.  a wetland's 
biotic communities may be degraded by human activities, 
but the wetland may still exhibit superior hydrologic 
functions because of its type, landscape position, size, local 
or regional significance, etc.  In this circumstance, the 
narrative criteria in OAC Rule 3745-1-54(C)(2) and (3) are 
controlling, and the under-categorization should be 
corrected.  A written justification with supporting reasons or 
information for this determination should be provided.

Final Category
Choose one Category 1 Category 2 Category 3

End of Ohio Rapid Assessment Method for Wetlands.
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Version 5.0

Ohio Rapid Assessment Method for Wetlands
10 Page Form for Wetland Categorization

Background Information
Scoring Boundary Worksheet 
Narrative Rating 
Field Form Quantitative Rating
ORAM Summary Worksheet
Wetland Categorization Worksheet  

Ohio EPA, Division of Surface Water 
Final:  February 1, 2001

Instructions

The investigator is STRONGLY URGED to read the Manual for Using the Ohio Rapid Assessment 
Method for Wetlands for further elaboration and discussion of the questions below prior to using 
the rating forms.  

The Narrative Rating is designed to categorize a wetland or to provide alerts to the Rater based on the 
presence or possible presence of threatened or endangered species.  The presence or proximity of such 
species is often an indicator of the quality and lack of disturbance of the wetland being evaluated.  In 
addition, it is designed to categorize certain wetlands as very low quality (Category 1) or very high 
quality (Category 3) regardless of the wetland's score on the Quantitative Rating.  In addition, the 
Narrative Rating also alerts the investigator that a particular wetland may be a Category 3 wetland, 
again, regardless of the wetland's score on the Quantitative Rating.  

It is VERY IMPORTANT to properly and thoroughly answer each of the questions in the ORAM in 
order to properly categorize a wetland.  To properly answer all the questions, the boundaries of the 
wetland being assessed must be correctly identified.  Refer to Scoring Boundary worksheet and the 
User's Manual for a discussion of how to determine the "scoring boundaries."  In some instances, the 
scoring boundaries may differ from the "jurisdictional boundaries."  

Refer to the most recent ORAM Score Calibration Report for the scoring breakpoints between wetland 
categories. The most recent version of this document is posted on Ohio EPA's Division of Surface 
Water web page at:  http://www.epa.ohio.gov/dsw/wetlands/WetlandEcologySection.aspx
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Background Information

Name: 

Date: 

Affiliation:

Address: 

Phone Number: 

e-mail address: 

Name of Wetland: 

Vegetation Communit(ies):

HGM Class(es): 

Location of Wetland: include map, address, north arrow, landmarks, distances, roads, etc. 

Lat/Long or UTM Coordinate

USGS Quad Name

County

Township

Section and Subsection 

Hydrologic Unit Code

Site Visit

National Wetland Inventory Map

Ohio Wetland Inventory Map

Soil Survey

Delineation report/map

Jessica Stratigakos

11/7/2014

The Mannik & Smith Group

23225 Mercantile Road, Beachwood Ohio 44122

216-378-1490

jstratigakos@manniksmithgroup.com

Wetland F

Emergent

Depressional

See Attached Map

41.146681 -80.836875

Warren

Trumbull

Montgomery

S22 T22N R16W

050400020605

11/7/2014

None

None

Orrville silt loam

See Fig. 3
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Name of Wetland:

Wetland Size (acres, hectares):

Sketch: Include north arrow, relationship with other surface waters, vegetation zones, etc.

Comments, Narrative Discussion, Justification of Category Changes:

Final score :                                                                           Category:

Wetland F

0.095

See Attached Figure 3.

None

30 1 or 2 gray zone
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Scoring Boundary Worksheet

INSTRUCTIONS.  The initial step in completing the ORAM is to identify the “scoring boundaries” of the wetland 
being rated.  In many instances this determination will be relatively easy and the scoring boundaries will coincide 
with the “jurisdictional boundaries.”  For example, the scoring boundary of an isolated cattail marsh located in the 
middle of a farm field will likely be the same as that wetland’s jurisdictional boundaries.  In other instances, 
however, the scoring boundary will not be as easily determined.  Wetlands that are small or isolated from other 
surface waters often form large contiguous areas or heterogeneous complexes of wetland and upland. In separating 
wetlands for scoring purposes, the hydrologic regime of the wetland is the main criterion that should be used.  
Boundaries between contiguous or connected wetlands should be established where the volume, flow, or velocity of 
water moving through the wetland changes significantly.  Areas with a high degree of hydrologic interaction should 
be scored as a single wetland.  In determining a wetland’s scoring boundaries, use the guidelines in the ORAM 
Manual Section 5.0.  In certain instances, it may be difficult to establish the scoring boundary for the wetland being 
rated.  These problem situations include wetlands that form a patchwork on the landscape, wetlands divided by 
artificial boundaries like property fences, roads, or railroad embankments, wetlands that are contiguous with 
streams, lakes, or rivers, and estuarine or coastal wetlands.  These situations are discussed below, however, it is 
recommended that Rater contact Ohio EPA, Division of Surface Water, 401/Wetlands Section if there are additional 
questions or a need for further clarification of the appropriate scoring boundaries of a particular wetland.

# Steps in properly establishing scoring boundaries done? not applicable
Step 1 Identify the wetland area of interest.  This may be the site of a 

proposed impact, a reference site, conservation site, etc.

Step 2 Identify the locations where there is physical evidence that hydrology 
changes rapidly.  Such evidence includes both natural and human-
induced changes including, constrictions caused by berms or dikes, 
points where the water velocity changes rapidly at rapids or falls, 
points where significant inflows occur at the confluence of rivers, or 
other factors that may restrict hydrologic interaction between the 
wetlands or parts of a single wetland.

Step 3 Delineate the boundary of the wetland to be rated such that all areas 
of interest that are contiguous to and within the areas where the 
hydrology does not change significantly, i.e. areas that have a high 
degree of hydrologic interaction are included within the scoring 
boundary.

Step 4 Determine if artificial boundaries, such as property lines, state lines, 
roads, railroad embankments, etc., are present.  These should not be 
used to establish scoring boundaries unless they coincide with areas 
where the hydrologic regime changes.

Step 5 In all instances, the Rater may enlarge the minimum scoring 
boundaries discussed here to score together wetlands that could be 
scored separately.

Step 6 Consult ORAM Manual Section 5.0 for how to establish scoring 
boundaries for wetlands that form a patchwork on the landscape, 
divided by artificial boundaries, contiguous to streams, lakes or rivers, 
or for dual classifications.

End of Scoring Boundary Determination.  Begin Narrative Rating on next page.

✔

✔

✔

✔

✔

✔
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Narrative Rating

INSTRUCTIONS.   Answer each of the following questions.  Questions 1, 2, 3 and 4 should be answered based on 
information obtained from the site visit or the literature and by submitting a Data Services Request to the Ohio 
Department of Natural Resources, Division of Natural Areas and Preserves, Natural Heritage Data Services, 1889 
Fountain Square Court, Building F-1, Columbus, Ohio 43224, 614-265-6453 (phone), 614-265-3096 (fax),
http://www.dnr.state.oh.us/dnap . The remaining questions are designed to be answered primarily by the results of 
the site visit.  Refer to the User’s Manual for descriptions of these wetland types. Note:  "Critical habitat" is  legally 
defined in the Endangered Species Act and is the geographic area containing physical or biological features essential 
to the conservation of a listed species or as an area that may require special management considerations or 
protection.   The Rater should contact the Region 3 Headquarters or the Columbus Ecological Services Office for 
updates as to whether critical habitat has been designated for other federally listed threatened or endangered species.  
“Documented” means the wetland is listed in the appropriate State of Ohio database.

# Question Circle one

1 Critical Habitat.  Is the wetland in a township, section, or subsection of 
a United States Geological Survey 7.5 minute Quadrangle that has 
been designated by the U.S. Fish and Wildlife Service as "critical 
habitat" for any threatened or endangered plant or animal species?  
Note: as of January 1, 2001, of the federally listed endangered or 
threatened species which can be found in Ohio, the Indiana Bat has 
had critical habitat designated (50 CFR 17.95(a)) and the piping plover 
has had critical habitat proposed (65 FR 41812 July 6, 2000).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 2

NO

Go to Question 2

2 Threatened or Endangered Species.  Is the wetland known to contain 
an individual of, or documented occurrences of federal or state-listed 
threatened or endangered plant or animal species?

YES

Wetland  is a Category 
3 wetland.  

Go to Question 3

NO

Go to Question 3

3 Documented High Quality Wetland.  Is the wetland on record in 
Natural Heritage Database as a high quality wetland?  

YES

Wetland  is a Category 
3 wetland

Go to Question 4

NO

Go to Question 4

4 Significant Breeding or Concentration Area.  Does the wetland 
contain documented regionally significant breeding or nonbreeding 
waterfowl, neotropical songbird, or shorebird concentration areas? 

YES

Wetland is a Category 
3 wetland

Go to Question 5

NO

Go to Question 5

5 Category 1 Wetlands.  Is the wetland less than 0.5 hectares (1 acre) 
in size and hydrologically isolated and either 1) comprised of 
vegetation that is dominated (greater than eighty per cent areal cover) 
by Phalaris arundinacea, Lythrum salicaria, or Phragmites australis, or 
2) an acidic pond created or excavated on mined lands that has little or 
no vegetation?

YES

Wetland is a Category 
1 wetland 

Go to Question 6

NO

Go to Question 6

6 Bogs.   Is the wetland a peat-accumulating wetland that 1) has no 
significant inflows or outflows, 2) supports acidophilic mosses, 
particularly Sphagnum spp., 3) the acidophilic mosses have  >30% 
cover,  4)  at least one species from Table 1 is present, and 5) the 
cover of invasive species (see Table 1) is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 7

NO

Go to Question 7

7 Fens. Is the wetland a carbon accumulating (peat, muck) wetland that 
is saturated during most of the year, primarily by a discharge of free 
flowing, mineral rich, ground water with a circumneutral ph (5.5-9.0) 
and with one or more plant species listed in Table 1 and the cover of 
invasive species listed in Table 1 is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 8a

NO

Go to Question 8a

8a "Old Growth Forest."  Is the wetland a forested wetland and is the 
forest characterized by, but not limited to, the following characteristics: 
overstory canopy trees of great age (exceeding at least 50% of a 
projected maximum attainable age for a species); little or no evidence 
of human-caused understory disturbance during the past 80 to 100 
years; an all-aged structure and multilayered canopies; aggregations of 
canopy trees interspersed with canopy gaps; and significant numbers 
of standing dead snags and downed logs?

YES

Wetland is a Category 
3 wetland.  

Go to Question 8b

NO

Go to Question 8b
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8b Mature forested wetlands.  Is the wetland a forested wetland with 
50% or more of the cover of upper forest canopy consisting  of 
deciduous trees with large diameters at breast height (dbh), generally 
diameters greater than 45cm (17.7in) dbh?

YES

Wetland should be 
evaluated for possible 
Category 3 status.  

Go to Question 9a

NO

Go to Question 9a

9a Lake Erie coastal and tributary wetlands.  Is the wetland located at 
an elevation less than 575 feet on the USGS map, adjacent to this 
elevation, or along a tributary to Lake Erie that is accessible to fish?

YES

Go to Question 9b

NO

Go to Question 10
9b Does the wetland's hydrology result from measures designed to 

prevent erosion and the loss of aquatic plants, i.e. the wetland is 
partially hydrologically restricted from Lake Erie due to lakeward or 
landward dikes or other hydrological controls? 

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 9c

9c Are Lake Erie water levels the wetland's primary hydrological influence, 
i.e. the wetland is hydrologically unrestricted (no lakeward or upland 
border alterations), or the wetland can be characterized as an 
"estuarine" wetland with lake and river influenced hydrology. These 
include sandbar deposition wetlands, estuarine wetlands, river mouth 
wetlands, or those dominated by submersed aquatic vegetation.

YES

Go to Question 9d  

NO

Go to Question 10

9d Does the wetland have a predominance of native species within its 
vegetation communities, although non-native or disturbance tolerant 
native species can also be present?

YES

Wetland is a Category 
3 wetland

Go to Question 10

NO

Go to Question 9e

9e Does the wetland have a predominance of non-native or disturbance 
tolerant native plant species within its vegetation communities?

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 10

10 Lake Plain Sand Prairies (Oak Openings) Is the wetland located in 
Lucas, Fulton, Henry, or Wood Counties and can the wetland be 
characterized by the following description:  the wetland has a sandy 
substrate with interspersed organic matter, a water table often within 
several inches of the surface, and often with a dominance of the 
gramineous vegetation listed in Table 1 (woody species may also be 
present).  The Ohio Department of Natural Resources Division of 
Natural Areas and Preserves can provide assistance in confirming this 
type of wetland and its quality.

YES

Wetland is a Category 
3 wetland.

Go to Question 11

NO

Go to Question 11

11 Relict Wet Prairies.  Is the wetland a relict wet prairie community 
dominated by some or all of the species in Table 1.  Extensive prairies 
were formerly located in the Darby Plains (Madison and Union 
Counties), Sandusky Plains (Wyandot, Crawford, and Marion 
Counties), northwest Ohio (e.g. Erie, Huron, Lucas, Wood Counties),
and portions of western Ohio Counties (e.g. Darke, Mercer, Miami, 
Montgomery, Van Wert etc.).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Complete Quantitative
Rating

NO

Complete 
Quantitative
Rating
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Table 1.  Characteristic plant species.

invasive/exotic spp fen species bog species 0ak Opening species wet prairie species

Lythrum salicaria
Myriophyllum spicatum 
Najas minor 
Phalaris arundinacea
Phragmites australis 
Potamogeton crispus
Ranunculus ficaria 
Rhamnus frangula
Typha angustifolia 
Typha xglauca

Zygadenus elegans var. glaucus 
Cacalia plantaginea 
Carex flava
Carex sterilis 
Carex stricta
Deschampsia caespitosa
Eleocharis rostellata
Eriophorum viridicarinatum 
Gentianopsis spp.
Lobelia kalmii
Parnassia glauca
Potentilla fruticosa
Rhamnus alnifolia 
Rhynchospora capillacea
Salix candida
Salix myricoides
Salix serissima
Solidago ohioensis 
Tofieldia glutinosa 
Triglochin maritimum 
Triglochin palustre

Calla palustris 
Carex atlantica var. capillacea
Carex echinata
Carex oligosperma
Carex trisperma
Chamaedaphne calyculata 
Decodon verticillatus 
Eriophorum virginicum 
Larix laricina 
Nemopanthus mucronatus 
Schechzeria palustris
Sphagnum spp. 
Vaccinium macrocarpon
Vaccinium corymbosum
Vaccinium oxycoccos
Woodwardia virginica 
Xyris difformis 

Carex cryptolepis
Carex lasiocarpa
Carex stricta
Cladium mariscoides
Calamagrostis stricta
Calamagrostis canadensis
Quercus palustris

Calamagrostis canadensis
Calamogrostis stricta

Carex atherodes
Carex buxbaumii

Carex pellita
Carex sartwellii

Gentiana andrewsii
Helianthus grosseserratus

Liatris spicata
Lysimachia quadriflora

Lythrum alatum
Pycnanthemum virginianum

Silphium terebinthinaceum
Sorghastrum nutans

Spartina pectinata
Solidago riddellii

End of Narrative Rating.  Begin Quantitative Rating on next page.
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

Metric 1.  Wetland Area (size).

max 6 pts. subtotal Select one size class and assign score.
>50 acres (>20.2ha) (6 pts)
25 to <50 acres (10.1 to <20.2ha) (5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts)
3 to <10 acres (1.2 to <4ha) (3 pts)
0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

Metric 2.  Upland buffers and surrounding land use.

max 14 pts. subtotal 2a.  Calculate average buffer width.  Select only one and assign score.  Do not double check.
WIDE.  Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM.  Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW.  Buffers average 10m  to <25m (32ft to <82ft) around wetland perimeter (1)
VERY NARROW.  Buffers average <10m (<32ft) around wetland perimeter (0)

2b.  Intensity of surrounding land use.   Select one or double check and average.
VERY LOW.  2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)
LOW.  Old field (>10 years), shrub land, young second growth forest. (5)
MODERATELY HIGH.  Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH.  Urban, industrial, open pasture, row cropping, mining, construction. (1)

Metric 3.  Hydrology.

max 30 pts. subtotal 3a.  Sources of Water.  Score all that apply. 3b.  Connectivity.  Score all that apply.
High pH groundwater (5) 100 year floodplain (1)
Other groundwater (3) Between stream/lake and other human use (1)
Precipitation (1) Part of wetland/upland (e.g. forest), complex (1)
Seasonal/Intermittent surface water (3) Part of riparian or upland corridor (1)
Perennial surface water (lake or stream) (5) 3d.  Duration inundation/saturation.  Score one or dbl check.

3c.  Maximum water depth.  Select only one and assign score. Semi- to permanently inundated/saturated (4)
>0.7 (27.6in) (3) Regularly inundated/saturated (3)
0.4 to 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in) (1)

3e.  Modifications to natural hydrologic regime.  Score one or double check and average.

None or none apparent (12) Check all disturbances observed
Recovered (7) ditch point source (nonstormwater)
Recovering (3) tile filling/grading
Recent or no recovery (1) dike road bed/RR track

weir dredging
stormwater input other_____________________

Metric 4.  Habitat Alteration and Development.

max 20 pts. subtotal 4a.  Substrate disturbance.  Score one or double check and average.
None or none apparent (4)
Recovered (3)
Recovering (2)
Recent or no recovery (1)

4b.  Habitat development.  Select only one and assign score.
Excellent (7)
Very good (6)
Good (5)
Moderately good (4)
Fair (3)
Poor to fair (2)
Poor (1)

4c.  Habitat alteration.  Score one or double check and average. 

None or none apparent (9) Check all disturbances observed
Recovered (6) mowing shrub/sapling removal
Recovering (3) grazing herbaceous/aquatic bed removal
Recent or no recovery (1) clearcutting sedimentation

selective cutting dredging
woody debris removal farming
toxic pollutants nutrient enrichment

subtotal this page

last revised 1 February 2001 jjm

Lordstown J. Stratigakos 11/7/2014

1.0 1.0

1.0

8.0 9.0

4.0

4.0

11.0 20.0

6.0 ✔
1.0

✔

✔

1.0 3.0
✔

✔

3.0 ✔

8.0 28.0

2.0

3.0

3.0

28.0
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

          subtotal first page

Metric 5.  Special Wetlands.

max 10 pts. subtotal Check all that apply and score as indicated.

Bog (10)

Fen (10)

Old growth forest (10)

Mature forested wetland (5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)

Lake Erie coastal/tributary wetland-restricted hydrology (5)

Lake Plain Sand Prairies (Oak Openings) (10)

Relict Wet Prairies (10)

Known occurrence state/federal threatened or endangered species (10)

Significant migratory songbird/water fowl habitat or usage (10)

Category 1 Wetland.  See Question 1 Qualitative Rating (-10)

Metric 6.  Plant communities, interspersion, microtopography.

max 20 pts. subtotal 6a.  Wetland Vegetation Communities. Vegetation Community Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area

Aquatic bed 1 Present and either comprises small part of wetland's

Emergent     vegetation and is of moderate quality, or comprises a 

Shrub     significant part but is of low quality

Forest 2 Present and either comprises significant part of wetland's 

Mudflats     vegetation and is of moderate quality or comprises a small 

Open water     part and is of high quality

Other__________________ 3 Present and comprises significant part, or more, of wetland's

6b.  horizontal (plan view) Interspersion.      vegetation and is of high quality

Select only one.

High (5) Narrative Description of Vegetation Quality

Moderately high(4) low Low spp diversity and/or predominance of nonnative or

Moderate (3)     disturbance tolerant native species

Moderately low (2) mod Native spp are dominant component of the vegetation,

Low (1)     although nonnative and/or disturbance tolerant native spp

None (0)     can also be present, and species diversity moderate to 

6c.  Coverage of invasive plants.  Refer     moderately high, but generally w/o presence of rare
to Table 1 ORAM long form for list.  Add     threatened or endangered spp

or deduct points for coverage high A predominance of native species, with nonnative spp

Extensive >75% cover (-5)     and/or disturbance tolerant native spp absent or virtually

Moderate 25-75% cover (-3)     absent, and high spp diversity and often, but not always,

Sparse 5-25% cover (-1)     the presence of rare, threatened, or endangered spp

Nearly absent <5% cover (0)

Absent (1) Mudflat and Open Water Class Quality

6d.  Microtopography.  0 Absent  <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low 0.1 to <1ha (0.247 to 2.47 acres)

Vegetated hummucks/tussucks 2 Moderate  1 to <4ha (2.47 to 9.88 acres)

Coarse woody debris >15cm (6in) 3 High 4ha (9.88 acres) or more

Standing dead >25cm (10in) dbh

Amphibian breeding pools Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
    of marginal quality

2 Present in moderate amounts, but not of highest
    quality or in small amounts of highest quality

3 Present in moderate or greater amounts

    and of highest quality

End of Quantitative Rating.  Complete Categorization Worksheets.

Lordstown J. Stratigakos 11/7/2014

28.0

0.0 28.0

0.0

2.0 30.0

0

1

5 1

1

0

2

0

2

-5

-5

0

0 0

0

0

30.0
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ORAM Summary Worksheet 

circle 
answer or 

insert 
score

Result

Narrative Rating Question 1  Critical Habitat YES     NO If yes, Category 3.

Question 2.  Threatened or Endangered 
Species

YES     NO If yes, Category 3.

Question 3.  High Quality Natural Wetland YES     NO If yes, Category 3.

Question 4.  Significant bird habitat YES     NO If yes, Category 3.

Question 5.  Category 1 Wetlands YES     NO If yes, Category 1.

Question 6.  Bogs YES     NO If yes, Category 3.

Question 7.  Fens YES  NO If yes, Category 3.

Question 8a.  Old Growth Forest YES     NO If yes, Category 3.

Question 8b.   Mature Forested Wetland YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9b.  Lake Erie Wetlands -
Restricted

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9d.  Lake Erie Wetlands –
Unrestricted with native plants

YES     NO If yes, Category 3

Question 9e.  Lake Erie Wetlands -
Unrestricted with invasive plants

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 10.  Oak Openings YES     NO If yes, Category 3

Question 11.  Relict Wet Prairies YES     NO If yes, evaluate for 
Category 3; may also be
1 or 2.

Quantitative 
Rating

Metric 1.  Size

Metric 2.  Buffers and surrounding land use

Metric 3.  Hydrology

Metric 4.  Habitat

Metric 5.  Special Wetland Communities

Metric 6.  Plant communities, interspersion, 
microtopography
TOTAL SCORE Category based on score 

breakpoints

Complete Wetland Categorization Worksheet.

1.00

8.00

11.00

8.00

0.00

2.00

30.00 1 or 2 gray zone
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Wetland Categorization Worksheet 

Choices Circle one Evaluation of Categorization Result of ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating  Nos. 2, 3, 
4, 6, 7, 8a, 9d, 10

YES

Wetland is 
categorized as a 
Category 3 wetland

NO Is quantitative rating score less than the Category 2 scoring 
threshold (excluding gray zone)?  If yes, reevaluate the 
category of the wetland using the narrative criteria in OAC 
Rule 3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has been over-
categorized by the ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating Nos. 1, 8b, 
9b, 9e, 11

YES

Wetland should be 
evaluated for 
possible Category 
3 status  

NO Evaluate the wetland using the 1) narrative criteria in OAC 
Rule 3745-1-54(C) and 2) the quantitative rating score.  If 
the wetland is determined to be a Category 3 wetland using
either of these, it should be categorized as a Category 3 
wetland.  Detailed biological and/or functional assessments 
may also be used to determine the wetland's category.

Did you answer "Yes" to 

Narrative Rating No. 5

YES

Wetland  is 
categorized as a 
Category 1 wetland

NO Is quantitative rating score greater than the Category 2 
scoring threshold (including any gray zone)?  If yes, 
reevaluate the category of the wetland using the narrative 
criteria in OAC Rule 3745-1-54(C) and biological and/or 
functional assessments to determine if the wetland has 
been under-categorized by the ORAM

Does the quantitative score 
fall within the scoring range 
of a Category 1, 2, or 3 
wetland?

YES

Wetland is 
assigned to the 
appropriate 
category based on 
the scoring range

NO If the score of the wetland is located within the scoring 
range for a particular category, the wetland should be 
assigned to that category.  In all instances however, the 
narrative criteria described in OAC Rule 3745-1-54(C) can 
be used to clarify or change a categorization based on a 
quantitative score.

Does the quantitative score 
fall with the "gray zone" for 
Category 1 or 2 or Category 
2 or 3 wetlands?

YES

Wetland is 
assigned to the 
higher of the two 
categories or 
assigned to a 
category based on
detailed 
assessments and 
the narrative 
criteria

NO Rater has the option of assigning the wetland to the higher 
of the two categories or to assign a category based on the 
results of a nonrapid wetland assessment method, e.g. 
functional assessment, biological assessment, etc, and a 
consideration of the narrative criteria in OAC rule 3745-1-
54(C).

Does the wetland otherwise 
exhibit moderate OR superior
hydrologic OR habitat, OR 
recreational functions AND 
the wetland was not
categorized as a Category 2 
wetland (in the case of 
moderate functions) or a 
Category 3  wetland (in the 
case of superior functions) by 
this method?

YES

Wetland was 
undercategorized 
by this method.  A 
written justification 
for recategorization 
should be provided 
on Background 
Information Form

NO

Wetland is 
assigned to 
category as 
determined 
by the 
ORAM.

A wetland may be undercategorized using this method, but 
still exhibit one or more superior functions, e.g.  a wetland's 
biotic communities may be degraded by human activities, 
but the wetland may still exhibit superior hydrologic 
functions because of its type, landscape position, size, local 
or regional significance, etc.  In this circumstance, the 
narrative criteria in OAC Rule 3745-1-54(C)(2) and (3) are 
controlling, and the under-categorization should be 
corrected.  A written justification with supporting reasons or 
information for this determination should be provided.

Final Category
Choose one Category 1 Category 2 Category 3

End of Ohio Rapid Assessment Method for Wetlands.

30



Version 5.0

Ohio Rapid Assessment Method for Wetlands
10 Page Form for Wetland Categorization
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Scoring Boundary Worksheet 
Narrative Rating 
Field Form Quantitative Rating
ORAM Summary Worksheet
Wetland Categorization Worksheet  

Ohio EPA, Division of Surface Water 
Final:  February 1, 2001

Instructions

The investigator is STRONGLY URGED to read the Manual for Using the Ohio Rapid Assessment 
Method for Wetlands for further elaboration and discussion of the questions below prior to using 
the rating forms.  

The Narrative Rating is designed to categorize a wetland or to provide alerts to the Rater based on the 
presence or possible presence of threatened or endangered species.  The presence or proximity of such 
species is often an indicator of the quality and lack of disturbance of the wetland being evaluated.  In 
addition, it is designed to categorize certain wetlands as very low quality (Category 1) or very high 
quality (Category 3) regardless of the wetland's score on the Quantitative Rating.  In addition, the 
Narrative Rating also alerts the investigator that a particular wetland may be a Category 3 wetland, 
again, regardless of the wetland's score on the Quantitative Rating.  

It is VERY IMPORTANT to properly and thoroughly answer each of the questions in the ORAM in 
order to properly categorize a wetland.  To properly answer all the questions, the boundaries of the 
wetland being assessed must be correctly identified.  Refer to Scoring Boundary worksheet and the 
User's Manual for a discussion of how to determine the "scoring boundaries."  In some instances, the 
scoring boundaries may differ from the "jurisdictional boundaries."  

Refer to the most recent ORAM Score Calibration Report for the scoring breakpoints between wetland 
categories. The most recent version of this document is posted on Ohio EPA's Division of Surface 
Water web page at:  http://www.epa.ohio.gov/dsw/wetlands/WetlandEcologySection.aspx
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Background Information

Name: 

Date: 

Affiliation:

Address: 

Phone Number: 

e-mail address: 

Name of Wetland: 

Vegetation Communit(ies):

HGM Class(es): 

Location of Wetland: include map, address, north arrow, landmarks, distances, roads, etc. 

Lat/Long or UTM Coordinate

USGS Quad Name

County

Township

Section and Subsection 

Hydrologic Unit Code

Site Visit

National Wetland Inventory Map

Ohio Wetland Inventory Map

Soil Survey

Delineation report/map

Jessica Stratigakos

11/11/2014

The Mannik & Smith Group

23225 Mercantile Road, Beachwood Ohio 44122

216-378-1490

jstratigakos@manniksmithgroup.com

Wetland G

Emergent

Depressional

See Attached Figure 3.

41.150389, -80.843221

Warren

Trumbull

Montgomery

S22 T22N R16W

050400020605

11/11/2014

None

None

Sebring silt loam

See Fig. 3
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Name of Wetland:

Wetland Size (acres, hectares):

Sketch: Include north arrow, relationship with other surface waters, vegetation zones, etc.

Comments, Narrative Discussion, Justification of Category Changes:

Final score :                                                                           Category:

Wetland G

0.784

See Attached Figure 3.

None

29 1
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Scoring Boundary Worksheet

INSTRUCTIONS.  The initial step in completing the ORAM is to identify the “scoring boundaries” of the wetland 
being rated.  In many instances this determination will be relatively easy and the scoring boundaries will coincide 
with the “jurisdictional boundaries.”  For example, the scoring boundary of an isolated cattail marsh located in the 
middle of a farm field will likely be the same as that wetland’s jurisdictional boundaries.  In other instances, 
however, the scoring boundary will not be as easily determined.  Wetlands that are small or isolated from other 
surface waters often form large contiguous areas or heterogeneous complexes of wetland and upland. In separating 
wetlands for scoring purposes, the hydrologic regime of the wetland is the main criterion that should be used.  
Boundaries between contiguous or connected wetlands should be established where the volume, flow, or velocity of 
water moving through the wetland changes significantly.  Areas with a high degree of hydrologic interaction should 
be scored as a single wetland.  In determining a wetland’s scoring boundaries, use the guidelines in the ORAM 
Manual Section 5.0.  In certain instances, it may be difficult to establish the scoring boundary for the wetland being 
rated.  These problem situations include wetlands that form a patchwork on the landscape, wetlands divided by 
artificial boundaries like property fences, roads, or railroad embankments, wetlands that are contiguous with 
streams, lakes, or rivers, and estuarine or coastal wetlands.  These situations are discussed below, however, it is 
recommended that Rater contact Ohio EPA, Division of Surface Water, 401/Wetlands Section if there are additional 
questions or a need for further clarification of the appropriate scoring boundaries of a particular wetland.

# Steps in properly establishing scoring boundaries done? not applicable
Step 1 Identify the wetland area of interest.  This may be the site of a 

proposed impact, a reference site, conservation site, etc.

Step 2 Identify the locations where there is physical evidence that hydrology 
changes rapidly.  Such evidence includes both natural and human-
induced changes including, constrictions caused by berms or dikes, 
points where the water velocity changes rapidly at rapids or falls, 
points where significant inflows occur at the confluence of rivers, or 
other factors that may restrict hydrologic interaction between the 
wetlands or parts of a single wetland.

Step 3 Delineate the boundary of the wetland to be rated such that all areas 
of interest that are contiguous to and within the areas where the 
hydrology does not change significantly, i.e. areas that have a high 
degree of hydrologic interaction are included within the scoring 
boundary.

Step 4 Determine if artificial boundaries, such as property lines, state lines, 
roads, railroad embankments, etc., are present.  These should not be 
used to establish scoring boundaries unless they coincide with areas 
where the hydrologic regime changes.

Step 5 In all instances, the Rater may enlarge the minimum scoring 
boundaries discussed here to score together wetlands that could be 
scored separately.

Step 6 Consult ORAM Manual Section 5.0 for how to establish scoring 
boundaries for wetlands that form a patchwork on the landscape, 
divided by artificial boundaries, contiguous to streams, lakes or rivers, 
or for dual classifications.

End of Scoring Boundary Determination.  Begin Narrative Rating on next page.

✔

✔

✔

✔

✔

✔
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Narrative Rating

INSTRUCTIONS.   Answer each of the following questions.  Questions 1, 2, 3 and 4 should be answered based on 
information obtained from the site visit or the literature and by submitting a Data Services Request to the Ohio 
Department of Natural Resources, Division of Natural Areas and Preserves, Natural Heritage Data Services, 1889 
Fountain Square Court, Building F-1, Columbus, Ohio 43224, 614-265-6453 (phone), 614-265-3096 (fax),
http://www.dnr.state.oh.us/dnap . The remaining questions are designed to be answered primarily by the results of 
the site visit.  Refer to the User’s Manual for descriptions of these wetland types. Note:  "Critical habitat" is  legally 
defined in the Endangered Species Act and is the geographic area containing physical or biological features essential 
to the conservation of a listed species or as an area that may require special management considerations or 
protection.   The Rater should contact the Region 3 Headquarters or the Columbus Ecological Services Office for 
updates as to whether critical habitat has been designated for other federally listed threatened or endangered species.  
“Documented” means the wetland is listed in the appropriate State of Ohio database.

# Question Circle one

1 Critical Habitat.  Is the wetland in a township, section, or subsection of 
a United States Geological Survey 7.5 minute Quadrangle that has 
been designated by the U.S. Fish and Wildlife Service as "critical 
habitat" for any threatened or endangered plant or animal species?  
Note: as of January 1, 2001, of the federally listed endangered or 
threatened species which can be found in Ohio, the Indiana Bat has 
had critical habitat designated (50 CFR 17.95(a)) and the piping plover 
has had critical habitat proposed (65 FR 41812 July 6, 2000).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 2

NO

Go to Question 2

2 Threatened or Endangered Species.  Is the wetland known to contain 
an individual of, or documented occurrences of federal or state-listed 
threatened or endangered plant or animal species?

YES

Wetland  is a Category 
3 wetland.  

Go to Question 3

NO

Go to Question 3

3 Documented High Quality Wetland.  Is the wetland on record in 
Natural Heritage Database as a high quality wetland?  

YES

Wetland  is a Category 
3 wetland

Go to Question 4

NO

Go to Question 4

4 Significant Breeding or Concentration Area.  Does the wetland 
contain documented regionally significant breeding or nonbreeding 
waterfowl, neotropical songbird, or shorebird concentration areas? 

YES

Wetland is a Category 
3 wetland

Go to Question 5

NO

Go to Question 5

5 Category 1 Wetlands.  Is the wetland less than 0.5 hectares (1 acre) 
in size and hydrologically isolated and either 1) comprised of 
vegetation that is dominated (greater than eighty per cent areal cover) 
by Phalaris arundinacea, Lythrum salicaria, or Phragmites australis, or 
2) an acidic pond created or excavated on mined lands that has little or 
no vegetation?

YES

Wetland is a Category 
1 wetland 

Go to Question 6

NO

Go to Question 6

6 Bogs.   Is the wetland a peat-accumulating wetland that 1) has no 
significant inflows or outflows, 2) supports acidophilic mosses, 
particularly Sphagnum spp., 3) the acidophilic mosses have  >30% 
cover,  4)  at least one species from Table 1 is present, and 5) the 
cover of invasive species (see Table 1) is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 7

NO

Go to Question 7

7 Fens. Is the wetland a carbon accumulating (peat, muck) wetland that 
is saturated during most of the year, primarily by a discharge of free 
flowing, mineral rich, ground water with a circumneutral ph (5.5-9.0) 
and with one or more plant species listed in Table 1 and the cover of 
invasive species listed in Table 1 is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 8a

NO

Go to Question 8a

8a "Old Growth Forest."  Is the wetland a forested wetland and is the 
forest characterized by, but not limited to, the following characteristics: 
overstory canopy trees of great age (exceeding at least 50% of a 
projected maximum attainable age for a species); little or no evidence 
of human-caused understory disturbance during the past 80 to 100 
years; an all-aged structure and multilayered canopies; aggregations of 
canopy trees interspersed with canopy gaps; and significant numbers 
of standing dead snags and downed logs?

YES

Wetland is a Category 
3 wetland.  

Go to Question 8b

NO

Go to Question 8b
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8b Mature forested wetlands.  Is the wetland a forested wetland with 
50% or more of the cover of upper forest canopy consisting  of 
deciduous trees with large diameters at breast height (dbh), generally 
diameters greater than 45cm (17.7in) dbh?

YES

Wetland should be 
evaluated for possible 
Category 3 status.  

Go to Question 9a

NO

Go to Question 9a

9a Lake Erie coastal and tributary wetlands.  Is the wetland located at 
an elevation less than 575 feet on the USGS map, adjacent to this 
elevation, or along a tributary to Lake Erie that is accessible to fish?

YES

Go to Question 9b

NO

Go to Question 10
9b Does the wetland's hydrology result from measures designed to 

prevent erosion and the loss of aquatic plants, i.e. the wetland is 
partially hydrologically restricted from Lake Erie due to lakeward or 
landward dikes or other hydrological controls? 

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 9c

9c Are Lake Erie water levels the wetland's primary hydrological influence, 
i.e. the wetland is hydrologically unrestricted (no lakeward or upland 
border alterations), or the wetland can be characterized as an 
"estuarine" wetland with lake and river influenced hydrology. These 
include sandbar deposition wetlands, estuarine wetlands, river mouth 
wetlands, or those dominated by submersed aquatic vegetation.

YES

Go to Question 9d  

NO

Go to Question 10

9d Does the wetland have a predominance of native species within its 
vegetation communities, although non-native or disturbance tolerant 
native species can also be present?

YES

Wetland is a Category 
3 wetland

Go to Question 10

NO

Go to Question 9e

9e Does the wetland have a predominance of non-native or disturbance 
tolerant native plant species within its vegetation communities?

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 10

10 Lake Plain Sand Prairies (Oak Openings) Is the wetland located in 
Lucas, Fulton, Henry, or Wood Counties and can the wetland be 
characterized by the following description:  the wetland has a sandy 
substrate with interspersed organic matter, a water table often within 
several inches of the surface, and often with a dominance of the 
gramineous vegetation listed in Table 1 (woody species may also be 
present).  The Ohio Department of Natural Resources Division of 
Natural Areas and Preserves can provide assistance in confirming this 
type of wetland and its quality.

YES

Wetland is a Category 
3 wetland.

Go to Question 11

NO

Go to Question 11

11 Relict Wet Prairies.  Is the wetland a relict wet prairie community 
dominated by some or all of the species in Table 1.  Extensive prairies 
were formerly located in the Darby Plains (Madison and Union 
Counties), Sandusky Plains (Wyandot, Crawford, and Marion 
Counties), northwest Ohio (e.g. Erie, Huron, Lucas, Wood Counties),
and portions of western Ohio Counties (e.g. Darke, Mercer, Miami, 
Montgomery, Van Wert etc.).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Complete Quantitative
Rating

NO

Complete 
Quantitative
Rating
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Table 1.  Characteristic plant species.

invasive/exotic spp fen species bog species 0ak Opening species wet prairie species

Lythrum salicaria
Myriophyllum spicatum 
Najas minor 
Phalaris arundinacea
Phragmites australis 
Potamogeton crispus
Ranunculus ficaria 
Rhamnus frangula
Typha angustifolia 
Typha xglauca

Zygadenus elegans var. glaucus 
Cacalia plantaginea 
Carex flava
Carex sterilis 
Carex stricta
Deschampsia caespitosa
Eleocharis rostellata
Eriophorum viridicarinatum 
Gentianopsis spp.
Lobelia kalmii
Parnassia glauca
Potentilla fruticosa
Rhamnus alnifolia 
Rhynchospora capillacea
Salix candida
Salix myricoides
Salix serissima
Solidago ohioensis 
Tofieldia glutinosa 
Triglochin maritimum 
Triglochin palustre

Calla palustris 
Carex atlantica var. capillacea
Carex echinata
Carex oligosperma
Carex trisperma
Chamaedaphne calyculata 
Decodon verticillatus 
Eriophorum virginicum 
Larix laricina 
Nemopanthus mucronatus 
Schechzeria palustris
Sphagnum spp. 
Vaccinium macrocarpon
Vaccinium corymbosum
Vaccinium oxycoccos
Woodwardia virginica 
Xyris difformis 

Carex cryptolepis
Carex lasiocarpa
Carex stricta
Cladium mariscoides
Calamagrostis stricta
Calamagrostis canadensis
Quercus palustris

Calamagrostis canadensis
Calamogrostis stricta

Carex atherodes
Carex buxbaumii

Carex pellita
Carex sartwellii

Gentiana andrewsii
Helianthus grosseserratus

Liatris spicata
Lysimachia quadriflora

Lythrum alatum
Pycnanthemum virginianum

Silphium terebinthinaceum
Sorghastrum nutans

Spartina pectinata
Solidago riddellii

End of Narrative Rating.  Begin Quantitative Rating on next page.
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

Metric 1.  Wetland Area (size).

max 6 pts. subtotal Select one size class and assign score.
>50 acres (>20.2ha) (6 pts)
25 to <50 acres (10.1 to <20.2ha) (5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts)
3 to <10 acres (1.2 to <4ha) (3 pts)
0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

Metric 2.  Upland buffers and surrounding land use.

max 14 pts. subtotal 2a.  Calculate average buffer width.  Select only one and assign score.  Do not double check.
WIDE.  Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM.  Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW.  Buffers average 10m  to <25m (32ft to <82ft) around wetland perimeter (1)
VERY NARROW.  Buffers average <10m (<32ft) around wetland perimeter (0)

2b.  Intensity of surrounding land use.   Select one or double check and average.
VERY LOW.  2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)
LOW.  Old field (>10 years), shrub land, young second growth forest. (5)
MODERATELY HIGH.  Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH.  Urban, industrial, open pasture, row cropping, mining, construction. (1)

Metric 3.  Hydrology.

max 30 pts. subtotal 3a.  Sources of Water.  Score all that apply. 3b.  Connectivity.  Score all that apply.
High pH groundwater (5) 100 year floodplain (1)
Other groundwater (3) Between stream/lake and other human use (1)
Precipitation (1) Part of wetland/upland (e.g. forest), complex (1)
Seasonal/Intermittent surface water (3) Part of riparian or upland corridor (1)
Perennial surface water (lake or stream) (5) 3d.  Duration inundation/saturation.  Score one or dbl check.

3c.  Maximum water depth.  Select only one and assign score. Semi- to permanently inundated/saturated (4)
>0.7 (27.6in) (3) Regularly inundated/saturated (3)
0.4 to 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in) (1)

3e.  Modifications to natural hydrologic regime.  Score one or double check and average.

None or none apparent (12) Check all disturbances observed
Recovered (7) ditch point source (nonstormwater)
Recovering (3) tile filling/grading
Recent or no recovery (1) dike road bed/RR track

weir dredging
stormwater input other_____________________

Metric 4.  Habitat Alteration and Development.

max 20 pts. subtotal 4a.  Substrate disturbance.  Score one or double check and average.
None or none apparent (4)
Recovered (3)
Recovering (2)
Recent or no recovery (1)

4b.  Habitat development.  Select only one and assign score.
Excellent (7)
Very good (6)
Good (5)
Moderately good (4)
Fair (3)
Poor to fair (2)
Poor (1)

4c.  Habitat alteration.  Score one or double check and average. 

None or none apparent (9) Check all disturbances observed
Recovered (6) mowing shrub/sapling removal
Recovering (3) grazing herbaceous/aquatic bed removal
Recent or no recovery (1) clearcutting sedimentation

selective cutting dredging
woody debris removal farming
toxic pollutants nutrient enrichment

subtotal this page

last revised 1 February 2001 jjm

Lordstown J. Stratigakos 11/11/2014

2.0 2.0

2.0

5.0 7.0

1.0

4.0

11.0 18.0

6.0 ✔
0.0

✔

1.0 4.0

✔

✔

7.0
✔

6.0 24.0

3.0

2.0

1.0

24.0
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

          subtotal first page

Metric 5.  Special Wetlands.

max 10 pts. subtotal Check all that apply and score as indicated.

Bog (10)

Fen (10)

Old growth forest (10)

Mature forested wetland (5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)

Lake Erie coastal/tributary wetland-restricted hydrology (5)

Lake Plain Sand Prairies (Oak Openings) (10)

Relict Wet Prairies (10)

Known occurrence state/federal threatened or endangered species (10)

Significant migratory songbird/water fowl habitat or usage (10)

Category 1 Wetland.  See Question 1 Qualitative Rating (-10)

Metric 6.  Plant communities, interspersion, microtopography.

max 20 pts. subtotal 6a.  Wetland Vegetation Communities. Vegetation Community Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area

Aquatic bed 1 Present and either comprises small part of wetland's

Emergent     vegetation and is of moderate quality, or comprises a 

Shrub     significant part but is of low quality

Forest 2 Present and either comprises significant part of wetland's 

Mudflats     vegetation and is of moderate quality or comprises a small 

Open water     part and is of high quality

Other__________________ 3 Present and comprises significant part, or more, of wetland's

6b.  horizontal (plan view) Interspersion.      vegetation and is of high quality

Select only one.

High (5) Narrative Description of Vegetation Quality

Moderately high(4) low Low spp diversity and/or predominance of nonnative or

Moderate (3)     disturbance tolerant native species

Moderately low (2) mod Native spp are dominant component of the vegetation,

Low (1)     although nonnative and/or disturbance tolerant native spp

None (0)     can also be present, and species diversity moderate to 

6c.  Coverage of invasive plants.  Refer     moderately high, but generally w/o presence of rare
to Table 1 ORAM long form for list.  Add     threatened or endangered spp

or deduct points for coverage high A predominance of native species, with nonnative spp

Extensive >75% cover (-5)     and/or disturbance tolerant native spp absent or virtually

Moderate 25-75% cover (-3)     absent, and high spp diversity and often, but not always,

Sparse 5-25% cover (-1)     the presence of rare, threatened, or endangered spp

Nearly absent <5% cover (0)

Absent (1) Mudflat and Open Water Class Quality

6d.  Microtopography.  0 Absent  <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low 0.1 to <1ha (0.247 to 2.47 acres)

Vegetated hummucks/tussucks 2 Moderate  1 to <4ha (2.47 to 9.88 acres)

Coarse woody debris >15cm (6in) 3 High 4ha (9.88 acres) or more

Standing dead >25cm (10in) dbh

Amphibian breeding pools Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
    of marginal quality

2 Present in moderate amounts, but not of highest
    quality or in small amounts of highest quality

3 Present in moderate or greater amounts

    and of highest quality

End of Quantitative Rating.  Complete Categorization Worksheets.

Lordstown J. Stratigakos 11/11/2014

24.0

0.0 24.0

0.0

5.0 29.0

0

2

4 0

0

0

2

0

2

-3 -3

0

2 2

0

0

29.0
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ORAM Summary Worksheet 

circle 
answer or 

insert 
score

Result

Narrative Rating Question 1  Critical Habitat YES     NO If yes, Category 3.

Question 2.  Threatened or Endangered 
Species

YES     NO If yes, Category 3.

Question 3.  High Quality Natural Wetland YES     NO If yes, Category 3.

Question 4.  Significant bird habitat YES     NO If yes, Category 3.

Question 5.  Category 1 Wetlands YES     NO If yes, Category 1.

Question 6.  Bogs YES     NO If yes, Category 3.

Question 7.  Fens YES  NO If yes, Category 3.

Question 8a.  Old Growth Forest YES     NO If yes, Category 3.

Question 8b.   Mature Forested Wetland YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9b.  Lake Erie Wetlands -
Restricted

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9d.  Lake Erie Wetlands –
Unrestricted with native plants

YES     NO If yes, Category 3

Question 9e.  Lake Erie Wetlands -
Unrestricted with invasive plants

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 10.  Oak Openings YES     NO If yes, Category 3

Question 11.  Relict Wet Prairies YES     NO If yes, evaluate for 
Category 3; may also be
1 or 2.

Quantitative 
Rating

Metric 1.  Size

Metric 2.  Buffers and surrounding land use

Metric 3.  Hydrology

Metric 4.  Habitat

Metric 5.  Special Wetland Communities

Metric 6.  Plant communities, interspersion, 
microtopography
TOTAL SCORE Category based on score 

breakpoints

Complete Wetland Categorization Worksheet.

2.00

5.00

11.00

6.00

0.00

5.00

29.00 1
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Wetland Categorization Worksheet 

Choices Circle one Evaluation of Categorization Result of ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating  Nos. 2, 3, 
4, 6, 7, 8a, 9d, 10

YES

Wetland is 
categorized as a 
Category 3 wetland

NO Is quantitative rating score less than the Category 2 scoring 
threshold (excluding gray zone)?  If yes, reevaluate the 
category of the wetland using the narrative criteria in OAC 
Rule 3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has been over-
categorized by the ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating Nos. 1, 8b, 
9b, 9e, 11

YES

Wetland should be 
evaluated for 
possible Category 
3 status  

NO Evaluate the wetland using the 1) narrative criteria in OAC 
Rule 3745-1-54(C) and 2) the quantitative rating score.  If 
the wetland is determined to be a Category 3 wetland using
either of these, it should be categorized as a Category 3 
wetland.  Detailed biological and/or functional assessments 
may also be used to determine the wetland's category.

Did you answer "Yes" to 

Narrative Rating No. 5

YES

Wetland  is 
categorized as a 
Category 1 wetland

NO Is quantitative rating score greater than the Category 2 
scoring threshold (including any gray zone)?  If yes, 
reevaluate the category of the wetland using the narrative 
criteria in OAC Rule 3745-1-54(C) and biological and/or 
functional assessments to determine if the wetland has 
been under-categorized by the ORAM

Does the quantitative score 
fall within the scoring range 
of a Category 1, 2, or 3 
wetland?

YES

Wetland is 
assigned to the 
appropriate 
category based on 
the scoring range

NO If the score of the wetland is located within the scoring 
range for a particular category, the wetland should be 
assigned to that category.  In all instances however, the 
narrative criteria described in OAC Rule 3745-1-54(C) can 
be used to clarify or change a categorization based on a 
quantitative score.

Does the quantitative score 
fall with the "gray zone" for 
Category 1 or 2 or Category 
2 or 3 wetlands?

YES

Wetland is 
assigned to the 
higher of the two 
categories or 
assigned to a 
category based on
detailed 
assessments and 
the narrative 
criteria

NO Rater has the option of assigning the wetland to the higher 
of the two categories or to assign a category based on the 
results of a nonrapid wetland assessment method, e.g. 
functional assessment, biological assessment, etc, and a 
consideration of the narrative criteria in OAC rule 3745-1-
54(C).

Does the wetland otherwise 
exhibit moderate OR superior
hydrologic OR habitat, OR 
recreational functions AND 
the wetland was not
categorized as a Category 2 
wetland (in the case of 
moderate functions) or a 
Category 3  wetland (in the 
case of superior functions) by 
this method?

YES

Wetland was 
undercategorized 
by this method.  A 
written justification 
for recategorization 
should be provided 
on Background 
Information Form

NO

Wetland is 
assigned to 
category as 
determined 
by the 
ORAM.

A wetland may be undercategorized using this method, but 
still exhibit one or more superior functions, e.g.  a wetland's 
biotic communities may be degraded by human activities, 
but the wetland may still exhibit superior hydrologic 
functions because of its type, landscape position, size, local 
or regional significance, etc.  In this circumstance, the 
narrative criteria in OAC Rule 3745-1-54(C)(2) and (3) are 
controlling, and the under-categorization should be 
corrected.  A written justification with supporting reasons or 
information for this determination should be provided.

Final Category
Choose one Category 1 Category 2 Category 3

End of Ohio Rapid Assessment Method for Wetlands.
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Narrative Rating 
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ORAM Summary Worksheet
Wetland Categorization Worksheet  

Ohio EPA, Division of Surface Water 
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Instructions

The investigator is STRONGLY URGED to read the Manual for Using the Ohio Rapid Assessment 
Method for Wetlands for further elaboration and discussion of the questions below prior to using 
the rating forms.  

The Narrative Rating is designed to categorize a wetland or to provide alerts to the Rater based on the 
presence or possible presence of threatened or endangered species.  The presence or proximity of such 
species is often an indicator of the quality and lack of disturbance of the wetland being evaluated.  In 
addition, it is designed to categorize certain wetlands as very low quality (Category 1) or very high 
quality (Category 3) regardless of the wetland's score on the Quantitative Rating.  In addition, the 
Narrative Rating also alerts the investigator that a particular wetland may be a Category 3 wetland, 
again, regardless of the wetland's score on the Quantitative Rating.  

It is VERY IMPORTANT to properly and thoroughly answer each of the questions in the ORAM in 
order to properly categorize a wetland.  To properly answer all the questions, the boundaries of the 
wetland being assessed must be correctly identified.  Refer to Scoring Boundary worksheet and the 
User's Manual for a discussion of how to determine the "scoring boundaries."  In some instances, the 
scoring boundaries may differ from the "jurisdictional boundaries."  

Refer to the most recent ORAM Score Calibration Report for the scoring breakpoints between wetland 
categories. The most recent version of this document is posted on Ohio EPA's Division of Surface 
Water web page at:  http://www.epa.ohio.gov/dsw/wetlands/WetlandEcologySection.aspx
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Background Information

Name: 

Date: 

Affiliation:

Address: 

Phone Number: 

e-mail address: 

Name of Wetland: 

Vegetation Communit(ies):

HGM Class(es): 

Location of Wetland: include map, address, north arrow, landmarks, distances, roads, etc. 

Lat/Long or UTM Coordinate

USGS Quad Name

County

Township

Section and Subsection 

Hydrologic Unit Code

Site Visit

National Wetland Inventory Map

Ohio Wetland Inventory Map

Soil Survey

Delineation report/map

Jessica Stratigakos

11/11/2014

The Mannik & Smith Group

23225 Mercantile Road, Beachwood Ohio 44122

216-378-1490

jstratigakos@manniksmithgroup.com

Wetland H

Shrub

Depressional

See Attached Map

41.151637, -80.841938

Warren

Trumbull

Montgomery

S22 T22N R16W

050400020605

11/11/2014

None

None

Mahoning silt loam

See Fig. 3
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Name of Wetland:

Wetland Size (acres, hectares):

Sketch: Include north arrow, relationship with other surface waters, vegetation zones, etc.

Comments, Narrative Discussion, Justification of Category Changes:

Final score :                                                                           Category:

Wetland H

0.295

See Attached Figure 3.

None

16 1
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Scoring Boundary Worksheet

INSTRUCTIONS.  The initial step in completing the ORAM is to identify the “scoring boundaries” of the wetland 
being rated.  In many instances this determination will be relatively easy and the scoring boundaries will coincide 
with the “jurisdictional boundaries.”  For example, the scoring boundary of an isolated cattail marsh located in the 
middle of a farm field will likely be the same as that wetland’s jurisdictional boundaries.  In other instances, 
however, the scoring boundary will not be as easily determined.  Wetlands that are small or isolated from other 
surface waters often form large contiguous areas or heterogeneous complexes of wetland and upland. In separating 
wetlands for scoring purposes, the hydrologic regime of the wetland is the main criterion that should be used.  
Boundaries between contiguous or connected wetlands should be established where the volume, flow, or velocity of 
water moving through the wetland changes significantly.  Areas with a high degree of hydrologic interaction should 
be scored as a single wetland.  In determining a wetland’s scoring boundaries, use the guidelines in the ORAM 
Manual Section 5.0.  In certain instances, it may be difficult to establish the scoring boundary for the wetland being 
rated.  These problem situations include wetlands that form a patchwork on the landscape, wetlands divided by 
artificial boundaries like property fences, roads, or railroad embankments, wetlands that are contiguous with 
streams, lakes, or rivers, and estuarine or coastal wetlands.  These situations are discussed below, however, it is 
recommended that Rater contact Ohio EPA, Division of Surface Water, 401/Wetlands Section if there are additional 
questions or a need for further clarification of the appropriate scoring boundaries of a particular wetland.

# Steps in properly establishing scoring boundaries done? not applicable
Step 1 Identify the wetland area of interest.  This may be the site of a 

proposed impact, a reference site, conservation site, etc.

Step 2 Identify the locations where there is physical evidence that hydrology 
changes rapidly.  Such evidence includes both natural and human-
induced changes including, constrictions caused by berms or dikes, 
points where the water velocity changes rapidly at rapids or falls, 
points where significant inflows occur at the confluence of rivers, or 
other factors that may restrict hydrologic interaction between the 
wetlands or parts of a single wetland.

Step 3 Delineate the boundary of the wetland to be rated such that all areas 
of interest that are contiguous to and within the areas where the 
hydrology does not change significantly, i.e. areas that have a high 
degree of hydrologic interaction are included within the scoring 
boundary.

Step 4 Determine if artificial boundaries, such as property lines, state lines, 
roads, railroad embankments, etc., are present.  These should not be 
used to establish scoring boundaries unless they coincide with areas 
where the hydrologic regime changes.

Step 5 In all instances, the Rater may enlarge the minimum scoring 
boundaries discussed here to score together wetlands that could be 
scored separately.

Step 6 Consult ORAM Manual Section 5.0 for how to establish scoring 
boundaries for wetlands that form a patchwork on the landscape, 
divided by artificial boundaries, contiguous to streams, lakes or rivers, 
or for dual classifications.

End of Scoring Boundary Determination.  Begin Narrative Rating on next page.

✔

✔

✔

✔

✔

✔
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Narrative Rating

INSTRUCTIONS.   Answer each of the following questions.  Questions 1, 2, 3 and 4 should be answered based on 
information obtained from the site visit or the literature and by submitting a Data Services Request to the Ohio 
Department of Natural Resources, Division of Natural Areas and Preserves, Natural Heritage Data Services, 1889 
Fountain Square Court, Building F-1, Columbus, Ohio 43224, 614-265-6453 (phone), 614-265-3096 (fax),
http://www.dnr.state.oh.us/dnap . The remaining questions are designed to be answered primarily by the results of 
the site visit.  Refer to the User’s Manual for descriptions of these wetland types. Note:  "Critical habitat" is  legally 
defined in the Endangered Species Act and is the geographic area containing physical or biological features essential 
to the conservation of a listed species or as an area that may require special management considerations or 
protection.   The Rater should contact the Region 3 Headquarters or the Columbus Ecological Services Office for 
updates as to whether critical habitat has been designated for other federally listed threatened or endangered species.  
“Documented” means the wetland is listed in the appropriate State of Ohio database.

# Question Circle one

1 Critical Habitat.  Is the wetland in a township, section, or subsection of 
a United States Geological Survey 7.5 minute Quadrangle that has 
been designated by the U.S. Fish and Wildlife Service as "critical 
habitat" for any threatened or endangered plant or animal species?  
Note: as of January 1, 2001, of the federally listed endangered or 
threatened species which can be found in Ohio, the Indiana Bat has 
had critical habitat designated (50 CFR 17.95(a)) and the piping plover 
has had critical habitat proposed (65 FR 41812 July 6, 2000).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 2

NO

Go to Question 2

2 Threatened or Endangered Species.  Is the wetland known to contain 
an individual of, or documented occurrences of federal or state-listed 
threatened or endangered plant or animal species?

YES

Wetland  is a Category 
3 wetland.  

Go to Question 3

NO

Go to Question 3

3 Documented High Quality Wetland.  Is the wetland on record in 
Natural Heritage Database as a high quality wetland?  

YES

Wetland  is a Category 
3 wetland

Go to Question 4

NO

Go to Question 4

4 Significant Breeding or Concentration Area.  Does the wetland 
contain documented regionally significant breeding or nonbreeding 
waterfowl, neotropical songbird, or shorebird concentration areas? 

YES

Wetland is a Category 
3 wetland

Go to Question 5

NO

Go to Question 5

5 Category 1 Wetlands.  Is the wetland less than 0.5 hectares (1 acre) 
in size and hydrologically isolated and either 1) comprised of 
vegetation that is dominated (greater than eighty per cent areal cover) 
by Phalaris arundinacea, Lythrum salicaria, or Phragmites australis, or 
2) an acidic pond created or excavated on mined lands that has little or 
no vegetation?

YES

Wetland is a Category 
1 wetland 

Go to Question 6

NO

Go to Question 6

6 Bogs.   Is the wetland a peat-accumulating wetland that 1) has no 
significant inflows or outflows, 2) supports acidophilic mosses, 
particularly Sphagnum spp., 3) the acidophilic mosses have  >30% 
cover,  4)  at least one species from Table 1 is present, and 5) the 
cover of invasive species (see Table 1) is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 7

NO

Go to Question 7

7 Fens. Is the wetland a carbon accumulating (peat, muck) wetland that 
is saturated during most of the year, primarily by a discharge of free 
flowing, mineral rich, ground water with a circumneutral ph (5.5-9.0) 
and with one or more plant species listed in Table 1 and the cover of 
invasive species listed in Table 1 is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 8a

NO

Go to Question 8a

8a "Old Growth Forest."  Is the wetland a forested wetland and is the 
forest characterized by, but not limited to, the following characteristics: 
overstory canopy trees of great age (exceeding at least 50% of a 
projected maximum attainable age for a species); little or no evidence 
of human-caused understory disturbance during the past 80 to 100 
years; an all-aged structure and multilayered canopies; aggregations of 
canopy trees interspersed with canopy gaps; and significant numbers 
of standing dead snags and downed logs?

YES

Wetland is a Category 
3 wetland.  

Go to Question 8b

NO

Go to Question 8b
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8b Mature forested wetlands.  Is the wetland a forested wetland with 
50% or more of the cover of upper forest canopy consisting  of 
deciduous trees with large diameters at breast height (dbh), generally 
diameters greater than 45cm (17.7in) dbh?

YES

Wetland should be 
evaluated for possible 
Category 3 status.  

Go to Question 9a

NO

Go to Question 9a

9a Lake Erie coastal and tributary wetlands.  Is the wetland located at 
an elevation less than 575 feet on the USGS map, adjacent to this 
elevation, or along a tributary to Lake Erie that is accessible to fish?

YES

Go to Question 9b

NO

Go to Question 10
9b Does the wetland's hydrology result from measures designed to 

prevent erosion and the loss of aquatic plants, i.e. the wetland is 
partially hydrologically restricted from Lake Erie due to lakeward or 
landward dikes or other hydrological controls? 

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 9c

9c Are Lake Erie water levels the wetland's primary hydrological influence, 
i.e. the wetland is hydrologically unrestricted (no lakeward or upland 
border alterations), or the wetland can be characterized as an 
"estuarine" wetland with lake and river influenced hydrology. These 
include sandbar deposition wetlands, estuarine wetlands, river mouth 
wetlands, or those dominated by submersed aquatic vegetation.

YES

Go to Question 9d  

NO

Go to Question 10

9d Does the wetland have a predominance of native species within its 
vegetation communities, although non-native or disturbance tolerant 
native species can also be present?

YES

Wetland is a Category 
3 wetland

Go to Question 10

NO

Go to Question 9e

9e Does the wetland have a predominance of non-native or disturbance 
tolerant native plant species within its vegetation communities?

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 10

10 Lake Plain Sand Prairies (Oak Openings) Is the wetland located in 
Lucas, Fulton, Henry, or Wood Counties and can the wetland be 
characterized by the following description:  the wetland has a sandy 
substrate with interspersed organic matter, a water table often within 
several inches of the surface, and often with a dominance of the 
gramineous vegetation listed in Table 1 (woody species may also be 
present).  The Ohio Department of Natural Resources Division of 
Natural Areas and Preserves can provide assistance in confirming this 
type of wetland and its quality.

YES

Wetland is a Category 
3 wetland.

Go to Question 11

NO

Go to Question 11

11 Relict Wet Prairies.  Is the wetland a relict wet prairie community 
dominated by some or all of the species in Table 1.  Extensive prairies 
were formerly located in the Darby Plains (Madison and Union 
Counties), Sandusky Plains (Wyandot, Crawford, and Marion 
Counties), northwest Ohio (e.g. Erie, Huron, Lucas, Wood Counties),
and portions of western Ohio Counties (e.g. Darke, Mercer, Miami, 
Montgomery, Van Wert etc.).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Complete Quantitative
Rating

NO

Complete 
Quantitative
Rating
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Table 1.  Characteristic plant species.

invasive/exotic spp fen species bog species 0ak Opening species wet prairie species

Lythrum salicaria
Myriophyllum spicatum 
Najas minor 
Phalaris arundinacea
Phragmites australis 
Potamogeton crispus
Ranunculus ficaria 
Rhamnus frangula
Typha angustifolia 
Typha xglauca

Zygadenus elegans var. glaucus 
Cacalia plantaginea 
Carex flava
Carex sterilis 
Carex stricta
Deschampsia caespitosa
Eleocharis rostellata
Eriophorum viridicarinatum 
Gentianopsis spp.
Lobelia kalmii
Parnassia glauca
Potentilla fruticosa
Rhamnus alnifolia 
Rhynchospora capillacea
Salix candida
Salix myricoides
Salix serissima
Solidago ohioensis 
Tofieldia glutinosa 
Triglochin maritimum 
Triglochin palustre

Calla palustris 
Carex atlantica var. capillacea
Carex echinata
Carex oligosperma
Carex trisperma
Chamaedaphne calyculata 
Decodon verticillatus 
Eriophorum virginicum 
Larix laricina 
Nemopanthus mucronatus 
Schechzeria palustris
Sphagnum spp. 
Vaccinium macrocarpon
Vaccinium corymbosum
Vaccinium oxycoccos
Woodwardia virginica 
Xyris difformis 

Carex cryptolepis
Carex lasiocarpa
Carex stricta
Cladium mariscoides
Calamagrostis stricta
Calamagrostis canadensis
Quercus palustris

Calamagrostis canadensis
Calamogrostis stricta

Carex atherodes
Carex buxbaumii

Carex pellita
Carex sartwellii

Gentiana andrewsii
Helianthus grosseserratus

Liatris spicata
Lysimachia quadriflora

Lythrum alatum
Pycnanthemum virginianum

Silphium terebinthinaceum
Sorghastrum nutans

Spartina pectinata
Solidago riddellii

End of Narrative Rating.  Begin Quantitative Rating on next page.
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

Metric 1.  Wetland Area (size).

max 6 pts. subtotal Select one size class and assign score.
>50 acres (>20.2ha) (6 pts)
25 to <50 acres (10.1 to <20.2ha) (5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts)
3 to <10 acres (1.2 to <4ha) (3 pts)
0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

Metric 2.  Upland buffers and surrounding land use.

max 14 pts. subtotal 2a.  Calculate average buffer width.  Select only one and assign score.  Do not double check.
WIDE.  Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM.  Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW.  Buffers average 10m  to <25m (32ft to <82ft) around wetland perimeter (1)
VERY NARROW.  Buffers average <10m (<32ft) around wetland perimeter (0)

2b.  Intensity of surrounding land use.   Select one or double check and average.
VERY LOW.  2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)
LOW.  Old field (>10 years), shrub land, young second growth forest. (5)
MODERATELY HIGH.  Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH.  Urban, industrial, open pasture, row cropping, mining, construction. (1)

Metric 3.  Hydrology.

max 30 pts. subtotal 3a.  Sources of Water.  Score all that apply. 3b.  Connectivity.  Score all that apply.
High pH groundwater (5) 100 year floodplain (1)
Other groundwater (3) Between stream/lake and other human use (1)
Precipitation (1) Part of wetland/upland (e.g. forest), complex (1)
Seasonal/Intermittent surface water (3) Part of riparian or upland corridor (1)
Perennial surface water (lake or stream) (5) 3d.  Duration inundation/saturation.  Score one or dbl check.

3c.  Maximum water depth.  Select only one and assign score. Semi- to permanently inundated/saturated (4)
>0.7 (27.6in) (3) Regularly inundated/saturated (3)
0.4 to 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in) (1)

3e.  Modifications to natural hydrologic regime.  Score one or double check and average.

None or none apparent (12) Check all disturbances observed
Recovered (7) ditch point source (nonstormwater)
Recovering (3) tile filling/grading
Recent or no recovery (1) dike road bed/RR track

weir dredging
stormwater input other_____________________

Metric 4.  Habitat Alteration and Development.

max 20 pts. subtotal 4a.  Substrate disturbance.  Score one or double check and average.
None or none apparent (4)
Recovered (3)
Recovering (2)
Recent or no recovery (1)

4b.  Habitat development.  Select only one and assign score.
Excellent (7)
Very good (6)
Good (5)
Moderately good (4)
Fair (3)
Poor to fair (2)
Poor (1)

4c.  Habitat alteration.  Score one or double check and average. 

None or none apparent (9) Check all disturbances observed
Recovered (6) mowing shrub/sapling removal
Recovering (3) grazing herbaceous/aquatic bed removal
Recent or no recovery (1) clearcutting sedimentation

selective cutting dredging
woody debris removal farming
toxic pollutants nutrient enrichment

subtotal this page

last revised 1 February 2001 jjm

Lordstown J. Stratigakos 11/11/2014

2.0 2.0

2.0

2.0 4.0

1.0

1.0

5.0 9.0

1.0 ✔
0.0

1.0 3.0
✔

✔

1.0

4.0 13.0

2.0

1.0

1.0

13.0



8

ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

          subtotal first page

Metric 5.  Special Wetlands.

max 10 pts. subtotal Check all that apply and score as indicated.

Bog (10)

Fen (10)

Old growth forest (10)

Mature forested wetland (5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)

Lake Erie coastal/tributary wetland-restricted hydrology (5)

Lake Plain Sand Prairies (Oak Openings) (10)

Relict Wet Prairies (10)

Known occurrence state/federal threatened or endangered species (10)

Significant migratory songbird/water fowl habitat or usage (10)

Category 1 Wetland.  See Question 1 Qualitative Rating (-10)

Metric 6.  Plant communities, interspersion, microtopography.

max 20 pts. subtotal 6a.  Wetland Vegetation Communities. Vegetation Community Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area

Aquatic bed 1 Present and either comprises small part of wetland's

Emergent     vegetation and is of moderate quality, or comprises a 

Shrub     significant part but is of low quality

Forest 2 Present and either comprises significant part of wetland's 

Mudflats     vegetation and is of moderate quality or comprises a small 

Open water     part and is of high quality

Other__________________ 3 Present and comprises significant part, or more, of wetland's

6b.  horizontal (plan view) Interspersion.      vegetation and is of high quality

Select only one.

High (5) Narrative Description of Vegetation Quality

Moderately high(4) low Low spp diversity and/or predominance of nonnative or

Moderate (3)     disturbance tolerant native species

Moderately low (2) mod Native spp are dominant component of the vegetation,

Low (1)     although nonnative and/or disturbance tolerant native spp

None (0)     can also be present, and species diversity moderate to 

6c.  Coverage of invasive plants.  Refer     moderately high, but generally w/o presence of rare
to Table 1 ORAM long form for list.  Add     threatened or endangered spp

or deduct points for coverage high A predominance of native species, with nonnative spp

Extensive >75% cover (-5)     and/or disturbance tolerant native spp absent or virtually

Moderate 25-75% cover (-3)     absent, and high spp diversity and often, but not always,

Sparse 5-25% cover (-1)     the presence of rare, threatened, or endangered spp

Nearly absent <5% cover (0)

Absent (1) Mudflat and Open Water Class Quality

6d.  Microtopography.  0 Absent  <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low 0.1 to <1ha (0.247 to 2.47 acres)

Vegetated hummucks/tussucks 2 Moderate  1 to <4ha (2.47 to 9.88 acres)

Coarse woody debris >15cm (6in) 3 High 4ha (9.88 acres) or more

Standing dead >25cm (10in) dbh

Amphibian breeding pools Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
    of marginal quality

2 Present in moderate amounts, but not of highest
    quality or in small amounts of highest quality

3 Present in moderate or greater amounts

    and of highest quality

End of Quantitative Rating.  Complete Categorization Worksheets.

Lordstown J. Stratigakos 11/11/2014

13.0

0.0 13.0

0.0

3.0 16.0

0

2

4 0

0

0

2

0

2

-3 -3

0

0 0

0

0

16.0
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ORAM Summary Worksheet 

circle 
answer or 

insert 
score

Result

Narrative Rating Question 1  Critical Habitat YES     NO If yes, Category 3.

Question 2.  Threatened or Endangered 
Species

YES     NO If yes, Category 3.

Question 3.  High Quality Natural Wetland YES     NO If yes, Category 3.

Question 4.  Significant bird habitat YES     NO If yes, Category 3.

Question 5.  Category 1 Wetlands YES     NO If yes, Category 1.

Question 6.  Bogs YES     NO If yes, Category 3.

Question 7.  Fens YES  NO If yes, Category 3.

Question 8a.  Old Growth Forest YES     NO If yes, Category 3.

Question 8b.   Mature Forested Wetland YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9b.  Lake Erie Wetlands -
Restricted

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9d.  Lake Erie Wetlands –
Unrestricted with native plants

YES     NO If yes, Category 3

Question 9e.  Lake Erie Wetlands -
Unrestricted with invasive plants

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 10.  Oak Openings YES     NO If yes, Category 3

Question 11.  Relict Wet Prairies YES     NO If yes, evaluate for 
Category 3; may also be
1 or 2.

Quantitative 
Rating

Metric 1.  Size

Metric 2.  Buffers and surrounding land use

Metric 3.  Hydrology

Metric 4.  Habitat

Metric 5.  Special Wetland Communities

Metric 6.  Plant communities, interspersion, 
microtopography
TOTAL SCORE Category based on score 

breakpoints

Complete Wetland Categorization Worksheet.

2.00

2.00

5.00

4.00

0.00

3.00

16.00 1
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Wetland Categorization Worksheet 

Choices Circle one Evaluation of Categorization Result of ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating  Nos. 2, 3, 
4, 6, 7, 8a, 9d, 10

YES

Wetland is 
categorized as a 
Category 3 wetland

NO Is quantitative rating score less than the Category 2 scoring 
threshold (excluding gray zone)?  If yes, reevaluate the 
category of the wetland using the narrative criteria in OAC 
Rule 3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has been over-
categorized by the ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating Nos. 1, 8b, 
9b, 9e, 11

YES

Wetland should be 
evaluated for 
possible Category 
3 status  

NO Evaluate the wetland using the 1) narrative criteria in OAC 
Rule 3745-1-54(C) and 2) the quantitative rating score.  If 
the wetland is determined to be a Category 3 wetland using
either of these, it should be categorized as a Category 3 
wetland.  Detailed biological and/or functional assessments 
may also be used to determine the wetland's category.

Did you answer "Yes" to 

Narrative Rating No. 5

YES

Wetland  is 
categorized as a 
Category 1 wetland

NO Is quantitative rating score greater than the Category 2 
scoring threshold (including any gray zone)?  If yes, 
reevaluate the category of the wetland using the narrative 
criteria in OAC Rule 3745-1-54(C) and biological and/or 
functional assessments to determine if the wetland has 
been under-categorized by the ORAM

Does the quantitative score 
fall within the scoring range 
of a Category 1, 2, or 3 
wetland?

YES

Wetland is 
assigned to the 
appropriate 
category based on 
the scoring range

NO If the score of the wetland is located within the scoring 
range for a particular category, the wetland should be 
assigned to that category.  In all instances however, the 
narrative criteria described in OAC Rule 3745-1-54(C) can 
be used to clarify or change a categorization based on a 
quantitative score.

Does the quantitative score 
fall with the "gray zone" for 
Category 1 or 2 or Category 
2 or 3 wetlands?

YES

Wetland is 
assigned to the 
higher of the two 
categories or 
assigned to a 
category based on
detailed 
assessments and 
the narrative 
criteria

NO Rater has the option of assigning the wetland to the higher 
of the two categories or to assign a category based on the 
results of a nonrapid wetland assessment method, e.g. 
functional assessment, biological assessment, etc, and a 
consideration of the narrative criteria in OAC rule 3745-1-
54(C).

Does the wetland otherwise 
exhibit moderate OR superior
hydrologic OR habitat, OR 
recreational functions AND 
the wetland was not
categorized as a Category 2 
wetland (in the case of 
moderate functions) or a 
Category 3  wetland (in the 
case of superior functions) by 
this method?

YES

Wetland was 
undercategorized 
by this method.  A 
written justification 
for recategorization 
should be provided 
on Background 
Information Form

NO

Wetland is 
assigned to 
category as 
determined 
by the 
ORAM.

A wetland may be undercategorized using this method, but 
still exhibit one or more superior functions, e.g.  a wetland's 
biotic communities may be degraded by human activities, 
but the wetland may still exhibit superior hydrologic 
functions because of its type, landscape position, size, local 
or regional significance, etc.  In this circumstance, the 
narrative criteria in OAC Rule 3745-1-54(C)(2) and (3) are 
controlling, and the under-categorization should be 
corrected.  A written justification with supporting reasons or 
information for this determination should be provided.

Final Category
Choose one Category 1 Category 2 Category 3

End of Ohio Rapid Assessment Method for Wetlands.
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Ohio Rapid Assessment Method for Wetlands
10 Page Form for Wetland Categorization
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Scoring Boundary Worksheet 
Narrative Rating 
Field Form Quantitative Rating
ORAM Summary Worksheet
Wetland Categorization Worksheet  

Ohio EPA, Division of Surface Water 
Final:  February 1, 2001

Instructions

The investigator is STRONGLY URGED to read the Manual for Using the Ohio Rapid Assessment 
Method for Wetlands for further elaboration and discussion of the questions below prior to using 
the rating forms.  

The Narrative Rating is designed to categorize a wetland or to provide alerts to the Rater based on the 
presence or possible presence of threatened or endangered species.  The presence or proximity of such 
species is often an indicator of the quality and lack of disturbance of the wetland being evaluated.  In 
addition, it is designed to categorize certain wetlands as very low quality (Category 1) or very high 
quality (Category 3) regardless of the wetland's score on the Quantitative Rating.  In addition, the 
Narrative Rating also alerts the investigator that a particular wetland may be a Category 3 wetland, 
again, regardless of the wetland's score on the Quantitative Rating.  

It is VERY IMPORTANT to properly and thoroughly answer each of the questions in the ORAM in 
order to properly categorize a wetland.  To properly answer all the questions, the boundaries of the 
wetland being assessed must be correctly identified.  Refer to Scoring Boundary worksheet and the 
User's Manual for a discussion of how to determine the "scoring boundaries."  In some instances, the 
scoring boundaries may differ from the "jurisdictional boundaries."  

Refer to the most recent ORAM Score Calibration Report for the scoring breakpoints between wetland 
categories. The most recent version of this document is posted on Ohio EPA's Division of Surface 
Water web page at:  http://www.epa.ohio.gov/dsw/wetlands/WetlandEcologySection.aspx
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Background Information

Name: 

Date: 

Affiliation:

Address: 

Phone Number: 

e-mail address: 

Name of Wetland: 

Vegetation Communit(ies):

HGM Class(es): 

Location of Wetland: include map, address, north arrow, landmarks, distances, roads, etc. 

Lat/Long or UTM Coordinate

USGS Quad Name

County

Township

Section and Subsection 

Hydrologic Unit Code

Site Visit

National Wetland Inventory Map

Ohio Wetland Inventory Map

Soil Survey

Delineation report/map

Jessica Stratigakos

11/11/2014

The Mannik & Smith Group

23225 Mercantile Road, Beachwood Ohio 44122

216-378-1490

jstratigakos@manniksmithgroup.com

 Wetland I

Emergent

Depressional

See Attached Figure 3

41.149872, -80.842373

Warren

Trumbull

Montgomery

S22 T22N R16W

050400020605

11/7/2014

None

None

Mahoning silt loam

See Fig. 3
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Name of Wetland:

Wetland Size (acres, hectares):

Sketch: Include north arrow, relationship with other surface waters, vegetation zones, etc.

Comments, Narrative Discussion, Justification of Category Changes:

Final score :                                                                           Category:

 Wetland I

0.214

See Attached Figure 3

None

25 1
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Scoring Boundary Worksheet

INSTRUCTIONS.  The initial step in completing the ORAM is to identify the “scoring boundaries” of the wetland 
being rated.  In many instances this determination will be relatively easy and the scoring boundaries will coincide 
with the “jurisdictional boundaries.”  For example, the scoring boundary of an isolated cattail marsh located in the 
middle of a farm field will likely be the same as that wetland’s jurisdictional boundaries.  In other instances, 
however, the scoring boundary will not be as easily determined.  Wetlands that are small or isolated from other 
surface waters often form large contiguous areas or heterogeneous complexes of wetland and upland. In separating 
wetlands for scoring purposes, the hydrologic regime of the wetland is the main criterion that should be used.  
Boundaries between contiguous or connected wetlands should be established where the volume, flow, or velocity of 
water moving through the wetland changes significantly.  Areas with a high degree of hydrologic interaction should 
be scored as a single wetland.  In determining a wetland’s scoring boundaries, use the guidelines in the ORAM 
Manual Section 5.0.  In certain instances, it may be difficult to establish the scoring boundary for the wetland being 
rated.  These problem situations include wetlands that form a patchwork on the landscape, wetlands divided by 
artificial boundaries like property fences, roads, or railroad embankments, wetlands that are contiguous with 
streams, lakes, or rivers, and estuarine or coastal wetlands.  These situations are discussed below, however, it is 
recommended that Rater contact Ohio EPA, Division of Surface Water, 401/Wetlands Section if there are additional 
questions or a need for further clarification of the appropriate scoring boundaries of a particular wetland.

# Steps in properly establishing scoring boundaries done? not applicable
Step 1 Identify the wetland area of interest.  This may be the site of a 

proposed impact, a reference site, conservation site, etc.

Step 2 Identify the locations where there is physical evidence that hydrology 
changes rapidly.  Such evidence includes both natural and human-
induced changes including, constrictions caused by berms or dikes, 
points where the water velocity changes rapidly at rapids or falls, 
points where significant inflows occur at the confluence of rivers, or 
other factors that may restrict hydrologic interaction between the 
wetlands or parts of a single wetland.

Step 3 Delineate the boundary of the wetland to be rated such that all areas 
of interest that are contiguous to and within the areas where the 
hydrology does not change significantly, i.e. areas that have a high 
degree of hydrologic interaction are included within the scoring 
boundary.

Step 4 Determine if artificial boundaries, such as property lines, state lines, 
roads, railroad embankments, etc., are present.  These should not be 
used to establish scoring boundaries unless they coincide with areas 
where the hydrologic regime changes.

Step 5 In all instances, the Rater may enlarge the minimum scoring 
boundaries discussed here to score together wetlands that could be 
scored separately.

Step 6 Consult ORAM Manual Section 5.0 for how to establish scoring 
boundaries for wetlands that form a patchwork on the landscape, 
divided by artificial boundaries, contiguous to streams, lakes or rivers, 
or for dual classifications.

End of Scoring Boundary Determination.  Begin Narrative Rating on next page.

✔

✔

✔

✔

✔

✔
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Narrative Rating

INSTRUCTIONS.   Answer each of the following questions.  Questions 1, 2, 3 and 4 should be answered based on 
information obtained from the site visit or the literature and by submitting a Data Services Request to the Ohio 
Department of Natural Resources, Division of Natural Areas and Preserves, Natural Heritage Data Services, 1889 
Fountain Square Court, Building F-1, Columbus, Ohio 43224, 614-265-6453 (phone), 614-265-3096 (fax),
http://www.dnr.state.oh.us/dnap . The remaining questions are designed to be answered primarily by the results of 
the site visit.  Refer to the User’s Manual for descriptions of these wetland types. Note:  "Critical habitat" is  legally 
defined in the Endangered Species Act and is the geographic area containing physical or biological features essential 
to the conservation of a listed species or as an area that may require special management considerations or 
protection.   The Rater should contact the Region 3 Headquarters or the Columbus Ecological Services Office for 
updates as to whether critical habitat has been designated for other federally listed threatened or endangered species.  
“Documented” means the wetland is listed in the appropriate State of Ohio database.

# Question Circle one

1 Critical Habitat.  Is the wetland in a township, section, or subsection of 
a United States Geological Survey 7.5 minute Quadrangle that has 
been designated by the U.S. Fish and Wildlife Service as "critical 
habitat" for any threatened or endangered plant or animal species?  
Note: as of January 1, 2001, of the federally listed endangered or 
threatened species which can be found in Ohio, the Indiana Bat has 
had critical habitat designated (50 CFR 17.95(a)) and the piping plover 
has had critical habitat proposed (65 FR 41812 July 6, 2000).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 2

NO

Go to Question 2

2 Threatened or Endangered Species.  Is the wetland known to contain 
an individual of, or documented occurrences of federal or state-listed 
threatened or endangered plant or animal species?

YES

Wetland  is a Category 
3 wetland.  

Go to Question 3

NO

Go to Question 3

3 Documented High Quality Wetland.  Is the wetland on record in 
Natural Heritage Database as a high quality wetland?  

YES

Wetland  is a Category 
3 wetland

Go to Question 4

NO

Go to Question 4

4 Significant Breeding or Concentration Area.  Does the wetland 
contain documented regionally significant breeding or nonbreeding 
waterfowl, neotropical songbird, or shorebird concentration areas? 

YES

Wetland is a Category 
3 wetland

Go to Question 5

NO

Go to Question 5

5 Category 1 Wetlands.  Is the wetland less than 0.5 hectares (1 acre) 
in size and hydrologically isolated and either 1) comprised of 
vegetation that is dominated (greater than eighty per cent areal cover) 
by Phalaris arundinacea, Lythrum salicaria, or Phragmites australis, or 
2) an acidic pond created or excavated on mined lands that has little or 
no vegetation?

YES

Wetland is a Category 
1 wetland 

Go to Question 6

NO

Go to Question 6

6 Bogs.   Is the wetland a peat-accumulating wetland that 1) has no 
significant inflows or outflows, 2) supports acidophilic mosses, 
particularly Sphagnum spp., 3) the acidophilic mosses have  >30% 
cover,  4)  at least one species from Table 1 is present, and 5) the 
cover of invasive species (see Table 1) is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 7

NO

Go to Question 7

7 Fens. Is the wetland a carbon accumulating (peat, muck) wetland that 
is saturated during most of the year, primarily by a discharge of free 
flowing, mineral rich, ground water with a circumneutral ph (5.5-9.0) 
and with one or more plant species listed in Table 1 and the cover of 
invasive species listed in Table 1 is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 8a

NO

Go to Question 8a

8a "Old Growth Forest."  Is the wetland a forested wetland and is the 
forest characterized by, but not limited to, the following characteristics: 
overstory canopy trees of great age (exceeding at least 50% of a 
projected maximum attainable age for a species); little or no evidence 
of human-caused understory disturbance during the past 80 to 100 
years; an all-aged structure and multilayered canopies; aggregations of 
canopy trees interspersed with canopy gaps; and significant numbers 
of standing dead snags and downed logs?

YES

Wetland is a Category 
3 wetland.  

Go to Question 8b

NO

Go to Question 8b
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8b Mature forested wetlands.  Is the wetland a forested wetland with 
50% or more of the cover of upper forest canopy consisting  of 
deciduous trees with large diameters at breast height (dbh), generally 
diameters greater than 45cm (17.7in) dbh?

YES

Wetland should be 
evaluated for possible 
Category 3 status.  

Go to Question 9a

NO

Go to Question 9a

9a Lake Erie coastal and tributary wetlands.  Is the wetland located at 
an elevation less than 575 feet on the USGS map, adjacent to this 
elevation, or along a tributary to Lake Erie that is accessible to fish?

YES

Go to Question 9b

NO

Go to Question 10
9b Does the wetland's hydrology result from measures designed to 

prevent erosion and the loss of aquatic plants, i.e. the wetland is 
partially hydrologically restricted from Lake Erie due to lakeward or 
landward dikes or other hydrological controls? 

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 9c

9c Are Lake Erie water levels the wetland's primary hydrological influence, 
i.e. the wetland is hydrologically unrestricted (no lakeward or upland 
border alterations), or the wetland can be characterized as an 
"estuarine" wetland with lake and river influenced hydrology. These 
include sandbar deposition wetlands, estuarine wetlands, river mouth 
wetlands, or those dominated by submersed aquatic vegetation.

YES

Go to Question 9d  

NO

Go to Question 10

9d Does the wetland have a predominance of native species within its 
vegetation communities, although non-native or disturbance tolerant 
native species can also be present?

YES

Wetland is a Category 
3 wetland

Go to Question 10

NO

Go to Question 9e

9e Does the wetland have a predominance of non-native or disturbance 
tolerant native plant species within its vegetation communities?

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 10

10 Lake Plain Sand Prairies (Oak Openings) Is the wetland located in 
Lucas, Fulton, Henry, or Wood Counties and can the wetland be 
characterized by the following description:  the wetland has a sandy 
substrate with interspersed organic matter, a water table often within 
several inches of the surface, and often with a dominance of the 
gramineous vegetation listed in Table 1 (woody species may also be 
present).  The Ohio Department of Natural Resources Division of 
Natural Areas and Preserves can provide assistance in confirming this 
type of wetland and its quality.

YES

Wetland is a Category 
3 wetland.

Go to Question 11

NO

Go to Question 11

11 Relict Wet Prairies.  Is the wetland a relict wet prairie community 
dominated by some or all of the species in Table 1.  Extensive prairies 
were formerly located in the Darby Plains (Madison and Union 
Counties), Sandusky Plains (Wyandot, Crawford, and Marion 
Counties), northwest Ohio (e.g. Erie, Huron, Lucas, Wood Counties),
and portions of western Ohio Counties (e.g. Darke, Mercer, Miami, 
Montgomery, Van Wert etc.).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Complete Quantitative
Rating

NO

Complete 
Quantitative
Rating
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Table 1.  Characteristic plant species.

invasive/exotic spp fen species bog species 0ak Opening species wet prairie species

Lythrum salicaria
Myriophyllum spicatum 
Najas minor 
Phalaris arundinacea
Phragmites australis 
Potamogeton crispus
Ranunculus ficaria 
Rhamnus frangula
Typha angustifolia 
Typha xglauca

Zygadenus elegans var. glaucus 
Cacalia plantaginea 
Carex flava
Carex sterilis 
Carex stricta
Deschampsia caespitosa
Eleocharis rostellata
Eriophorum viridicarinatum 
Gentianopsis spp.
Lobelia kalmii
Parnassia glauca
Potentilla fruticosa
Rhamnus alnifolia 
Rhynchospora capillacea
Salix candida
Salix myricoides
Salix serissima
Solidago ohioensis 
Tofieldia glutinosa 
Triglochin maritimum 
Triglochin palustre

Calla palustris 
Carex atlantica var. capillacea
Carex echinata
Carex oligosperma
Carex trisperma
Chamaedaphne calyculata 
Decodon verticillatus 
Eriophorum virginicum 
Larix laricina 
Nemopanthus mucronatus 
Schechzeria palustris
Sphagnum spp. 
Vaccinium macrocarpon
Vaccinium corymbosum
Vaccinium oxycoccos
Woodwardia virginica 
Xyris difformis 

Carex cryptolepis
Carex lasiocarpa
Carex stricta
Cladium mariscoides
Calamagrostis stricta
Calamagrostis canadensis
Quercus palustris

Calamagrostis canadensis
Calamogrostis stricta

Carex atherodes
Carex buxbaumii

Carex pellita
Carex sartwellii

Gentiana andrewsii
Helianthus grosseserratus

Liatris spicata
Lysimachia quadriflora

Lythrum alatum
Pycnanthemum virginianum

Silphium terebinthinaceum
Sorghastrum nutans

Spartina pectinata
Solidago riddellii

End of Narrative Rating.  Begin Quantitative Rating on next page.
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

Metric 1.  Wetland Area (size).

max 6 pts. subtotal Select one size class and assign score.
>50 acres (>20.2ha) (6 pts)
25 to <50 acres (10.1 to <20.2ha) (5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts)
3 to <10 acres (1.2 to <4ha) (3 pts)
0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

Metric 2.  Upland buffers and surrounding land use.

max 14 pts. subtotal 2a.  Calculate average buffer width.  Select only one and assign score.  Do not double check.
WIDE.  Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM.  Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW.  Buffers average 10m  to <25m (32ft to <82ft) around wetland perimeter (1)
VERY NARROW.  Buffers average <10m (<32ft) around wetland perimeter (0)

2b.  Intensity of surrounding land use.   Select one or double check and average.
VERY LOW.  2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)
LOW.  Old field (>10 years), shrub land, young second growth forest. (5)
MODERATELY HIGH.  Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH.  Urban, industrial, open pasture, row cropping, mining, construction. (1)

Metric 3.  Hydrology.

max 30 pts. subtotal 3a.  Sources of Water.  Score all that apply. 3b.  Connectivity.  Score all that apply.
High pH groundwater (5) 100 year floodplain (1)
Other groundwater (3) Between stream/lake and other human use (1)
Precipitation (1) Part of wetland/upland (e.g. forest), complex (1)
Seasonal/Intermittent surface water (3) Part of riparian or upland corridor (1)
Perennial surface water (lake or stream) (5) 3d.  Duration inundation/saturation.  Score one or dbl check.

3c.  Maximum water depth.  Select only one and assign score. Semi- to permanently inundated/saturated (4)
>0.7 (27.6in) (3) Regularly inundated/saturated (3)
0.4 to 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in) (1)

3e.  Modifications to natural hydrologic regime.  Score one or double check and average.

None or none apparent (12) Check all disturbances observed
Recovered (7) ditch point source (nonstormwater)
Recovering (3) tile filling/grading
Recent or no recovery (1) dike road bed/RR track

weir dredging
stormwater input other_____________________

Metric 4.  Habitat Alteration and Development.

max 20 pts. subtotal 4a.  Substrate disturbance.  Score one or double check and average.
None or none apparent (4)
Recovered (3)
Recovering (2)
Recent or no recovery (1)

4b.  Habitat development.  Select only one and assign score.
Excellent (7)
Very good (6)
Good (5)
Moderately good (4)
Fair (3)
Poor to fair (2)
Poor (1)

4c.  Habitat alteration.  Score one or double check and average. 

None or none apparent (9) Check all disturbances observed
Recovered (6) mowing shrub/sapling removal
Recovering (3) grazing herbaceous/aquatic bed removal
Recent or no recovery (1) clearcutting sedimentation

selective cutting dredging
woody debris removal farming
toxic pollutants nutrient enrichment

subtotal this page

last revised 1 February 2001 jjm

Lordstown J. Stratigakos 11/11/2014

2.0 2.0

2.0

5.0 7.0

4.0

1.0

6.0 13.0

1.0 ✔
1.0

✔

1.0 3.0
✔

✔

3.0 ✔

9.0 22.0

2.0

4.0

3.0

22.0
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

          subtotal first page

Metric 5.  Special Wetlands.

max 10 pts. subtotal Check all that apply and score as indicated.

Bog (10)

Fen (10)

Old growth forest (10)

Mature forested wetland (5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)

Lake Erie coastal/tributary wetland-restricted hydrology (5)

Lake Plain Sand Prairies (Oak Openings) (10)

Relict Wet Prairies (10)

Known occurrence state/federal threatened or endangered species (10)

Significant migratory songbird/water fowl habitat or usage (10)

Category 1 Wetland.  See Question 1 Qualitative Rating (-10)

Metric 6.  Plant communities, interspersion, microtopography.

max 20 pts. subtotal 6a.  Wetland Vegetation Communities. Vegetation Community Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area

Aquatic bed 1 Present and either comprises small part of wetland's

Emergent     vegetation and is of moderate quality, or comprises a 

Shrub     significant part but is of low quality

Forest 2 Present and either comprises significant part of wetland's 

Mudflats     vegetation and is of moderate quality or comprises a small 

Open water     part and is of high quality

Other__________________ 3 Present and comprises significant part, or more, of wetland's

6b.  horizontal (plan view) Interspersion.      vegetation and is of high quality

Select only one.

High (5) Narrative Description of Vegetation Quality

Moderately high(4) low Low spp diversity and/or predominance of nonnative or

Moderate (3)     disturbance tolerant native species

Moderately low (2) mod Native spp are dominant component of the vegetation,

Low (1)     although nonnative and/or disturbance tolerant native spp

None (0)     can also be present, and species diversity moderate to 

6c.  Coverage of invasive plants.  Refer     moderately high, but generally w/o presence of rare
to Table 1 ORAM long form for list.  Add     threatened or endangered spp

or deduct points for coverage high A predominance of native species, with nonnative spp

Extensive >75% cover (-5)     and/or disturbance tolerant native spp absent or virtually

Moderate 25-75% cover (-3)     absent, and high spp diversity and often, but not always,

Sparse 5-25% cover (-1)     the presence of rare, threatened, or endangered spp

Nearly absent <5% cover (0)

Absent (1) Mudflat and Open Water Class Quality

6d.  Microtopography.  0 Absent  <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low 0.1 to <1ha (0.247 to 2.47 acres)

Vegetated hummucks/tussucks 2 Moderate  1 to <4ha (2.47 to 9.88 acres)

Coarse woody debris >15cm (6in) 3 High 4ha (9.88 acres) or more

Standing dead >25cm (10in) dbh

Amphibian breeding pools Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
    of marginal quality

2 Present in moderate amounts, but not of highest
    quality or in small amounts of highest quality

3 Present in moderate or greater amounts

    and of highest quality

End of Quantitative Rating.  Complete Categorization Worksheets.

Lordstown J. Stratigakos 11/11/2014

22.0

0.0 22.0

0.0

3.0 25.0

0

2

4 0

0

0

2

0

2

-3 -3

0

0 0

0

0

25.0



9

ORAM Summary Worksheet 

circle 
answer or 

insert 
score

Result

Narrative Rating Question 1  Critical Habitat YES     NO If yes, Category 3.

Question 2.  Threatened or Endangered 
Species

YES     NO If yes, Category 3.

Question 3.  High Quality Natural Wetland YES     NO If yes, Category 3.

Question 4.  Significant bird habitat YES     NO If yes, Category 3.

Question 5.  Category 1 Wetlands YES     NO If yes, Category 1.

Question 6.  Bogs YES     NO If yes, Category 3.

Question 7.  Fens YES  NO If yes, Category 3.

Question 8a.  Old Growth Forest YES     NO If yes, Category 3.

Question 8b.   Mature Forested Wetland YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9b.  Lake Erie Wetlands -
Restricted

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9d.  Lake Erie Wetlands –
Unrestricted with native plants

YES     NO If yes, Category 3

Question 9e.  Lake Erie Wetlands -
Unrestricted with invasive plants

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 10.  Oak Openings YES     NO If yes, Category 3

Question 11.  Relict Wet Prairies YES     NO If yes, evaluate for 
Category 3; may also be
1 or 2.

Quantitative 
Rating

Metric 1.  Size

Metric 2.  Buffers and surrounding land use

Metric 3.  Hydrology

Metric 4.  Habitat

Metric 5.  Special Wetland Communities

Metric 6.  Plant communities, interspersion, 
microtopography
TOTAL SCORE Category based on score 

breakpoints

Complete Wetland Categorization Worksheet.

2.00

5.00

6.00

9.00

0.00

3.00

25.00 1



10

Wetland Categorization Worksheet 

Choices Circle one Evaluation of Categorization Result of ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating  Nos. 2, 3, 
4, 6, 7, 8a, 9d, 10

YES

Wetland is 
categorized as a 
Category 3 wetland

NO Is quantitative rating score less than the Category 2 scoring 
threshold (excluding gray zone)?  If yes, reevaluate the 
category of the wetland using the narrative criteria in OAC 
Rule 3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has been over-
categorized by the ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating Nos. 1, 8b, 
9b, 9e, 11

YES

Wetland should be 
evaluated for 
possible Category 
3 status  

NO Evaluate the wetland using the 1) narrative criteria in OAC 
Rule 3745-1-54(C) and 2) the quantitative rating score.  If 
the wetland is determined to be a Category 3 wetland using
either of these, it should be categorized as a Category 3 
wetland.  Detailed biological and/or functional assessments 
may also be used to determine the wetland's category.

Did you answer "Yes" to 

Narrative Rating No. 5

YES

Wetland  is 
categorized as a 
Category 1 wetland

NO Is quantitative rating score greater than the Category 2 
scoring threshold (including any gray zone)?  If yes, 
reevaluate the category of the wetland using the narrative 
criteria in OAC Rule 3745-1-54(C) and biological and/or 
functional assessments to determine if the wetland has 
been under-categorized by the ORAM

Does the quantitative score 
fall within the scoring range 
of a Category 1, 2, or 3 
wetland?

YES

Wetland is 
assigned to the 
appropriate 
category based on 
the scoring range

NO If the score of the wetland is located within the scoring 
range for a particular category, the wetland should be 
assigned to that category.  In all instances however, the 
narrative criteria described in OAC Rule 3745-1-54(C) can 
be used to clarify or change a categorization based on a 
quantitative score.

Does the quantitative score 
fall with the "gray zone" for 
Category 1 or 2 or Category 
2 or 3 wetlands?

YES

Wetland is 
assigned to the 
higher of the two 
categories or 
assigned to a 
category based on
detailed 
assessments and 
the narrative 
criteria

NO Rater has the option of assigning the wetland to the higher 
of the two categories or to assign a category based on the 
results of a nonrapid wetland assessment method, e.g. 
functional assessment, biological assessment, etc, and a 
consideration of the narrative criteria in OAC rule 3745-1-
54(C).

Does the wetland otherwise 
exhibit moderate OR superior
hydrologic OR habitat, OR 
recreational functions AND 
the wetland was not
categorized as a Category 2 
wetland (in the case of 
moderate functions) or a 
Category 3  wetland (in the 
case of superior functions) by 
this method?

YES

Wetland was 
undercategorized 
by this method.  A 
written justification 
for recategorization 
should be provided 
on Background 
Information Form

NO

Wetland is 
assigned to 
category as 
determined 
by the 
ORAM.

A wetland may be undercategorized using this method, but 
still exhibit one or more superior functions, e.g.  a wetland's 
biotic communities may be degraded by human activities, 
but the wetland may still exhibit superior hydrologic 
functions because of its type, landscape position, size, local 
or regional significance, etc.  In this circumstance, the 
narrative criteria in OAC Rule 3745-1-54(C)(2) and (3) are 
controlling, and the under-categorization should be 
corrected.  A written justification with supporting reasons or 
information for this determination should be provided.

Final Category
Choose one Category 1 Category 2 Category 3

End of Ohio Rapid Assessment Method for Wetlands.

25
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Ohio Rapid Assessment Method for Wetlands
10 Page Form for Wetland Categorization
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Field Form Quantitative Rating
ORAM Summary Worksheet
Wetland Categorization Worksheet  

Ohio EPA, Division of Surface Water 
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Instructions

The investigator is STRONGLY URGED to read the Manual for Using the Ohio Rapid Assessment 
Method for Wetlands for further elaboration and discussion of the questions below prior to using 
the rating forms.  

The Narrative Rating is designed to categorize a wetland or to provide alerts to the Rater based on the 
presence or possible presence of threatened or endangered species.  The presence or proximity of such 
species is often an indicator of the quality and lack of disturbance of the wetland being evaluated.  In 
addition, it is designed to categorize certain wetlands as very low quality (Category 1) or very high 
quality (Category 3) regardless of the wetland's score on the Quantitative Rating.  In addition, the 
Narrative Rating also alerts the investigator that a particular wetland may be a Category 3 wetland, 
again, regardless of the wetland's score on the Quantitative Rating.  

It is VERY IMPORTANT to properly and thoroughly answer each of the questions in the ORAM in 
order to properly categorize a wetland.  To properly answer all the questions, the boundaries of the 
wetland being assessed must be correctly identified.  Refer to Scoring Boundary worksheet and the 
User's Manual for a discussion of how to determine the "scoring boundaries."  In some instances, the 
scoring boundaries may differ from the "jurisdictional boundaries."  

Refer to the most recent ORAM Score Calibration Report for the scoring breakpoints between wetland 
categories. The most recent version of this document is posted on Ohio EPA's Division of Surface 
Water web page at:  http://www.epa.ohio.gov/dsw/wetlands/WetlandEcologySection.aspx
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Background Information

Name: 

Date: 

Affiliation:

Address: 

Phone Number: 

e-mail address: 

Name of Wetland: 

Vegetation Communit(ies):

HGM Class(es): 

Location of Wetland: include map, address, north arrow, landmarks, distances, roads, etc. 

Lat/Long or UTM Coordinate

USGS Quad Name

County

Township

Section and Subsection 

Hydrologic Unit Code

Site Visit

National Wetland Inventory Map

Ohio Wetland Inventory Map

Soil Survey

Delineation report/map

Jessica Stratigakos

11/12/2014

The Mannik & Smith Group

23225 Mercantile Road, Beachwood Ohio 44122

216-378-1490

jstratigakos@manniksmithgroup.com

Wetland J

Forested

Depressional

See Attached Map

41.147423, -80.855587

Warren

Trumbull

Montgomery

S22 T22N R16W

050400020605

11/12/2014

None

None

Wadsworth silt loam

See Fig. 3
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Name of Wetland:

Wetland Size (acres, hectares):

Sketch: Include north arrow, relationship with other surface waters, vegetation zones, etc.

Comments, Narrative Discussion, Justification of Category Changes:

Final score :                                                                           Category:

Wetland J

0.432

See Attached Figure 3.

None

14 1
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Scoring Boundary Worksheet

INSTRUCTIONS.  The initial step in completing the ORAM is to identify the “scoring boundaries” of the wetland 
being rated.  In many instances this determination will be relatively easy and the scoring boundaries will coincide 
with the “jurisdictional boundaries.”  For example, the scoring boundary of an isolated cattail marsh located in the 
middle of a farm field will likely be the same as that wetland’s jurisdictional boundaries.  In other instances, 
however, the scoring boundary will not be as easily determined.  Wetlands that are small or isolated from other 
surface waters often form large contiguous areas or heterogeneous complexes of wetland and upland. In separating 
wetlands for scoring purposes, the hydrologic regime of the wetland is the main criterion that should be used.  
Boundaries between contiguous or connected wetlands should be established where the volume, flow, or velocity of 
water moving through the wetland changes significantly.  Areas with a high degree of hydrologic interaction should 
be scored as a single wetland.  In determining a wetland’s scoring boundaries, use the guidelines in the ORAM 
Manual Section 5.0.  In certain instances, it may be difficult to establish the scoring boundary for the wetland being 
rated.  These problem situations include wetlands that form a patchwork on the landscape, wetlands divided by 
artificial boundaries like property fences, roads, or railroad embankments, wetlands that are contiguous with 
streams, lakes, or rivers, and estuarine or coastal wetlands.  These situations are discussed below, however, it is 
recommended that Rater contact Ohio EPA, Division of Surface Water, 401/Wetlands Section if there are additional 
questions or a need for further clarification of the appropriate scoring boundaries of a particular wetland.

# Steps in properly establishing scoring boundaries done? not applicable
Step 1 Identify the wetland area of interest.  This may be the site of a 

proposed impact, a reference site, conservation site, etc.

Step 2 Identify the locations where there is physical evidence that hydrology 
changes rapidly.  Such evidence includes both natural and human-
induced changes including, constrictions caused by berms or dikes, 
points where the water velocity changes rapidly at rapids or falls, 
points where significant inflows occur at the confluence of rivers, or 
other factors that may restrict hydrologic interaction between the 
wetlands or parts of a single wetland.

Step 3 Delineate the boundary of the wetland to be rated such that all areas 
of interest that are contiguous to and within the areas where the 
hydrology does not change significantly, i.e. areas that have a high 
degree of hydrologic interaction are included within the scoring 
boundary.

Step 4 Determine if artificial boundaries, such as property lines, state lines, 
roads, railroad embankments, etc., are present.  These should not be 
used to establish scoring boundaries unless they coincide with areas 
where the hydrologic regime changes.

Step 5 In all instances, the Rater may enlarge the minimum scoring 
boundaries discussed here to score together wetlands that could be 
scored separately.

Step 6 Consult ORAM Manual Section 5.0 for how to establish scoring 
boundaries for wetlands that form a patchwork on the landscape, 
divided by artificial boundaries, contiguous to streams, lakes or rivers, 
or for dual classifications.

End of Scoring Boundary Determination.  Begin Narrative Rating on next page.

✔

✔

✔

✔

✔

✔
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Narrative Rating

INSTRUCTIONS.   Answer each of the following questions.  Questions 1, 2, 3 and 4 should be answered based on 
information obtained from the site visit or the literature and by submitting a Data Services Request to the Ohio 
Department of Natural Resources, Division of Natural Areas and Preserves, Natural Heritage Data Services, 1889 
Fountain Square Court, Building F-1, Columbus, Ohio 43224, 614-265-6453 (phone), 614-265-3096 (fax),
http://www.dnr.state.oh.us/dnap . The remaining questions are designed to be answered primarily by the results of 
the site visit.  Refer to the User’s Manual for descriptions of these wetland types. Note:  "Critical habitat" is  legally 
defined in the Endangered Species Act and is the geographic area containing physical or biological features essential 
to the conservation of a listed species or as an area that may require special management considerations or 
protection.   The Rater should contact the Region 3 Headquarters or the Columbus Ecological Services Office for 
updates as to whether critical habitat has been designated for other federally listed threatened or endangered species.  
“Documented” means the wetland is listed in the appropriate State of Ohio database.

# Question Circle one

1 Critical Habitat.  Is the wetland in a township, section, or subsection of 
a United States Geological Survey 7.5 minute Quadrangle that has 
been designated by the U.S. Fish and Wildlife Service as "critical 
habitat" for any threatened or endangered plant or animal species?  
Note: as of January 1, 2001, of the federally listed endangered or 
threatened species which can be found in Ohio, the Indiana Bat has 
had critical habitat designated (50 CFR 17.95(a)) and the piping plover 
has had critical habitat proposed (65 FR 41812 July 6, 2000).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 2

NO

Go to Question 2

2 Threatened or Endangered Species.  Is the wetland known to contain 
an individual of, or documented occurrences of federal or state-listed 
threatened or endangered plant or animal species?

YES

Wetland  is a Category 
3 wetland.  

Go to Question 3

NO

Go to Question 3

3 Documented High Quality Wetland.  Is the wetland on record in 
Natural Heritage Database as a high quality wetland?  

YES

Wetland  is a Category 
3 wetland

Go to Question 4

NO

Go to Question 4

4 Significant Breeding or Concentration Area.  Does the wetland 
contain documented regionally significant breeding or nonbreeding 
waterfowl, neotropical songbird, or shorebird concentration areas? 

YES

Wetland is a Category 
3 wetland

Go to Question 5

NO

Go to Question 5

5 Category 1 Wetlands.  Is the wetland less than 0.5 hectares (1 acre) 
in size and hydrologically isolated and either 1) comprised of 
vegetation that is dominated (greater than eighty per cent areal cover) 
by Phalaris arundinacea, Lythrum salicaria, or Phragmites australis, or 
2) an acidic pond created or excavated on mined lands that has little or 
no vegetation?

YES

Wetland is a Category 
1 wetland 

Go to Question 6

NO

Go to Question 6

6 Bogs.   Is the wetland a peat-accumulating wetland that 1) has no 
significant inflows or outflows, 2) supports acidophilic mosses, 
particularly Sphagnum spp., 3) the acidophilic mosses have  >30% 
cover,  4)  at least one species from Table 1 is present, and 5) the 
cover of invasive species (see Table 1) is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 7

NO

Go to Question 7

7 Fens. Is the wetland a carbon accumulating (peat, muck) wetland that 
is saturated during most of the year, primarily by a discharge of free 
flowing, mineral rich, ground water with a circumneutral ph (5.5-9.0) 
and with one or more plant species listed in Table 1 and the cover of 
invasive species listed in Table 1 is <25%?

YES

Wetland is a Category 
3 wetland

Go to Question 8a

NO

Go to Question 8a

8a "Old Growth Forest."  Is the wetland a forested wetland and is the 
forest characterized by, but not limited to, the following characteristics: 
overstory canopy trees of great age (exceeding at least 50% of a 
projected maximum attainable age for a species); little or no evidence 
of human-caused understory disturbance during the past 80 to 100 
years; an all-aged structure and multilayered canopies; aggregations of 
canopy trees interspersed with canopy gaps; and significant numbers 
of standing dead snags and downed logs?

YES

Wetland is a Category 
3 wetland.  

Go to Question 8b

NO

Go to Question 8b
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8b Mature forested wetlands.  Is the wetland a forested wetland with 
50% or more of the cover of upper forest canopy consisting  of 
deciduous trees with large diameters at breast height (dbh), generally 
diameters greater than 45cm (17.7in) dbh?

YES

Wetland should be 
evaluated for possible 
Category 3 status.  

Go to Question 9a

NO

Go to Question 9a

9a Lake Erie coastal and tributary wetlands.  Is the wetland located at 
an elevation less than 575 feet on the USGS map, adjacent to this 
elevation, or along a tributary to Lake Erie that is accessible to fish?

YES

Go to Question 9b

NO

Go to Question 10
9b Does the wetland's hydrology result from measures designed to 

prevent erosion and the loss of aquatic plants, i.e. the wetland is 
partially hydrologically restricted from Lake Erie due to lakeward or 
landward dikes or other hydrological controls? 

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 9c

9c Are Lake Erie water levels the wetland's primary hydrological influence, 
i.e. the wetland is hydrologically unrestricted (no lakeward or upland 
border alterations), or the wetland can be characterized as an 
"estuarine" wetland with lake and river influenced hydrology. These 
include sandbar deposition wetlands, estuarine wetlands, river mouth 
wetlands, or those dominated by submersed aquatic vegetation.

YES

Go to Question 9d  

NO

Go to Question 10

9d Does the wetland have a predominance of native species within its 
vegetation communities, although non-native or disturbance tolerant 
native species can also be present?

YES

Wetland is a Category 
3 wetland

Go to Question 10

NO

Go to Question 9e

9e Does the wetland have a predominance of non-native or disturbance 
tolerant native plant species within its vegetation communities?

YES

Wetland should be 
evaluated for possible 
Category 3 status

Go to Question 10

NO

Go to Question 10

10 Lake Plain Sand Prairies (Oak Openings) Is the wetland located in 
Lucas, Fulton, Henry, or Wood Counties and can the wetland be 
characterized by the following description:  the wetland has a sandy 
substrate with interspersed organic matter, a water table often within 
several inches of the surface, and often with a dominance of the 
gramineous vegetation listed in Table 1 (woody species may also be 
present).  The Ohio Department of Natural Resources Division of 
Natural Areas and Preserves can provide assistance in confirming this 
type of wetland and its quality.

YES

Wetland is a Category 
3 wetland.

Go to Question 11

NO

Go to Question 11

11 Relict Wet Prairies.  Is the wetland a relict wet prairie community 
dominated by some or all of the species in Table 1.  Extensive prairies 
were formerly located in the Darby Plains (Madison and Union 
Counties), Sandusky Plains (Wyandot, Crawford, and Marion 
Counties), northwest Ohio (e.g. Erie, Huron, Lucas, Wood Counties),
and portions of western Ohio Counties (e.g. Darke, Mercer, Miami, 
Montgomery, Van Wert etc.).

YES

Wetland should be 
evaluated for possible 
Category 3 status

Complete Quantitative
Rating

NO

Complete 
Quantitative
Rating
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Table 1.  Characteristic plant species.

invasive/exotic spp fen species bog species 0ak Opening species wet prairie species

Lythrum salicaria
Myriophyllum spicatum 
Najas minor 
Phalaris arundinacea
Phragmites australis 
Potamogeton crispus
Ranunculus ficaria 
Rhamnus frangula
Typha angustifolia 
Typha xglauca

Zygadenus elegans var. glaucus 
Cacalia plantaginea 
Carex flava
Carex sterilis 
Carex stricta
Deschampsia caespitosa
Eleocharis rostellata
Eriophorum viridicarinatum 
Gentianopsis spp.
Lobelia kalmii
Parnassia glauca
Potentilla fruticosa
Rhamnus alnifolia 
Rhynchospora capillacea
Salix candida
Salix myricoides
Salix serissima
Solidago ohioensis 
Tofieldia glutinosa 
Triglochin maritimum 
Triglochin palustre

Calla palustris 
Carex atlantica var. capillacea
Carex echinata
Carex oligosperma
Carex trisperma
Chamaedaphne calyculata 
Decodon verticillatus 
Eriophorum virginicum 
Larix laricina 
Nemopanthus mucronatus 
Schechzeria palustris
Sphagnum spp. 
Vaccinium macrocarpon
Vaccinium corymbosum
Vaccinium oxycoccos
Woodwardia virginica 
Xyris difformis 

Carex cryptolepis
Carex lasiocarpa
Carex stricta
Cladium mariscoides
Calamagrostis stricta
Calamagrostis canadensis
Quercus palustris

Calamagrostis canadensis
Calamogrostis stricta

Carex atherodes
Carex buxbaumii

Carex pellita
Carex sartwellii

Gentiana andrewsii
Helianthus grosseserratus

Liatris spicata
Lysimachia quadriflora

Lythrum alatum
Pycnanthemum virginianum

Silphium terebinthinaceum
Sorghastrum nutans

Spartina pectinata
Solidago riddellii

End of Narrative Rating.  Begin Quantitative Rating on next page.
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

Metric 1.  Wetland Area (size).

max 6 pts. subtotal Select one size class and assign score.
>50 acres (>20.2ha) (6 pts)
25 to <50 acres (10.1 to <20.2ha) (5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts)
3 to <10 acres (1.2 to <4ha) (3 pts)
0.3 to <3 acres (0.12 to <1.2ha) (2pts)
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt)
<0.1 acres (0.04ha) (0 pts)

Metric 2.  Upland buffers and surrounding land use.

max 14 pts. subtotal 2a.  Calculate average buffer width.  Select only one and assign score.  Do not double check.
WIDE.  Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM.  Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)
NARROW.  Buffers average 10m  to <25m (32ft to <82ft) around wetland perimeter (1)
VERY NARROW.  Buffers average <10m (<32ft) around wetland perimeter (0)

2b.  Intensity of surrounding land use.   Select one or double check and average.
VERY LOW.  2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)
LOW.  Old field (>10 years), shrub land, young second growth forest. (5)
MODERATELY HIGH.  Residential, fenced pasture, park, conservation tillage, new fallow field. (3)
HIGH.  Urban, industrial, open pasture, row cropping, mining, construction. (1)

Metric 3.  Hydrology.

max 30 pts. subtotal 3a.  Sources of Water.  Score all that apply. 3b.  Connectivity.  Score all that apply.
High pH groundwater (5) 100 year floodplain (1)
Other groundwater (3) Between stream/lake and other human use (1)
Precipitation (1) Part of wetland/upland (e.g. forest), complex (1)
Seasonal/Intermittent surface water (3) Part of riparian or upland corridor (1)
Perennial surface water (lake or stream) (5) 3d.  Duration inundation/saturation.  Score one or dbl check.

3c.  Maximum water depth.  Select only one and assign score. Semi- to permanently inundated/saturated (4)
>0.7 (27.6in) (3) Regularly inundated/saturated (3)
0.4 to 0.7m (15.7 to 27.6in) (2) Seasonally inundated (2)
<0.4m (<15.7in) (1) Seasonally saturated in upper 30cm (12in) (1)

3e.  Modifications to natural hydrologic regime.  Score one or double check and average.

None or none apparent (12) Check all disturbances observed
Recovered (7) ditch point source (nonstormwater)
Recovering (3) tile filling/grading
Recent or no recovery (1) dike road bed/RR track

weir dredging
stormwater input other_____________________

Metric 4.  Habitat Alteration and Development.

max 20 pts. subtotal 4a.  Substrate disturbance.  Score one or double check and average.
None or none apparent (4)
Recovered (3)
Recovering (2)
Recent or no recovery (1)

4b.  Habitat development.  Select only one and assign score.
Excellent (7)
Very good (6)
Good (5)
Moderately good (4)
Fair (3)
Poor to fair (2)
Poor (1)

4c.  Habitat alteration.  Score one or double check and average. 

None or none apparent (9) Check all disturbances observed
Recovered (6) mowing shrub/sapling removal
Recovering (3) grazing herbaceous/aquatic bed removal
Recent or no recovery (1) clearcutting sedimentation

selective cutting dredging
woody debris removal farming
toxic pollutants nutrient enrichment

subtotal this page

last revised 1 February 2001 jjm

Lordstown J.Stratigakos 11/12/2014

0.0 0.0

0.0

4.0 4.0

1.0

3.0

3.0 7.0

1.0 ✔
0.0

1.0 1.0
✔ ✔

3.0 ✔

7.0 14.0

2.0

2.0

3.0

14.0
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ORAM v. 5.0 Field Form Quantitative Rating

Site: Rater(s): Date:

          subtotal first page

Metric 5.  Special Wetlands.

max 10 pts. subtotal Check all that apply and score as indicated.

Bog (10)

Fen (10)

Old growth forest (10)

Mature forested wetland (5)

Lake Erie coastal/tributary wetland-unrestricted hydrology (10)

Lake Erie coastal/tributary wetland-restricted hydrology (5)

Lake Plain Sand Prairies (Oak Openings) (10)

Relict Wet Prairies (10)

Known occurrence state/federal threatened or endangered species (10)

Significant migratory songbird/water fowl habitat or usage (10)

Category 1 Wetland.  See Question 1 Qualitative Rating (-10)

Metric 6.  Plant communities, interspersion, microtopography.

max 20 pts. subtotal 6a.  Wetland Vegetation Communities. Vegetation Community Cover Scale

Score all present using 0 to 3 scale. 0 Absent or comprises <0.1ha (0.2471 acres) contiguous area

Aquatic bed 1 Present and either comprises small part of wetland's

Emergent     vegetation and is of moderate quality, or comprises a 

Shrub     significant part but is of low quality

Forest 2 Present and either comprises significant part of wetland's 

Mudflats     vegetation and is of moderate quality or comprises a small 

Open water     part and is of high quality

Other__________________ 3 Present and comprises significant part, or more, of wetland's

6b.  horizontal (plan view) Interspersion.      vegetation and is of high quality

Select only one.

High (5) Narrative Description of Vegetation Quality

Moderately high(4) low Low spp diversity and/or predominance of nonnative or

Moderate (3)     disturbance tolerant native species

Moderately low (2) mod Native spp are dominant component of the vegetation,

Low (1)     although nonnative and/or disturbance tolerant native spp

None (0)     can also be present, and species diversity moderate to 

6c.  Coverage of invasive plants.  Refer     moderately high, but generally w/o presence of rare
to Table 1 ORAM long form for list.  Add     threatened or endangered spp

or deduct points for coverage high A predominance of native species, with nonnative spp

Extensive >75% cover (-5)     and/or disturbance tolerant native spp absent or virtually

Moderate 25-75% cover (-3)     absent, and high spp diversity and often, but not always,

Sparse 5-25% cover (-1)     the presence of rare, threatened, or endangered spp

Nearly absent <5% cover (0)

Absent (1) Mudflat and Open Water Class Quality

6d.  Microtopography.  0 Absent  <0.1ha (0.247 acres)

Score all present using 0 to 3 scale. 1 Low 0.1 to <1ha (0.247 to 2.47 acres)

Vegetated hummucks/tussucks 2 Moderate  1 to <4ha (2.47 to 9.88 acres)

Coarse woody debris >15cm (6in) 3 High 4ha (9.88 acres) or more

Standing dead >25cm (10in) dbh

Amphibian breeding pools Microtopography Cover Scale

0 Absent

1 Present very small amounts or if more common
    of marginal quality

2 Present in moderate amounts, but not of highest
    quality or in small amounts of highest quality

3 Present in moderate or greater amounts

    and of highest quality

End of Quantitative Rating.  Complete Categorization Worksheets.

Lordstown J.Stratigakos 11/12/2014

14.0

0.0 14.0

0

0.0 14.0

0

2

3 0

1

0

0

2

-5

-5

0

14.0
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ORAM Summary Worksheet 

circle 
answer or 

insert 
score

Result

Narrative Rating Question 1  Critical Habitat YES     NO If yes, Category 3.

Question 2.  Threatened or Endangered 
Species

YES     NO If yes, Category 3.

Question 3.  High Quality Natural Wetland YES     NO If yes, Category 3.

Question 4.  Significant bird habitat YES     NO If yes, Category 3.

Question 5.  Category 1 Wetlands YES     NO If yes, Category 1.

Question 6.  Bogs YES     NO If yes, Category 3.

Question 7.  Fens YES  NO If yes, Category 3.

Question 8a.  Old Growth Forest YES     NO If yes, Category 3.

Question 8b.   Mature Forested Wetland YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9b.  Lake Erie Wetlands -
Restricted

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 9d.  Lake Erie Wetlands –
Unrestricted with native plants

YES     NO If yes, Category 3

Question 9e.  Lake Erie Wetlands -
Unrestricted with invasive plants

YES     NO If yes, evaluate for 
Category 3; may also be 
1 or 2.

Question 10.  Oak Openings YES     NO If yes, Category 3

Question 11.  Relict Wet Prairies YES     NO If yes, evaluate for 
Category 3; may also be
1 or 2.

Quantitative 
Rating

Metric 1.  Size

Metric 2.  Buffers and surrounding land use

Metric 3.  Hydrology

Metric 4.  Habitat

Metric 5.  Special Wetland Communities

Metric 6.  Plant communities, interspersion, 
microtopography
TOTAL SCORE Category based on score 

breakpoints

Complete Wetland Categorization Worksheet.

0.00

4.00

3.00

7.00

0.00

0.00

14.00 1
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Wetland Categorization Worksheet 

Choices Circle one Evaluation of Categorization Result of ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating  Nos. 2, 3, 
4, 6, 7, 8a, 9d, 10

YES

Wetland is 
categorized as a 
Category 3 wetland

NO Is quantitative rating score less than the Category 2 scoring 
threshold (excluding gray zone)?  If yes, reevaluate the 
category of the wetland using the narrative criteria in OAC 
Rule 3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has been over-
categorized by the ORAM

Did you answer "Yes" to any 
of the following questions:

Narrative Rating Nos. 1, 8b, 
9b, 9e, 11

YES

Wetland should be 
evaluated for 
possible Category 
3 status  

NO Evaluate the wetland using the 1) narrative criteria in OAC 
Rule 3745-1-54(C) and 2) the quantitative rating score.  If 
the wetland is determined to be a Category 3 wetland using
either of these, it should be categorized as a Category 3 
wetland.  Detailed biological and/or functional assessments 
may also be used to determine the wetland's category.

Did you answer "Yes" to 

Narrative Rating No. 5

YES

Wetland  is 
categorized as a 
Category 1 wetland

NO Is quantitative rating score greater than the Category 2 
scoring threshold (including any gray zone)?  If yes, 
reevaluate the category of the wetland using the narrative 
criteria in OAC Rule 3745-1-54(C) and biological and/or 
functional assessments to determine if the wetland has 
been under-categorized by the ORAM

Does the quantitative score 
fall within the scoring range 
of a Category 1, 2, or 3 
wetland?

YES

Wetland is 
assigned to the 
appropriate 
category based on 
the scoring range

NO If the score of the wetland is located within the scoring 
range for a particular category, the wetland should be 
assigned to that category.  In all instances however, the 
narrative criteria described in OAC Rule 3745-1-54(C) can 
be used to clarify or change a categorization based on a 
quantitative score.

Does the quantitative score 
fall with the "gray zone" for 
Category 1 or 2 or Category 
2 or 3 wetlands?

YES

Wetland is 
assigned to the 
higher of the two 
categories or 
assigned to a 
category based on
detailed 
assessments and 
the narrative 
criteria

NO Rater has the option of assigning the wetland to the higher 
of the two categories or to assign a category based on the 
results of a nonrapid wetland assessment method, e.g. 
functional assessment, biological assessment, etc, and a 
consideration of the narrative criteria in OAC rule 3745-1-
54(C).

Does the wetland otherwise 
exhibit moderate OR superior
hydrologic OR habitat, OR 
recreational functions AND 
the wetland was not
categorized as a Category 2 
wetland (in the case of 
moderate functions) or a 
Category 3  wetland (in the 
case of superior functions) by 
this method?

YES

Wetland was 
undercategorized 
by this method.  A 
written justification 
for recategorization 
should be provided 
on Background 
Information Form

NO

Wetland is 
assigned to 
category as 
determined 
by the 
ORAM.

A wetland may be undercategorized using this method, but 
still exhibit one or more superior functions, e.g.  a wetland's 
biotic communities may be degraded by human activities, 
but the wetland may still exhibit superior hydrologic 
functions because of its type, landscape position, size, local 
or regional significance, etc.  In this circumstance, the 
narrative criteria in OAC Rule 3745-1-54(C)(2) and (3) are 
controlling, and the under-categorization should be 
corrected.  A written justification with supporting reasons or 
information for this determination should be provided.

Final Category
Choose one Category 1 Category 2 Category 3

End of Ohio Rapid Assessment Method for Wetlands.
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Qualitative Habitat Evaluation Index
and Use Assessment Field Sheet

_ _/ _ _/ _ _RM: Date:

QHEI Score:

_ _ _._Stream & Location:

Scorers Full Name & Affiliation:

_ _ _- _ _ _- _ _ _ _ _ _ _ _ _ Lat./ Long.:River Code: STORET #:

Comments

Comments

Substrate

Maximum
20

Cover
Maximum

20

Channel

Maximum
20

Comments

Riparian
Maximum

10

Pool /
Current

Maximum
12

EPA 4520 06/16/06

Riffle /
Run

Maximum
8

Maximum
10

Gradient

Comments

Comments

Comments

_ _ . _ _ _ _  /8_ . _ _ _ _(NAD 83 - decimal o)

Office verified
location

Recreation Potential

Primary Contact
Secondary Contact
(circle one and comment on back)

1] SUBSTRATE

BEST TYPES
POOL RIFFLE

OTHER TYPES
POOL RIFFLE

LIMESTONE [1]
TILLS [1]
WETLANDS [0]
HARDPAN [0]
SANDSTONE [0]
RIP/RAP [0]
LACUSTURINE [0]
SHALE [-1]
COAL FINES [-2]

ORIGIN QUALITY
Check ONE (Or 2 & average)

Check ONLY Two substrate TYPE BOXES;
estimate % or note every type present

HEAVY [-2]
MODERATE [-1]
NORMAL [0]
FREE [1]
EXTENSIVE [-2]
MODERATE [-1]
NORMAL [0]
NONE [1]

SILT

E
M

B

ED
DEDNE

SS
(Score natural substrates; ignore

sludge from point-sources)4 or more [2]
3 or less [0]

NUMBER OF BEST TYPES:

HARDPAN [4]
DETRITUS [3]
MUCK [2]
SILT [2]
ARTIFICIAL [0]

BLDR /SLABS [10]
BOULDER [9]
COBBLE [8]
GRAVEL [7]
SAND [6]
BEDROCK [5]

2] INSTREAM COVER Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools.

UNDERCUT BANKS [1]
OVERHANGING VEGETATION [1]
SHALLOWS (IN SLOW WATER) [1]
ROOTMATS [1]

POOLS > 70cm [2]
ROOTWADS [1]
BOULDERS [1]

OXBOWS, BACKWATERS [1]
AQUATIC MACROPHYTES [1]
LOGS OR WOODY DEBRIS [1]

EXTENSIVE >75% [11]
MODERATE 25-75% [7]

SPARSE 5-<25%  [3]
NEARLY ABSENT <5% [1]

AMOUNT
Check ONE (Or 2 & average)

3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average)

SINUOSITY
HIGH [4]
MODERATE [3]
LOW [2]
NONE [1]

DEVELOPMENT
EXCELLENT [7]
GOOD [5]
FAIR [3]
POOR [1]

CHANNELIZATION
NONE [6]
RECOVERED [4]
RECOVERING [3]
RECENT OR NO RECOVERY [1]

STABILITY
HIGH [3]
MODERATE [2]
LOW [1]

Check ONE in each category for EACH BANK (Or 2 per bank & average)4] BANK EROSION AND RIPARIAN ZONE
River right looking downstream

EROSION
NONE / LITTLE [3]
MODERATE [2]
HEAVY / SEVERE [1]

L   R

POOL WIDTH > RIFFLE WIDTH [2]
POOL WIDTH = RIFFLE WIDTH [1]
POOL WIDTH < RIFFLE WIDTH [0]

Check ONE (ONLY!)

Indicate for reach - pools and riffles.

RIPARIAN WIDTH FLOOD PLAIN QUALITY
L   R

FOREST, SWAMP [3]
SHRUB OR OLD FIELD [2]
RESIDENTIAL, PARK, NEW FIELD [1]
FENCED PASTURE [1]
OPEN PASTURE, ROWCROP [0]

L   R
CONSERVATION TILLAGE [1]
URBAN OR INDUSTRIAL [0]
MINING / CONSTRUCTION [0]

L   R

Indicate predominant land use(s)
past 100m riparian.

WIDE > 50m [4]
MODERATE 10-50m [3]
NARROW 5-10m [2]

VERY NARROW < 5m [1]
NONE [0]

5] POOL / GLIDE AND RIFFLE / RUN QUALITY
MAXIMUM DEPTH

> 1m [6]
0.7-<1m [4]
0.4-<0.7m [2]
0.2-<0.4m [1]
< 0.2m [0]

CHANNEL WIDTH CURRENT VELOCITY

SLOW [1]
INTERSTITIAL [-1]
INTERMITTENT [-2]
EDDIES [1]

Check ONE (Or 2 & average) Check ALL that apply

TORRENTIAL [-1]
VERY FAST [1]
FAST [1]
MODERATE [1]

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

RIFFLE DEPTH
BEST AREAS > 10cm [2]
BEST AREAS 5-10cm [1]
BEST AREAS < 5cm

RUN DEPTH
MAXIMUM > 50cm [2]
MAXIMUM < 50cm [1]

RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
STABLE (e.g., Cobble, Boulder) [2]
MOD. STABLE (e.g., Large Gravel) [1]
UNSTABLE (e.g., Fine Gravel, Sand) [0]

NONE [2]
LOW [1]
MODERATE [0]
EXTENSIVE [-1][metric=0]

NO RIFFLE [metric=0]

6] GRADIENT (                 ft/mi)

DRAINAGE AREA
(                  mi2)

%POOL:

%RUN:

%GLIDE:

%RIFFLE:

VERY LOW - LOW [2-4]
MODERATE [6-10]
HIGH - VERY HIGH [10-6]

0

0

0

0

30

2.97

Stream 1 ( Mud Creek)

70

2

0

0

70

0

30

0

0

41.15

10

70

Jessica Stratigakos/The Mannik & Smith G

5.75

0.84

10

10

11/06/14

4747

7

9

11

4

9

4

3





Primary Headwater Habitat Evaluation Form
HHEI Score (sum of metrics 1, 2, 3) :

SITE NAME/LOCATION _________________________________________________________________________________________________

________________________SITE NUMBER______________  RIVER BASIN _______________________ DRAINAGE AREA (mi2) __________

LENGTH OF STREAM REACH (ft) ___________ LAT. ____________ LONG. ___________   RIVER CODE _________ RIVER MILE _________

DATE ______________  SCORER _________________ COMMENTS ____________________________________________________________

NOTE: Complete All Items On This Form - Refer to “Field Evaluation Manual for Ohio’s PHWH Streams” for Instructions

STREAM CHANNEL
 MODIFICATIONS:

� NONE / NATURAL CHANNEL    � RECOVERED � RECOVERING � RECENT OR NO RECOVERY

1. SUBSTRATE (Estimate percent of every type of substrate present. Check ONLY two predominant substrate TYPE boxes

(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B.

TYPE PERCENT TYPE PERCENT

� � BLDR SLABS [16 pts] ________ � � SILT [3 pt] ________

� � BOULDER (>256 mm) [16 pts] ________ � � LEAF PACK/WOODY DEBRIS [3 pts] ________

� � BEDROCK   [16 pt] ________ � � FINE DETRITUS  [3 pts] ________

� � COBBLE (65-256 mm) [12 pts] ________ � � CLAY or HARDPAN  [0 pt] ________

� � GRAVEL (2-64 mm) [9 pts] ________ � � MUCK [0 pts] ________

� � SAND (<2 mm) [6 pts] ________ � � ARTIFICIAL [3 pts] ________

                        Total of Percentages of (A) (B)
              Bldr Slabs, Boulder, Cobble, Bedrock ________

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:

HHEI
Metric
Points

Substrate

Max = 40

2. Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of

evaluation. Avoid plunge pools from road culverts or storm water pipes)     (Check ONLY one box):

� > 30 centimeters [20 pts] � > 5 cm - 10 cm [15 pts]

� > 22.5  - 30 cm [30 pts] � < 5 cm [5 pts]

� > 10  - 22.5 cm [25 pts] � NO WATER OR MOIST CHANNEL [0 pts]

COMMENTS_________________________________________________ MAXIMUM POOL DEPTH (centimeters):

Pool Depth

Max = 30

3. BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Check ONLY one box):

� > 4.0 meters (> 13') [30 pts] � > 1.0 m  - 1.5 m (> 3' 3" - 4' 8") [15 pts]

� > 3.0 m  - 4.0 m (> 9' 7" - 13') [25 pts] � � 1.0 m (<=3' 3") [5 pts]

� > 1.5 m  - 3.0 m (> 9' 7" - 4' 8") [20 pts]

COMMENTS_________________________________________________ AVERAGE BANKFULL WIDTH (meters):

   Bankfull

  Width 

  Max=30

This information must also be completed

RIPARIAN ZONE AND FLOODPLAIN QUALITY �NOTE: River Left (L) and Right (R) as looking downstream�

RIPARIAN WIDTH FLOODPLAIN QUALITY

 L   R (Per Bank)  L   R (Most Predominant per Bank)  L   R

� � Wide >10m � � Mature Forest, Wetland � � Conservation Tillage 

� � Moderate 5-10m � �
Immature Forest, Shrub or Old

Field
� � Urban or Industrial 

� � Narrow <5m � � Residential, Park, New Field � �
Open Pasture, Row Crop

� � None � � Fenced Pasture � � Mining or Construction

COMMENTS______________________________________________________________________________________

FLOW REGIME (At Time of Evaluation) (Check ONLY one box):

� Stream Flowing � Moist Channel, isolated pools, no flow (Intermittent)

� Subsurface flow with isolated pools (Interstitial) � Dry channel, no  water (Ephemeral)

COMMENTS______________________________________________________________________________________

SINUOSITY (Number of bends per 61 m (200 ft) of channel) (Check ONLY one box):

� None � 1.0 � 2.0 � 3.0

� 0.5 � 1.5 � 2.5 � >3

STREAM GRADIENT ESTIMATE

� Flat (0.5 ft/100 ft)          � Flat to Moderate � Moderate (2 ft/100 ft) � Moderate to Severe              � Severe (10 ft/100 ft)

October 24, 2002  Revision         PHWH Form Page - 1

A + BSubstrate Percentage
Check

Stream 2 ( Unnamed Tributarty to Mud Creek)

C4580001 0.04

41.14700 -80.83700 NA NA

11/07/14 J.Stratigako

0%

0%

0%

0%

0%

0%

100%

0%

0%

0%

0%

0%

1

✔

✔

✔

✔

✔ ✔

6

0.00%

7
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20

✔

20

47

✔ ✔ ✔ ✔
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Primary Headwater Habitat Evaluation Form
HHEI Score (sum of metrics 1, 2, 3) :

SITE NAME/LOCATION _________________________________________________________________________________________________

________________________SITE NUMBER______________  RIVER BASIN _______________________ DRAINAGE AREA (mi2) __________

LENGTH OF STREAM REACH (ft) ___________ LAT. ____________ LONG. ___________   RIVER CODE _________ RIVER MILE _________

DATE ______________  SCORER _________________ COMMENTS ____________________________________________________________

NOTE: Complete All Items On This Form - Refer to “Field Evaluation Manual for Ohio’s PHWH Streams” for Instructions

STREAM CHANNEL
 MODIFICATIONS:

� NONE / NATURAL CHANNEL    � RECOVERED � RECOVERING � RECENT OR NO RECOVERY

1. SUBSTRATE (Estimate percent of every type of substrate present. Check ONLY two predominant substrate TYPE boxes

(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B.

TYPE PERCENT TYPE PERCENT

� � BLDR SLABS [16 pts] ________ � � SILT [3 pt] ________

� � BOULDER (>256 mm) [16 pts] ________ � � LEAF PACK/WOODY DEBRIS [3 pts] ________

� � BEDROCK   [16 pt] ________ � � FINE DETRITUS  [3 pts] ________

� � COBBLE (65-256 mm) [12 pts] ________ � � CLAY or HARDPAN  [0 pt] ________

� � GRAVEL (2-64 mm) [9 pts] ________ � � MUCK [0 pts] ________

� � SAND (<2 mm) [6 pts] ________ � � ARTIFICIAL [3 pts] ________

                        Total of Percentages of (A) (B)
              Bldr Slabs, Boulder, Cobble, Bedrock ________

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:

HHEI
Metric
Points

Substrate

Max = 40

2. Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of

evaluation. Avoid plunge pools from road culverts or storm water pipes)     (Check ONLY one box):

� > 30 centimeters [20 pts] � > 5 cm - 10 cm [15 pts]

� > 22.5  - 30 cm [30 pts] � < 5 cm [5 pts]

� > 10  - 22.5 cm [25 pts] � NO WATER OR MOIST CHANNEL [0 pts]

COMMENTS_________________________________________________ MAXIMUM POOL DEPTH (centimeters):

Pool Depth

Max = 30

3. BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Check ONLY one box):

� > 4.0 meters (> 13') [30 pts] � > 1.0 m  - 1.5 m (> 3' 3" - 4' 8") [15 pts]

� > 3.0 m  - 4.0 m (> 9' 7" - 13') [25 pts] � � 1.0 m (<=3' 3") [5 pts]

� > 1.5 m  - 3.0 m (> 9' 7" - 4' 8") [20 pts]

COMMENTS_________________________________________________ AVERAGE BANKFULL WIDTH (meters):

   Bankfull

  Width 

  Max=30

This information must also be completed

RIPARIAN ZONE AND FLOODPLAIN QUALITY �NOTE: River Left (L) and Right (R) as looking downstream�

RIPARIAN WIDTH FLOODPLAIN QUALITY

 L   R (Per Bank)  L   R (Most Predominant per Bank)  L   R

� � Wide >10m � � Mature Forest, Wetland � � Conservation Tillage 

� � Moderate 5-10m � �
Immature Forest, Shrub or Old

Field
� � Urban or Industrial 

� � Narrow <5m � � Residential, Park, New Field � �
Open Pasture, Row Crop

� � None � � Fenced Pasture � � Mining or Construction

COMMENTS______________________________________________________________________________________

FLOW REGIME (At Time of Evaluation) (Check ONLY one box):

� Stream Flowing � Moist Channel, isolated pools, no flow (Intermittent)

� Subsurface flow with isolated pools (Interstitial) � Dry channel, no  water (Ephemeral)

COMMENTS______________________________________________________________________________________

SINUOSITY (Number of bends per 61 m (200 ft) of channel) (Check ONLY one box):

� None � 1.0 � 2.0 � 3.0

� 0.5 � 1.5 � 2.5 � >3

STREAM GRADIENT ESTIMATE

� Flat (0.5 ft/100 ft)          � Flat to Moderate � Moderate (2 ft/100 ft) � Moderate to Severe              � Severe (10 ft/100 ft)

October 24, 2002  Revision         PHWH Form Page - 1

A + BSubstrate Percentage
Check

Stream 3 ( Unnamed Tributarty to Mud Creek)

C4580001 0.04

200 41.14900 -80.84300 NA NA

11/07/14 J.Stratigako
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✔

✔

✔

✔

✔
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✔
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✔
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27

✔ ✔ ✔ ✔





APPENDIX B
SITE PHOTOGRAPHS
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MSG Project C4580001 

Photo 1: SP-1 Wetland A. Photo 2: Wetland A looking south. 

Photo 3: Upland SP-2 looking south. Photo 4: SP-3 Wetland B looking northwest. 
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Photo 5: Wetland B looking west. Photo 6: SP-4 Wetland C looking west. 

Photo 7: Wetland C looking north. Photo 8: SP-5 Wetland D looking east. 
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Photo 9:  Upland SP-6 area looking west. Photo 10: SP-7Wetland E. 

Photo 11: Wetland E looking east. Photo 12: SP-8 Wetland F looking south. 
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Photo 13: Upland SP-9 looking west. Photo 14:  SP-11 Wetland G looking southwest. 

Photo 15:  SP-12 Wetland H  looking east. Photo 16: SP-13 Wetland I looking southwest 
.
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Photo 17: SP-15 Wetland J looking south. Photo 18: Upland SP-16 looking east. 

Photo 19: Pond 1 looking west  Photo 20: Pond 2 located by Wetland H looking southwest 
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Photo 21: Pond 3 Beaver pond looking west.  Photo 22: Beaver dam looking northeast. 

Photo 23: Stream 1(Mud Creek) looking upstream. Photo 24: Stream 1 (Mud Creek) looking downstream 
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Photo 25: Stream 2 looking upstream. Photo 26: Stream 2 looking downstream. 

Photo 27: Stream 3 looking upstream. Photo 28: Stream 3 looking downstream. 
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Photo 29: Potential Indiana Bat trees, located near Wetland B.  



APPENDIX C
RESOURCE AGENCY CORRESPONDENCE



January 23, 2015

Dr. Mary Knapp
U.S. Fish and Wildlife Services 
4625 Morse Road Site 104
Columbus, Ohio 43230-8355

Re: Request for Information for proposed Clean Energy Future-Lordstown LLC., Lordstown, Trumbull
County, Ohio

Dear Dr. Knapp:

I am submitting this letter as a request for information regarding any federally-listed species that may occur within the 
site as depicted on the enclosed figure (Figure 1).  We are currently gathering ecological information for inclusion in 
Clean Water Act permit applications for the proposed Clean Energy Future-Lordstown LLC., Henn Parkway and 
State Route 45 in Lordstown, Trumbull County, Ohio.  The project area lies on the Warren, Trumbull County, Ohio,
Ohio Quadrangle maps.  Attached is a copy of this map with the study areas indicated to assist you in your search.

The project site is approximately 77 acres of relative flat terrain with a variety of habitats that are still being qualified.
Clearing of the project area and construction for this project is proposed to begin after April 1, 2015. 

We are requesting any information that your agency may have regarding the occurrence of federally listed plants and 
animals, plant communities and breeding/non-breeding animal concentrations within the project area. Please contact 
me with any questions pertaining to this matter at 216.378.1490 or jstratigakos@manniksmithgroup.com.

Thank you for your assistance in this matter.  

Sincerely,

Jessica Stratigakos
Environmental Scientist 

Enclosure 

C4580001.JES.USFWS.Letter.Docx

23225 Mercantile Road, Beachwood, Ohio 44122     Tel: 216.378.1490     Fax: 216.378.1495     www.MannikSmithGroup.com
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WETLAND AND STREAM MITIGATION PLAN 
Henn Development 

 
I. Overall Mitigation Goals and Objectives 
 

The goal of the mitigation effort will be to result in: 
 No loss of wetland function as a result of the project; 
 Provide additional protection to the local watershed; 
 Eliminate the redirection of stream flow that occurred on an adjacent property during 

previous site development activities.  
 
II. Baseline Information of Proposed Impact Site and Proposed Mitigation Site 
 

Location – The proposed project is the development of parcels 45-019-00300, 
45-019-00400 and 45-020-00600 in Trumbull County, Ohio east of S.R. 45. The 
project is northeast of the General Motors Lordstown Plant. Additional location 
information is as follows: 

 
Latitude/longitude: 80º51’22”W, 41º10’27”N 
Village:  Lordstown Village 
Hydrologic Unit: 05030103 

 
 Impact Site – The project has previously impacted or will impact the following 

wetland areas: 
 
 Wetland A – Wetland A is a very large system comprised of emergent, 

shrub/scrub and forested components. Wetland A scored a 70 on the ORAM 
(Category 3 wetland). It is likely that Wetland A was much larger prior to 
construction of the GM Lordstown spur of the Conrail railroad. The 0.31 acre of 
impacts to Wetland A (from prior activities) were limited to lesser quality 
wetland habitats that included open field grassy habitat. The impacted area of 
Wetland A will be excavated to the grade of the surrounding wetland areas and 
planted with wetland species. The higher quality wooded and scrub/shrub 
wetlands are located in the northeast corner of the property. These high quality 
areas are proposed to be protected by a conservation easement.  

 Wetland B – Wetland B is 0.38 acre in size. Wetland B has emergent grassy 
and scrub/shrub wetland components. The wetland has been impacted by 
agricultural use and a ditched roadway that created a barrier to the former 
hydrologic connection that connected it with Wetland A to the north. 
Surrounding upland areas are fallow field habitat. Based on the ORAM score 
of 42, Wetland B was classed as a Modified Category 2 wetland. Wetland B 
will be eliminated by the Preferred Alternative.  

 Wetland C – Wetland C is 1.27 acre in size, and is an emergent grassy 
wetland. The wetland has been impacted by agricultural use. Surrounding 
upland areas are fallow field habitat. Based on the ORAM score of 25, Wetland 
C was classed as a Category 1 wetland. Wetland C will be eliminated by the 
Preferred Alternative. 

 Wetland M – Wetland M (0.02 acre) will be a total take for the preferred 
alternative. Wetland M is a small pocket of emergent vegetation in a 
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depression in the open field. Wetland M scored 28 on the ORAM (Category 1 
wetland). 

 Wetland N – Wetland N (0.02 acre) would be a total take by the preferred 
alternative. Wetland N is a small pocket of emergent vegetation in a 
depression in the open field. The ORAM score for Wetland N is 32, which 
places it in the Category 1 or 2 gray zone (Category 2 for mitigation purposes). 

 Wetland P – Wetland P includes 0.01 acre of impacts by prior fill activities 
associated with the construction of the Henn Parkway. Wetland P was not 
scored on the ORAM but would probably have scored as Category 2. 

 Wetland S – Wetland S was a prior impact associated with the construction of 
a retention pond. 0.06 acre was filled by the prior work. Wetland S was not 
scored on the ORAM but would probably have scored as a Category 2.  

 Wetland T – Wetland T is a 0.27-acre non-isolated emergent wetland. Wetland 
T is dominated by invasive Phalaris arundinacea (reed-canary grass). The 
ORAM score for Wetland T is 29 and falls into the Category 1 wetland status. 

 
Wetland Cover 

Type 
Category Total 

Acreage 
Impact – 
Minimal 

Degradation 

Mitigation 
Ratio 

Mitigation 
Required 

A PEM 3 20.03 0.00 2.0 0.00 
B PEM/PSS Mod. 2 0.38 0.38 1.5 0.57 
C PEM 1 1.27 1.27 1.5 1.91 
K PEM 2 5.63 0.00 1.5 0.00 
M PEM 1 0.02 0.02 1.5 0.03 
N PEM 2 0.02 0.02 1.5 0.03 
P PEM 2 0.01 0.01 1.5 0.01 
S PEM 2 0.06 0.06 1.5 0.09 
T PEM 1 0.27 0.00 1.5 0.00 
   Total 1.76  2.64 
       

 
Based on this calculation, the total mitigation required will be 2.64 acres. 
 
Overall Watershed Improvements - The Mahoning River Watershed (05030103) 
has no existing Mitigation Bank Review Team (MBRT) approved mitigation banks 
or currently operating shared mitigation areas. The lack of MRBT approved 
wetland mitigation banks has pushed the developer to investigate on-site 
mitigation.  

 
Active watershed conservation groups in the Mahoning watershed include: 
 
 The Alliance for Watershed Action and Riparian Easements (AWARE) is a 

wetland and stream conservation group based in Mahoning County. AWARE is 
heavily invested in the Mahoning River Cleanup. AWARE has no known plans 
to develop a wetland mitigation bank in Trumbull County. 

 Trumbull County MetroParks has no plans to develop a wetland mitigation 
bank in the area of the proposed project, but has expressed interest in 
conservation easement agreements. 
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 The Trumbull County Soil and Water District is has no current plans to develop 
a wetland bank in the Mahoning watershed, but has expressed interest in 
conservation easement agreements.  

 
Proposed Mitigation Site – The original mitigation plan proposed in 2008 
involved the expansion of wetland areas adjacent to existing Wetland A. However, 
during the design phase, it was determined that the expansion of this wetland was 
not feasible. In particular, it was determined that it would be extremely difficult to 
obtain vehicle access to construct the northern portion of the wetland. Additionally, 
the high percentage of invasive species in this portion of Wetland A would make it 
very difficult to create a good quality mitigation area. For this reason, it was 
determined to consider other sites in the immediate vicinity.  
 
The new proposed site is immediately adjacent (east) to the Henn Property. The 
parcel number is 45-016701, and the total acreage is 23.73 acres. It is proposed 
that the required mitigation acreage will be provided by excavating a site 
immediately east of the existing power lines. The detailed layout of the mitigation 
site is shown on the site plans. The proposed acreage (2.77 acres) exceeds the 
minimum wetland creation requirement (2.64 acres). 
 

III. Mitigation Site Selection and Justification 
 

Existing Conditions - For the reasons discussed above, it was determined that 
wetland mitigation would be provided by creating a new wetland area on the 
property adjacent to the Henn property. This site was selected for the following 
reasons. 
 
 The proposed site is readily available to Henn Development.  
 The existing power line easement on the west creates a permanent buffer from 

any future development. Because of the isolation from developed areas, this 
area is more likely to develop into an acceptable quality wetland. 

 The topography and hydrology of the area is conducive to wetland 
development. 

 
Physical Attributes of Mitigation Site – The Sebring soil type found in the 
project area is generally noted for poor drainage quality and ponding after heavy 
storms and spring snowmelt. The poor drainage in the area is conducive to 
wetland development.  

 
Future Sustainability – The wetland creation site will be controlled by Henn 
Development. The created wetland will be monitored by ms consultants for the 
duration of the 5-year monitoring period. For the wetland conservation easement, 
sustainability issues will be addressed upon selection of a local conservation group 
to provide the controlling interest.  
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IV. Mitigation Work Plan 
 

Site Preparation - Henn Development is responsible for the site development plan 
and would be responsible for contractor selection for the wetland mitigation 
construction. A Storm Water Pollution Prevention Plan will be completed for the 
project.  

 
Timing – Wetland mitigation construction will begin and be completed in 2011.  
 
Wetland Design Specifications and Characteristics - It is proposed that 2.77 
acres of wetland creation will be provided as shown in the detailed design plans. 
The wetland would be created by lowering the current topography by excavating 
soils from the site. Vegetation in the wetland creation area will be enhanced using 
a broadcast seed mix that includes native species.  
 
Vegetation Plan - A vigorous planting scheme and seeding method will be 
incorporated to ensure the continued development of the wetland habitat.  

 
The herbaceous seed mix for the wetland area will be applied at 15 pounds per 
acre and will be comprised of a combination of the suggested dominants listed 
below: 
 

 Fox sedge (Carex vulpinoidea) 
 Virginia wild rye (Elymus virginicus) 
 Eastern bur reed (Sparganium americanum) 
 Swamp dock (Rumex verticillatus) 
 Sensitive fern (Onoclea sensibilis) 
 Cosmos sedge (Carex comosa) 
 Lurid sedge (Carex lurida) 
 Many-leaved bulrush (Scirpus polyphyllus) 
 Blue flag (Iris versicolor) 
 Nodding sedge (Carex gynandra) 
 Green bulrush (Scirpus atrovirens) 
 Squarrose sedge (Carex squarrosa) 
 Arrowhead (Sagittaria latifolia) 
 Umbrella aster (Aster umbellatus) 
 Bailey’s sedge (Carex baileyi) 
 Hop sedge (Carex lupulina) 
 Wood reedgrass (Cinna arundinacea) 
 Three-way sedge (Dulichium arundinaceum) 

 
Suitable replacements of the above species may be identified. The seeding mix 
can also be found on the wetland plan sheet.  
 
Areas shown on the plan for “live stake” planting will be planted with the following 
species: 
 

 Red osier dogwood (Cornus stolonifera) 
 Black willow (Salix nigra) 
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 Silky dogwood (Cornus amomum, naturalized or local native species) 
 
Stream Replacement – An OEPA letter of November 14, 2008, indicated that a 
stream previously existed on the property north of Henn Parkway and east of S.R. 
45, now developed as an industrial site and owned by Copeland Properties (Intier). 
During the development of the Intier property, this stream was eliminated and 
redirected by storm sewer to the drainage ditch that runs adjacent to Henn 
Parkway, eventually flowing to the sediment pond developed on the Henn site. 
Because of this redirection of flow, additional water from the drainage area west of 
S.R. 45 was directed to the sediment pond. Henn Development has redirected the 
flow from the storm sewer to Wetland A, using an open channel. The Corps of 
Engineers and the Ohio EPA has reviewed this work. 

 
V. Conservation Easement  
 

Remaining wetlands on the Henn site will be placed in a conservation easement to be 
controlled by a local conservation group. The conservation easement area has a very 
large and diverse Palustrine Forested (PFO) wetland component. The forested area is 
comprised of pin oak, red maple and green ash stands with evidence of standing water 
deeper than 15.7 inches. The upland buffer includes red maple, woodfern, spring beauty 
and a diverse and large component of fungi, mushrooms and smuts. The area was most 
likely logged in the early part of the 20th century, but since then, there is no evidence of 
additional logging. The area is considered mature forested wetland based on the large 
"diameter at breast height" (dbh) of the trees currently populating the wetland. The 
wetland also includes micro-topographic elements that heighten the productivity of the 
wetland. These include vegetated hummocks, coarse woody debris, standing dead trees 
and amphibian breeding pools. 
 
A braided section of Mud Creek flows through this area. The long-term preservation of this 
wooded wetland habitat will be of substantial benefit in protecting water quality and 
reducing downstream flooding conditions. 

 
VI. Performance Standards 
 

During the annual monitoring visits, the mitigation wetland will be evaluated for Vegetation 
Index of Biotic Integrity (VIBI), success of vegetation growth, and development of wetland 
habitat. Invasive vegetation will not be permitted to exceed 10% of wetland vegetation 
cover. Soil chemistry and color (pH, temperature and Munsell color analysis) will be 
evaluated. The condition of the wetland will be compared to the “natural” wetlands in the 
area.  

 
VII. Site Protection and Maintenance 
 

Responsible Parties - The wetland creation site will be owned and managed by Henn 
Development. The conservation easement will be turned over to a qualified local 
conservation group. 
 
Legal Protection – As discussed above, the conservation easement portion will be 
protected in perpetuity as a conservation easement maintained by a qualified local 
conservation group. 
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Maintenance Plan and Schedule - During the monitoring period, if signs of vegetation 
die-off and/or loss are noted for the mitigation wetland, the Henn Development, using 
company forces, conservation group resources or a qualified contractor, will address and 
replant areas with vegetation loss. 
 

VIII. Monitoring Plan 
 

Monitoring Report Content - Wetland monitoring of the creation area will be the 
responsibility of the qualified consultant and will be completed in conformance with the 
provisions stated in the Section 404 Permit. Color photographs will be taken during each 
monitoring year from established photograph stations. 

 
Timing - The first wetland mitigation monitoring report will be provided at the end of the 
first full growing season following project construction, and will continue for five years. 

 
Notification of Completion - Representatives of Henn Development and the monitoring 
consultant will accompany Corps staff on a final field visit to confirm completion of the 
wetland mitigation effort. 

 
IX. Adaptive Management Plan 
 

The major concern regarding the success of the wetland mitigation effort is the potential 
for significant vegetation loss and invasive colonization. If vegetation is lost due to die-off, 
it will be replaced. If appropriate, consideration will be given to incorporating different, 
hardier plant species. 

 
X. Financial Assurances 
 

All construction, maintenance, monitoring, and remedial measures associated with the 
wetland creation area will be the responsibility of Henn Development.  

 

























This foregoing document was electronically filed with the Public Utilities 

Commission of Ohio Docketing Information System on 

3/23/2015 11:08:33 AM

in

Case No(s). 14-2322-EL-BGN

Summary: Application of Clean Energy Future – Lordstown, LLC - Appendices A-E
electronically filed by Teresa  Orahood on behalf of Sally Bloomfield


	Insert from: "Application Appendiix E.pdf"
	Appendix A: Post-Construction Stormwater Management
	Insert from: "Application Appendix B.pdf"
	Appendix B: PJM Feasibility Study

	Insert from: "Application Appendix C.pdf"
	Appendix C: EMF Evaluation



