APPENDIX A

Summary Table



Native Plant Community

Calcareous Fen

Survey Date (s) Site Code Description Point Summary
6/29/2016 and Calc Fen - Prairie Extremely Rich
g/152016 PRV OPp3 Fen 50
7/1/2016 BRO02 WMp73 Prairie Wet Meadow/Carr 0
7/1/2016 BRO02 MRp93 Prairie Bulrush-Arrowhead Marsh 0
6/30/2016 BRO3 WMp73 Prairie Wet Meadow/Carr 0
6/30/2016 BR04 WMs83 Southern Seepage Meadow/Carr 0
6/30/2016 BROS None Degraded Wet Meadow/Cattail 0
Marsh
6/30/2016 BROG None Drainage swale dominated by reed 0
canary grass

N/A BRO7 N/A Not Evaluated 0

6/30/2016 BROS WM Wet Meadow Cqmmunlty - no type 0
assigned
6/30/2016 BR09 None Upland 0
6/30/2016 BR10 None Upland 0
6/30/2016 BR11 None Drainage Swale 0
6/30/2016 BR12 WMs83 Southern Seepage Meadow/Carr 25
6/30/2016 BR13 WMsS83 Southern Seepage Meadow/Carr 25
6/30/2016 and

2/15/2016 BR14 WM or OP Wet Meadow or Calc Fen 50
7/1/2016 BR15 None Upland 0
7/1/2016 BR16 None Upland 0
7/1/2016 BR17 WMp73 Prairie Wet Meadow/Carr 0
7/1/2016 BR18 WMp73 Prairie Wet Meadow/Carr 0
7/1/2016 BR19 WMs83 Southern Seepage Meadow/Carr 25
7/1/2016 BR20 WMsS83 Southern Seepage Meadow/Carr 25
7/1/2016 BR21 WMp73 Prairie Wet Meadow/Carr 0
712016 BR22 OPp93 Calc Fen - Prali:lanxtremely Rich 190
712016 BR23 OPp93 Calc Fen - Pral;anxtremely Rich 55
8/16/2016 BR24 None Upland 0
R/16/2016 BR2S OPp93 Calc Fen - Pral;lanxtremely Rich 75
8/16/2016 BR26 None Upland 0
8/16/2016 BR27 WM Degraded Wet Meadow 0
8/16/2016 BR28 None Upland/Degraded Wetland 0
8/16/2016 BR29 None Upland 0
8/16/2016 BR30 None Upland 0
8/16/2016 BR31 None Upland 0
R/16/2016 BR32 OPp93 Calc Fen - Pral;lanxtremely Rich 110
8/16/2016 BR33 WM Wet Meadow Complex 0




APPENDIX B

Summary of Scoring Results



Site C. aquatilis | C. hystericina | C.prairea | C.sterilis | G.procera | L.kalmii | P.glauca | R.capillacea | S.verticillata | T.maritima | T. palustris _Point Summary Native Plant Community
BRO1 25 25 25 5 80|OPp93
BRO02a 0|WMp73
BRO02b 0|MRp73
BRO03 0|WMs83
BRO04 0|WMs83
BRO05 0|None
BR06 0|None
BRO7 0|N/A
BR08 0|WM
BR09 0|None
BR10 0|None
BR11 0|None
BR12 25 25| WMs83
BR13 25 25|WMs83
BR14 25 25 50| WM or OP
BRI15 0|None
BR16 0|None
BR17 0|WMp73
BR18 0|WMp73
BR19 25 25| WMs83
BR20 25 25| WMs83
BR21 0|WMp73
BR22 25 25 25 25 25 25 25 190|OPp93
BR23 25 25 55|OPp93
BR24 0|None
BR25 25 25 25 75|0Pp93
BR26 0|None
BR27 0|WM
BR28 0|None
BR29 0|None
BR30 0|None
BR31 0|None
BR32 25 25 25 25 110|OPp93
BR33 0|WM




APPENDIX C
Site Photos
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APPENDIX D

Relevé Forms



Survey Date (s) | Site | Native Plant Community Description Relevé ID | MN DNR | Within
Code Fen ID Project
Footprint
(8/12/2016)
6/29/2016 and Calc Fen - Prairie Extremely Rich
2/15/2016 BRO1 OPp93 Fen sam16-001 ID Yes
7/1/2016 BRO02 WMp73 Prairie Wet Meadow/Carr sam16-004 Yes
7/1/2016 BRO02 MRp93 Prairie Bulrush-Arrowhead Marsh | sam16-005 Yes
6/30/2016 BRO3 WMp73 Prairie Wet Meadow/Carr sam16-002 No
6/30/2016 BR04 WMs83 Southern Seepage Meadow/Carr | sam16-008 No
6/30/2016 | BROS None Degraded Wet Meadow/Cattail | (. 16 00q Yes
Marsh
6/30/2016 BRO6 None Drainage swale dominated by reed Yes
canary grass

N/A BRO7 N/A Not Evaluated No

6/30/2016 | BROS WM Wet Meadow Community -notype | o, 16 ogp No
assigned
6/30/2016 BRO9 None Upland Yes
6/30/2016 BR10 None Upland No
6/30/2016 BRI11 None Drainage Swale No
6/30/2016 BR12 WMsS83 Southern Seepage Meadow/Carr | sam16-00e No
6/30/2016 BR13 WDMs83 Southern Seepage Meadow/Carr | sam16-00c No
6/30/2016 and

2/15/2016 BR14 WM or OP Wet Meadow or Calc Fen sam16-003 No
7/1/2016 BRI15 None Upland No
7/1/2016 BR16 None Upland No
7/1/2016 BR17 WMp73 Prairie Wet Meadow/Carr sam16-006 No
7/1/2016 BR18 WMp73 Prairie Wet Meadow/Carr No
7/1/2016 BR19 WMsS83 Southern Seepage Meadow/Carr | sam16-007 No
7/1/2016 BR20 WMsS§3 Southern Seepage Meadow/Carr | sam16-00d No
7/1/2016 BR21 WMp73 Prairie Wet Meadow/Carr Yes
7/1/2016 | BR22 OPp93 Calc Fen - Pra“;:f’“remely Rich Fortier 6 No
2112016 BR23 OPp93 Calc Fen - Pral;;zfxtremely Rich No
8/16/2016 BR24 None Upland Yes
8/16/2016 | BR25 OPp93 Cale Fen - Pra“FlZthremely Rich | mi6-015 Yes
8/16/2016 BR26 None Upland Yes
8/16/2016 BR27 WM Degraded Wet Meadow No
8/16/2016 BR28 None Upland/Degraded Wetland Yes
8/16/2016 BR29 None Upland Yes
8/16/2016 BR30 None Upland Yes
8/16/2016 BR31 None Upland Yes
8/16/2016 | BR32 OPp93 Cale Fen - Pra“FlZthremely Rich | o mi6-014| Fortier 5 No
8/16/2016 BR33 WM Wet Meadow Complex No
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Hirasols ! Initial Scan
MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered
MNDNR, Division of Ecological & Waler Resources, 500 Lafayelie Road, Box 25, St. Paul, MN 55155 ‘ Qcd

THABIVENTOF .
Roh Fpseiests Edited

GENERAL INFORMATION SITE DATA SHEET Final Scan

DNR RELEVE # |
Surveyor(s): _ S M e
Surveyor's Releve #: Sawa 11y 663\ Surveyor's Place Name: _EEZ,,Z?@ l
Institution: (M)Bs (E)CS (N)JHP (U)SFS - (U) of "'O)uP Mt
Purpose of RelevéN (C)Iasmfcatiog {R)are species habitat (M)onitoring (O)ther
Revisit: (Y)es (Mjo~—-Original DNR Releve#:
Date: 2% Month: Tu Al Year: 2D \ L. (eg 09 JUL2004)
MBS Site#: ______ Ownership:
VEGETATION INFORMATION
Vegetation Group: (WU) wooded upland (OU) open upland  (WW) wooded wetland t(yr) ehi/él]ijﬁd
NPC Code (Name): ¢ w9 '3 _( k )
NPC Ranking in Releve e ]
Stand Typical of NPGY (Y)es _N)o (U)ncertain i
If No, identify approprlate odifier: (N)atural disturbance (H)uman disturbance (Y)oung stand (<40 yrs) (O)ther
Releve Typical of Stand(KF%
If No, identify appropriate modifier: (H)Igher Quality (L)ower Quality (C)anopy Gap (O)ther _
Plot Location in NPC: (F)ar from community boundary (M)oderately far from boundarﬂ/ ( )lose {o boundary> (E)cotonal

# 3IATT3d °UNd H

LOCATION INFORMATION
! P o
UTM: 8 @ LR E (esord n NADE3, Zomo 14| Permanent Marl(r”wN (N)o) (Y)es
: DEREN vy Marker Type / Placement:

UTM Accuracy: __ meters )

Location Sourceg {G)PS YA)ir photo (T)opomap (L)DAR (O)ther

County: \J ELABGETAED L LWt Township: __ N Range: _____ Section:__ QQRT:___ of QRT:__
PLOT INFORMATION
" PlotSize: A0 mx L Om = | BA M

Elevation: _ _ _ _ ft. Slope: 2 %3 (%) Aspect: __L._,g {e.g., N, NE, etc.; LV for level)

Topographic Context: (C)rest (U)pp
SOIL INFORMATION

y(LYower (T)oe (F)lat (D)epression (?)uncertain

Litter Thickness: cm
. - Depth of Layer Coarse Fr t
Litter Type: (L)eaves (N)eedles (G)rass (O)ther i Y bl Llaling
Humus Thickness: cm Top Bottom = Texiure® ' Type® Volume®
HumusType: (M)or (M)oder (P)rairie mull (W )ormed mull (1: _QOcm (>)__cm :
Earthworms Present: (Y)es (N)o ® 2 cm (*)_cm
Earthworm Rapid Assessment Rank qow > heavy) (1) (2) (3) (4) (5) 513 __cm ) __cm
Depth to Semi-Permeable Layer: ____ cm =) 4 cm () ___cm
Depth to Gray Colors or Redox Features ___.c¢cm _—_'< 5. cm () cm
Drainage Class: (E)xcessively/Somewhat excessrvely (W)ell (M)oderately well o g em (%) cm
(S)omewhat poorlg P)oorly (V)ery poorly drained 0 7 om () em
Height of Moss Hummocks: _~ cm 8 I N )
Sphagnum Cover: % S em () om -
A S=sand, LS=loamysand, SL=sandyloam, L=loam, SiL= siftloam, SCL=
Depth of Standmg Water (O —...tm ' sandy clay loam, CL=clayloam, SICL=silty clayloam, SC=sandyclay, SICE silty
pH of Surface Water: + clay, C=clay, RO=rock, PE=peat, MP =mucky peat, MU =muck
A Depth to Bed K If origin of peat'or mucky peat is known, add suffix to two-letter code: -m = moss, -5
verage Depth to Bedrock: _~ ~ cm = sedge )
ExposedRock: __ % B Gr=gravel, Co=cobbles, 5t=stones, Bo=hboulders

Rock Group: (Flelsic (M)afic (C)alcareous (S)andstone (S)ioux quartzite (O)ther ¢ 0=<15%, 1=1535%, 2=35-60%, 3 =60-90%, 4 =>90%, ? = unknown ‘
Rock Type: ' .

General Soil Texture: (C)lay (L)oam (S)an
. {
Remarks Sy \,?0 0_ ; G ‘n)
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P »
Basal Area & Tree Diameters - DBH List: (Clomplete {P)artial Notes: 5 A -
Specles L/D BA-1 BA-2 | Ave. |DBH (cm) Z(,?),) z 43 % 2’

Releve-Wide DBH Statistics 7
Prism Factor: Min: Max: Median; Photos Taken: (Y (N)o Revised June 2013




VEGETATION DATA SHEET

DNR RELEVE # __

Surveyor(s Q)""

County: \—JfW\

1y

Surveyor's Releve #: {1} -0 Date: b}’!L@J\Lﬁ

Surveyor's Place Name: %})

K = stem succulents
F = floating-leaved
S = submerged

X = epiphytes

1 <5% cover, many individuals
+ <5% cover, few (2-20) individuals
r <5% cover, single

Note: indicate tree canopy by recording "Ca" to right of canopy layer life form/height code (ex: "D6~-9p, Ca")
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"Life Form ~ Height Cover Sociability Reliability Code Selected Remark Codes
B = broadleaf evergreen 8 >35m Group Species 5 = extensive mat 0 = varlety certain DD = dead
D = broadleaf deciduous 7 = 20-35m c 5 75-100% 4 = small colonies, broken mat 1 = cf, var./subsp. DY = dying
E = needleleaf evergreen 6 =10-20m i 4 50-75% = large group, many plants 2 = specles certain GE = germinating
G = graminoids 5=5-10m p 3 25-50% 2 = small dense clumps 3 = species complex SD = seedling
H = forbs 4=2-5m r 2 5-25% 1.= growing singly 4 = cf. specles SP = sprout (coppice)
L =lichens *3=0.5-2m b 1-5% 5 = genus certain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <i% 6 = cf. genus OP = outside plot (<2m)
C = climbers 1 =0-0.1m Abundance 7 = unknown ## = specimen collection #




Initial Scan

MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM

STATINENIOF
RAIRI Ep5eustis

GENERAL INFORMATION

DNR RELEVE # .
Surveyor(s): SV et

MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155

SITE DATA SHEET

Entered
Qcd
Edited
Final Scan

Surveyor's Releve #: & Surveyor's Place Name:

FRCN

Institution: (M)BS (E)CS (N)HP (U)SFS (U) of M ((O)fisEs ¥ 1t 2.

# INATT13Y UNA “

Purpose of Releve:(C)lassification (R)are species habitat - (M)onitoring  (O)ther

Revisit: (Y)es ¢ N)d) Original DNR Releve #:
Date: 2% Month: '§ u W\ Year: . A\ Vig (eg OQJULZDM)
MBS Site #: Ownershlp

VEGETATION INFORMA TION

Vegetation Group: (WU) wooded up!and (OU) open upland  (WW) wooded wetlan(/OW ) ope

5 e

NPC Code (Name); &jq o P S

—

nvsnd

—(
NPC Ranking in Releve:
Stand Typical of NPCy~(Y)gs (N)o (U)ncertain
If No, identify approprizte-fi
Releve Typical of Stand: (Y)es (N)o
If No, identify appropriate modifier: (H)igher Quality (L)ower Quality (C)anopy Gap

odifier: (N)atural disturbance {(H)uman disturbance (Y)oung stand (<40 yrs) (O)thei’

{O)ther,

Plot Location in NPC: (F)ar from community boundary (M)oderately far from boundary (C)lose to boundary (E )cotonal

LOCATION IINEORM/? TION,
UTM: 3
A e o (record in NADB3, Zone 15)
4348 &QEQN} U 14
UTM Accuracy: meters e}
Location Source: (G)PS (A)irphoto (T)opo map (L)YDAR (O)ther

Permanent Marker: (N)o (Y)es
Marker Type / Placement:

County: \ e\t e e Township: N
PLOT /NFORMA TION

PlotSize: 1 & mx V& m= | & m?

Elevation: _ _ _  ft. Slope: __ _ (° ) ___ (%) - Aspect:

Topographic Context: (C)rest (U)pper (M)idd (L)ower (T)oe

SOIL INFORMATION
Litter Thickness: ‘cm
Litter Type: (L)eaves (N)eedles (G)rass (O)ther
Humus Thickness: cm
HumusType: (Mor (M)ader (P)rairie mull (W )ormed mull
Earthworms Present: (Y)es (N)o

Earthworm Rapid Assessment Ranltfow— eyt (1) (2) (3) (4) (5)
Depth to Semi-Permeable Layer: _  cm
Depth to Gray Colors or Redox Features: _ _ __ctm

(E)xcessively/Somewhat excessively (W)ell (M)oderately welt
(S)omewhat poorly(P)ocrIy @))ew poorly drained

Height of Moss Hummocks: Lol

Sphagnum Cover:

Drainage Class:

%

Depth of Standing Water: (>) _.__.¢cm
pH of Surface Water: +
Average Depth to Bedrock: __~ cm

%

Exposed Rock:

Rock Group: (Felsic (M)afic (C)alcareous (S)andstone (S )ioux quartzite (O)ther
Rock Type: :

-

;:%;5_

wlaA

Range: ___ Section: ___ QQRT:___ of QRT:

(e.g., N, NE, etc.; LV for level)

(F)at (D)epression (?)urcertain

Depth of Layer Coarse Fragments
Top Bottom Texture® *_Type®  Volume®

(1: __Qcm (») ___cm

» 2: _ om (») cm
13 __cm (?)___om
= ) 4: cm (®)__cm
=95 cm (?)__cm
(}3) 6: cm (*)_cm
7: _ _cm () cm

\8: cm (>) cm

A §=sand, LS=loamy sand, SL=sandy loam, L=loam, SiL=silt}oam, SCL=
sandy clay foam, CL=clay loam, SICL=silty clayloam, SC=sandyclay, SICE silty
clay, C=clay, RO=rock, PE=peat, MP = muckypeat, MU =muck

If origin of peat'or mucky peat is known, add suffix to two-letter code: -m = moss, -s
= sedge

B Gr=gravel, Co= cobbles, St=stones, Bo=hboulders

€ 0=<15%, 1=15-35%, 2=35-60%, 3 = 60-90%, 4=>90%, ?=unknown

DBH List: (Clomplete (P)artial
DBH {cm)

Basal Area & Tree Diameters
LD BA-1

Species BA-2 Ave.

Releve-Wide DBH Statistics
Min: Max: Median:

Prism Factor:

Photos Taken: U;s

(N)o

Revised June 2013




VEGETATION DATA SHEET DNR RELEVE # __
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Life Form _ Height Cover Sociability ‘ Reliability Code Selected Remark Codes
B = broadleaf evergreen 8 >35m Group Species 5 = extensive mat 0 = variety certain DD = dead
D = broadleaf deciduous 7 = 20-35m c 5 75-100% 4 = small colonies, broken mat 1 =cf, var./subsp. DY = dying
E = needieleaf evergreen 6 = 10-20m i 4 50-75% 3 =large group, many plants 2 = specles certain GE = germinating
G = graminoids §5=5-10m p 3 25-50% 2 = small dense clumps 3 = species complex SD =seedling
H = forbs 4=2-5m r 2 5-25% 1.= growing singly 4 = cf. specles SP = sprout (coppice)
L =lichens '3=0.5-2m b 1-5% 5 = genus certain FR = fruiting
M =mosses & liverworis 2=0.1-0.5m a <1% 6 = cf. genus OP = outside plot (<2m)
C =climbers 1=0-0.1m Abundance 7 = unknown #il = specimen collection #

K = stem succulents
F = floating-leaved
S = submerged

X = epiphytes

1 <5% cover, many individuals
+ <5% cover, few (2-20) individuals
r <5% cover, single

Note: indicate tree canopy by recording "Ca" to right of canopy layer life form/height code (ex: "D6 - 9p, Ca")
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Releve Typical of Stanc{f"(Y)es 3{N)o '
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Earthworm Rapid Assessment Rank (ow— heawy: (1) (2) (3) (4) (5) S13 __em ()___cm
Depth to Semi-Permeable Layer: _ _ _ cm ?' 4: _ om ()___cm
Depth to Gray Colors or Redox Features: ______cm :|< 5: em {(*)___cm
Drainage Class: (E)xcessively/Somewhat excesslvely (W)ell (M)oderately well o lg em (*)___em
(S)omewhat poorlyfﬁD oorly “(V)ery poorly drained 0 7 _cm *) om
Height of Moss Hummocks: __ ___ .cm 8: — ) -
Sphagnum Cover: ____% A Szran:j LS=Io:mmysar(1d SL=sandy loam, L=loam, SiL= silt.loam SCLz
Depth of Standing Water: (>) . _¢&m ' sandy claly loam, CL=clay’[oam, SICLy=v'siIty'cIay|c>am,' SC=sandy :Ia\;, SIC = silty
pH of Surface Water: - - clay, C=clay, RO=rock, PE=peat, MP=mucky peat, MU= muck
If origin of peat’or mucky peat is known, add suffix to two-letter code: -m = moss, -s
Average Depthto Bedrock: _~ _ ¢cm = sedge ]
Exposed Rock: _ % B Gr=gravel, Co=cobbles, St =stones, Bo=boulders
Rock Group: (F)elstc (M)afc (C)alcareous (S)andstone (S)loux quarizite (OMther ¢ g_cisu;, 1=1535%, 2=35-60%, 3= 60-90%, 4 =>30%, 2= unknown
Rock Type: .
e
General Soanexture (Chtay (L)oam (S)and (S)iit (R) ock((M)uck (P)eat) ]
Remarks: y ' \QM@L&% M}:@g_% AL __ﬁ“éa ST
o0 viees ey : r ﬁﬂif_\ e o Olaae N sz_wi“ u_wmﬁ*im K.,
“idhaelle (zw%&w% s st e 09 S wapus_peiiela L é:m ke o feobinge
b Arvranpdia, L!)_. wwww{ifméw A e Gope.. Dy

b S gxwwikg»ﬁgg%&_ ;MLM&@_ _é;r_www S Cpesy sblicbence botvelin o Q.
NEAESe §

e \nove
Basal Area & Tree Diameters DBH List: (Clomplete (P)artial Notes: M (Lﬁ(’&

Species L/D BA-1 BA-2 | Ave. |DBH {cm) w k )
T Psve et
Lok watspelenl
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Releve-Wide DBH Statistics

Prism Factor: Min: Max: Median; Photos Taken: C)Ezs (No Redsed Jine 2013
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VEGETATION DATA SHEET DNRRELEVE#__
Surveyor(s): S M .| %wvm Surveyor's Releve #: s
County: \{(:uww Mew rue Surveyor's Place Name: 214
ID | C.5 |SPECIES NAME REMARKS| [ID | C.S |SPECIES NAME REMARKS| |ID | C.5 |SPECIES NAME REMARKS
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Sociability

Life Form Height Cover

B = broadleaf evergreen " 8>35m Group Species 5 = extensive mat

D = broadleaf deciduous 7 =20-35m c 5 75-100% 4 = small colonies, broken mat
E = needleleaf evergreen 6 =10-20m i 4 .50-75% =large group, many plants
G = graminoids 5=5-10m p 3 25-50% 2 = small dense clumps

H = forbs 4=2-5m r 2 5-25% 1.= growing singly

L =lichens "3=0.5-2m b 1-5% '

M =mosses & liverworts 2=0.1-0.5m a <1%

C =climbers 1=0-0,1m Abundance

K = stem succulents
F = floating-leaved
S = submerged

X = epiphytes

1 <5% cover, many individuals
+ <5% cover, few (2-20) individuals
r <5% cover, single

0 = variety certain

1 =cf, var./subsp.

2 = species certain
3 = species complex
4 = cf. species

DD =dead
DY =dying

SD = seedling

5 = genus ceriain FR = fruiting
6 = cf. genus OP = outside plot (<2m)
7 = unknown

Note: indicate tree canopy by recording "Ca" to right of canopy layer life form/height code (ex: "D6-9p, Ca")

GE = germinating

SP = sprout (coppice)

Selected Remark Codes

## = specimen collection #




Rock Group: (F)elsic (M)afic (C)alcareous (S)andstone (S)ioux quartzite (O)ther
Rock Type: '

General Soil Texture (C)lay/l. oam 1‘

)and ()it {R)ock (M) UckQ (P eat)

Remarks: Cﬂ 3V S g fe8 e

Initial Scan L
MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered .
MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 QC'd g
Edited bl
GENERAL INFORMATION SITE DATA SHEET Final Scan 2
DNR RELEVE # o l"l]
Surveyor(s): R T 1w, m
Surveyor's Releve #: $finiitg -0®4,  Surveyor's Place Name: "?}Q@IZ@ r<n
Institution: (M)BS (/é:'s;(;)H\P‘ )SFS (U) of MO )hiar ¥ AYYE. H
Purpose of Releve: (€)lassification (R)are species habitat (M)onitoring (O )ther l
Revisit:  (Y)es (”@L 0 Ongmal DNR Releve #: _
Date: '€ Month: T w Year: ap thp _ (e.q. 09 JUL 2004)- |
MBS Site #: __ Ownership: |
VEGETATION INFORMATION I
Vegetation Group: (WU)wooded upland (OU) open upland  (WW) wooded wetland (TOW) open wgﬂahd
NPC Code (Name): \«( e AC )
NPC Ranking in Releve:
Stand Typical of NPC: (Y)es (N)o (U)ncertain ]
If No, identify appropriate madifier: (N)atural disturbance (H)uman disturbance (Y)oung stand (<40yrs) (O)ther
Releve Typical of Stand: (Y)es (N)o
If No, identify appropriate modifier: ({H)igher Quality (L)ower Quality (C)anopy Gap (O)ther
Plot Location in NPC: (F)ar from community boundar}(‘ma‘f rately far from boundary {(C)lose to boundary (E)cotonal
(Mot
LOCATION INFORMATION, ‘
utM: . 18 S (Qé (ecord n NADEBS, Zone 467 Permanent Marker: ‘(N)
ér 485748 N V4 Marker Type / Placement:
UTM Accuracy: meters
Location Source:- (G)PS; (A)irphoto (T)opo map (L)iIDAR (O)ther
County: yk, Liveal \!V\m,;” €48t Township: __ N Range: ___ _ Section:___ QQRT:____ of QRT: __
PLOT INFORMATION
PlotSize: A0 mx AD m= \orym? ‘
Elevation: ____ _ __ft. Slope: __ __ () or _¢J (%) Aspect: _L;\gf; (e.g., N, NE, etc.; LV for level)
Topographic Context: (C)rest (U)pper (M)iddle (L)ower (T)oe (F)lat (D)epression (?)uncertain
SOIL INFORMATION ‘
Litter Thickness: ___cm Depth of Layer Coarse Fragments
Litter Type: (L)eaves (N)eedles (G)rass (O)ther
Humus Thickness: cm Top Bottor Texture® ' _Type®  Volume®
HumusType: (M)or (M)oder (P)rairie mull (W )ormed mult (1: _Ocm () ___cm
Earthworms Present: (Y)es (N)o * 2: cm (>) cm
Earthworm Rapid Assessment Rank fow — heavy)t (1) (2) (3) (4) (5) 513 cm (>) cm
Depth to Semi-PermeabIe Layer: _ _ _ cm )4 cm (>)____cm
Depth to Gray Colors or Redox Features: __ _ cm :’< 5: cm (> cm
Drainage Class: (E)xcessively/Somewhat excessively (W)ell (M)oderately well C | g: om (3) cm
o |8 -
{S)omewhat poorly {P)oorly (V)ery poorly drained .
Height of Moss Hummocks:———"  ¢m Z; o (%) e
Sphagnum Cover: ._____% Asg . -d I - <:) SL= sandy | L=1 SiL=sittl scL
=sand, = loamy sand, = sandy loam, L=loam, = silt loam, =
Depth of Standing Water: (>)_ __.__.¢&m sandy clay loam, CLy=claonam, SICLV=,siltyclayloam, SC=sandy clay, SIC= silty
pH of Surface Water: + ) clay, C=clay, RO=rock, PE=peat, MP =muckypeat, MU = muck
. A Depth to Bed K If origin of peat or mucky peat is known, add suffix to two-letter code: -m = moss, -s
verage Depthto Bedrock: ____ cm =sedge _
ExposedRock: % B Gr=pgravel, Co= cobbles, St=stones, 8o=boulders

C0=<15%, 1= 15-35%, 2=35-60%, 3 = 60-90%, 4=>30%, ? = unknown

v

L._l._)“»@ L‘—’K&é g)_((MLAéQ_‘}W:Ef_ &

DBH List: {Clomplete (P)artial
DBH (cm)

Basal Area & Tree Diameters
Species L/D BA-1 BA-2 Ave,

Releve-Wide DBH Statistics
Prism Factor: Min: Max: Madian:

Photos Taken(tY)éé» (Nyo

Revised June 2013




VEGETATION DATA SHEET

DNRRELEVE #

Surveyor(s): g~ﬁ’5§:§%§wws\

Surveyor's Releve #:#®itk- 04 Date: (g I ’;%c)f 17

K = stem succulents
F = floating-leaved
S =submerged

X = epiphytes

1 <5% cover, many individuals
+ <5% cover, few (2-20) individuals
r <5% cover, single

Note: indicate tree canopy by recording “Ca" to right of canopy layer life form/eight code (ex: "D6- 9p, Cca")

. o 2 sd »
County: Ve Wewr Wewnierat Surveyor's Place Name: Krga
ID { C.S|SPECIES NAME REMARKS ID | C.S |SPECIES NAME REMARKS 1D { C.S |SPECIES NAME REMARKS
1 Ci-2% | _Hi-3e | Col-Be
& |G soLadireen A | 7. aunen | B Rt
[. | A cnstisingm 4 | C Py
+ | B, Ceispur, 2. | C pravanbesing Sm@IeTh
L T damwpeissts PR P ERY TN
= "
L | P auien 2 | O blomsias
LB capmnsmssis L | P Pentesis
2 | G, LepuphT] L 0. HiRtuivy
I | € wincurecsn UL, prndieeniiitd
LS uwieeamaa LG Se e
L | D eretmpeuing | [ Besriessdi
\ | T Dasuceregpuni L | H b etuva
L Bt o L] ST pun s
L E ] & vorinpen
\ | Bltowapaisen
S, PecTivinem o
"Life Form Height Cover Sociability Reliability Code Selected Remark Codes
B = broadleaf evergreen 8 >35m Group Species 5 = extensive mat 0 = variety certain DD = dead
D = broadleaf deciduous 7 =20-35m c 5 75-100% 4 = small colonies, broken mat 1 =cf. var./subsp. DY = dying
 E = needleleaf evergreen 6 =10-20m i 4 50-75% 3 = large group, many plants 2 = species certain GE = germinating
G = graminoids 5=5-10m p 3 25-50% 2 =small dense clumps 3 = specles complex SD = seedling
H = forbs 4 =2-6m ¥ 2 5-25% 1 = growing singly 4 = cf. species SP = sprout {coppice)
L =lichens 3=0.5-2m b 1-5% 5 = genus certain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <1% 6 = cf. genus OP = outside plot (<2m)
C =climbers 1=0-0.1m Abundance 7 = unknown ## = specimen collection #




hrrascta | Initial Scan
I MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered
e | MNDNR, Division of Ecological & Water Resources, 500 Lafayeite Road, Box 25, St. Paul, MN 55155 «QC'd‘ g
Rt Edited
GENERAL INFORMATION SITE DATA SHEET Final Scan ;
DNR RELEVE # o p
Surveyor(s): g Vgl m
Surveyor's Releve #: 3\ -enS Surveyor's Place Name: _Re-d 2 tut 2, l$1
Institution: (M)BS (E)cS_(N)HP (U)SFS (U)ofM (©@)the) M~ I+
Purpose of Releve:” é))lassnﬂcano {R)are species habitat (M)onitoring (O )ther I
Revisit:  (Y)es @)“”‘““Orlglnal DNR Releve #:
Date: 2{ Month: Juyd Year: 20 | Lg‘ (0.5. 09 JUL 2004) I
MBS Site #: __ Ownership: |
VEGETATION INFORMATION — |
Vegetation Group: (WU) wooded upland (OU) open upland  (WW) wooded wetland (O@open wetlang
NPC Code (Name): 11\ 2 g i@ o )
NPC Ranking in Releve; ...
Stand Typical of NPC: (g_&)(N)o (U)ncertain )
If No, identify appropnate - modifier: (NYatural disturbance (H)uman disturbance (Y)oung stand (<40 yrsy (O)ther
Releve Typical of Stand’ Yes.#(N)o
If No, identify appropriate modifier: (M)igher Quality (L)ower Quality (C)anopy Gap (O)ther
Plot Location in NPC: (F)ar from community boundary (M )oderately far from boundary ((C)Iose © bou dfw, (E)cotonal
LOCATION INFORMATION L
UTM: Gll); 5 _‘:? 9 I } Permanent Markef: (NB (Y)es
{record in NAD83, Zone 15} e
i@&ijﬁ N Marker Type / Placément:
UTM Accuracy: meters
Location 5\ rce: PS (A)irphoto (T)opomap (L)IDAR (O)ther
County: r&LhM 4511478 Township: ___ _ N Range: ______ Section:__ QQRT:___ of QRT: ____
pLOT INFORMA TION
PlotSize: AD mx A m= | shH m? .
Elevationn ______ft. Slope: __ (") or ___ (%) Aspect: _ __ (eg. N, NE, efc;LV for level)
Topographic Context: (C)rest (U)pper (M)iddle (L)ower (T)oe (F)laé‘ (D)epress;o\) (?)uncertain
SOIL INFORMATION _
Litter Thickness: cm
Litter Type: (L)eaves (N)eedles (G)rass (O)ther Depth of Layer Coarse Fragments
Humus Thickness: cm ~Top  Boftom = Texure" " Type® Volume®
HumusType: (M)or (M)oder (P)rairie mull (W )ormed mull (1: _Qcm ()_cm
Earthworms Present: (Y)es (N)o ® 2. __cm (()__cm
Earthworm Rapid Assessment Rank fow — heawy): (1) (2) (3) (4) (5) 513 __cm )__cm
Depth to Semi-Permeable Layer: _ _ _ cm % 4: _ cm ()___cm
Depth to Gray Colors or Redox Features: ______cm :’< 5 em (>)___cm
Drainage Class: (E)xcessively/Som whatexcessxvely (W)e" (M)oderately well o |g em ()___cm
(S)omewhat poor;{ (P oorly)(V ery poorly drained 0 7 mcm ) em
Height of Moss Hummocks: ey’ 8 I 5) _cm
Sphagnum Cover: ____ % - A S=:an-d L.‘)"lz:oacr:1 sar(|d SL = sandy loam, L=loam SIL-sNt.loam SCL=
Depth of Standing Water: =) . Ctm sandy cla,y Ioa?n, CLy= claylloam, SICLy=.silty,clay_loam,’ SC=—sandy cla\;, SIC-= sifty
pH of Surface Water: o ) clay, C=clay, RO=rock, PE=peat, MP=mucky peat, MU = muck .
’ If origin of peat or mucky peat is known, add suffix to two-letter code; -m = moss, -s
Average Depth to Bedrock: _~~ cm = sedge )
ExposedRock: _ % 8 Gr=gravel, Co= cobbles, St=stones, Bo=boulders

Rock Group: (Flelsic (M)afic (C)alcareous (S)andstone (S)[oux quartzite (O)ther
Rock Type:

General Soil Texture: (C)ay (L)oam (S)and (S)it (REock (M)uck (P)eat

Remarks: _,

. € 0=<15%, 1=15-35%, 2= 35-60%, 3 = 60-30%, 4 =>90%, ? = unknown

DBH List: (Clomplete (P)artial
DBH {cm)

Basal Area & Tree Diameters
L/D BA-1 BA-2 | Ave.

Species

Releve-Wide DBH Statistics
Min: Max: Median:,

- - \

Prism Factor:

Photos Taken: @3 {N)o

| Notes: 4 gg% | ‘
%‘j i) c%w &%@%&% M&;g\& QWMVUJH@MWQ%W

Redsed Juns 2013




VEGETATION DATA SHEET

DNR RELEVE # __

Surveyor's Releve #:Sfwl,-0bH% Date: (g\;?ybﬂé?

i = stem succulents
F = floating-leaved
S = submerged

X = epiphytes

1 <5% cover, many individuals
+ <5% cover, few (2-20} individuals
r <5% cover, single

Surveyor(s): _exshV]8%
Al ¥ B
4 . ) ﬁ : Lo
County: %«3&%@ S m,g AL Surveyor's Place Name: %{,,/ 2. PV e
< .
ID | C.S|SPECIES NAME REMARKS ID | C.S |SPECIES NAME REMARKS ID | C.S |SPECIES NAME REMARKS
5
. R ‘ W% L i (: ] ’% @
L
‘ 1D coeneenin A0, Laassveas
R 2 B goscwesesne
4 [ Ruovaeay Bt T e 2. | S, TS Montrhiy
|0 supmevareini 2 [8, deovuy
LR Jueemasvs
L | P arosin s
"Life Form Height Cover Sociability Reliability Code Selected Remark Codes
B = broadleaf evergreen 8 >35m Group Species 5 = extensive mat 0 = variety cerain DD =dead
D = broadleaf deciduous 7 =20-35m c 5 75-100% 4 = small colonies, broken mat 1 =cf. var./subsp. DY =dying
E = needieleaf evergreen 6 = 10-20m i 4 50-75% 3 =large group, many plants 2 = species certain GE = germinating
G = graminoids 5=5-10m p 3 25-50% 2 = small dense clumps 3 =species complex SD = seediing
H = forbs 4 =2-5m r 2 5-25% 1.= growing singly 4 = cf, species SP = sprout {(coppice)
L = lichens 3=0.5-2m b 1-5% 5 = genus cenrain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <1% 6 =cf. genus OP = outslde plot (<2m)
C =climbers 1=0-0.1m Abundance : 7 = unknown ## = specimen collection #

Note: indicate tree canopy by recording "Ca” to right of canopy layer life form/height code (ex: "D6-9p, Ca")




Initial Scan
i MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered =

oo, MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 Qc'd g

AR RESUAIES . Ed'

GENERAL INFORMATION SITE DATA SHEET i Somn ,’3
DNRRELEVE# _ _ _ f
Surveyor(s): _ .ic 2% ] Lt L‘F"{iu!‘n! m
Surveyor's Releve #: S ~. Surveyor's Place Name: %QAT’ r<n
Institution: (M)ss (E)cs (N)HP (U)SFS (U)ofM (O)thepy  Mivyz— T
Purpose of Releve:({C)lassifitation (R)are species habitat (M)onitoring (O)ther '
Revisit: (Y)es (N)o Original DNR Releve # o
Date: _2 % Month: .3 \\ L. Year: ‘ 63 \ (ag 09 JUL 2004} l
MBS Site#: ______ Ownership: I

VEGETATION INFORMATION T l
Vegetation Group: (WU)wooded upland  (OU) open upland  (WW) wooded wetland  (OW.).opgn wetiand.,

NPC Code (Name): Mk T\ 3514 )
NPC Ranking in Releve: o
Stand Typical of NPC: (Y)es (N)o (U)ncertain )
If No, identify appropriate modifier:  (N)atural disturbance (H)uman disturbance (Y)oung stand (<40 yrs) (O)ther
Releve Typical of Stand: (Y)es (N)o
If No, identify appropriate modifier: (H)igher Quality (L)ower Quality (C)anopy Gap (O)ther. iy
Plot Location in NPC: (F)ar from community boundary (M)oderately far from boundan{)toseﬁbc@daw (E)cotonal
LOCATION INFORMATION e
UTM: 1D 2 (4B E i NADES. Zomm 151" Permanent Marke@ (Y)es
4955708681 N {racord in NADS3, Zoro 150 Marker Type / Placement:
UTM Accuracy: meters \é\
Location Source: (G)P§ (A)irphoto (T)opo map (L)IDAR (O)ther
County: \JLLL«&\,J %ﬁ% Wi bt Township: __ _ N Range: _____(' Section:__ QQRT:_____ of QRT:__

PLOT INFORI\JA TION
PlotSize: \ & . mx )y d m = _| & m?

Elevation: _ ___ _ ft. Slope: __ _ (®)or _ & (%) Aspect: L v (e.g., N, NE, efc.; LV for level)
Topographic Context: (C)rest (U)pper (M)iddle (L)ower (T)oe (F)lalii/'e;;;;;mj (?)uncertain
SOIL INFORMATION
Litter Thickness: ____cm Depth of Layer Coarse Fragments
Litter Type: (L)eaves (N)eedles .(G)rass (O)ther
Humus Thickness: om . Top - _Bottom = Texture® * Type® Volume®
HumusType: (M)or (M)oder (P)rairie mull (W)ormed mutt M: _Qcm () _cm ’
Earthworms Present: (Y)es (N)o . " 2: ___cm (?)_cm
Earthworm Rapid Assessment Rank tow— heavyy: (1) (2) (3) (4) (5) 513 ___cm (>)__cm
Depth to Semi-PermeabIe Layer: _ _ _ cm @ 4: _ cm (®?)___cm
Depth to Gray Colors or Redox Features: _____ cm j< 5 _ _cem ()__cm
Drainage Class: (E)xcesslv_eqlx/ﬁggnewhat excessrvely (W)elt (M)oderately well 'S | 6: em (>)___em
(S)omewhat poor[y/“(P)oorly (Very poorly drained n 7. _cm *) em
Height of Moss Hummocks:—  cm 8: — 5 -
Sphagnum Cover: " % A S—:an'd LS—lo::s (d Sl.=sandy L=loa S!L-s’lt.l SCL=
Depth of Standmg Water (>) ___Cm sa;dy claly Ioa;n, CLy= cal:y’lcamj SITILY;Z;?;‘clay_loanTl sC =—salndy°:g‘;', SIC; silty
pH of Surface Water: o + _ clay, C=clay, RO=rock, PE=peat, MP=muckypeat, MU =muck
If origin of peat or mucky peat is known, add suffix to two-letter code: -m = moss, -s
Average Depth to Bedrock: _~ cm = sedge ‘
Exposed Rock: % B Gr=gravel, Co=cobbles, St= stones, Bo = boulders

Rock Group: (F)elslc (M)aﬁc (C)atcareous (S)andstone (S)ioux quartzite (O)ther
Rock Type: :

General SoiITexture' (C)lay (L)oam (S)and (S)itt (R )ock (M)uck (P)eat

€ 0=<15%, 1= 15-35%, 2=35-60%, 3 =60-90%, 4 =>90%, ? = unknown

£ NO_SHYU covtaps

DBH List: (C)omplete (P)artial
DBH (cm)

Basal Area & Tree Diameters
Species L/D BA-1 BA-2 | Ave.

Releve-Wide DBH Statistics
Prism Factor: Min: Max: Median:

Photos Taken: (Y)es> (NYo

" Notes: éﬁ@%ﬁ?\

v

Revised June 2013




VEGETATION DATA SHEET DNRRELEVE#_ =

R , )
Surveyor(s): & \‘i\ \\\\W { Surveyor's Releve #:3 A UL, <l Date: i/l /”} Alle
) - A [} ’
! |
County: \\, tbons W o, Surveyor's Place Name: RE!
r; - -
ID | C.S{SPECIES NAME REMARKS ID | C.S [SPECIES NAME REMARKS ID | C.S{SPECIES NAME REMARKS
B2\ AT
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Lo 1Ce s veaenin L&
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"Life Form Height Cover Sociability Reliability Code Selected Remark Codes
B = broadleaf evergreen 8 >35m Group Species 5 = extensive mat 0 = variety certain DD = dead
D = broadleaf deciduous 7 =20-35m c 5 75-100% 4 = small colonies, broken mat 1 = cf. var./subsp. DY = dying
E = needleleaf evergreen 6 = 10-20m i 4 50-75% 3 =large group, many plants 2 = species certain GE = germinating
G = graminoids 5 =5-10m p 3 25-50% 2 = small dense clumps 3 = species complex SD = seedling
H =forbs 4 =2-bm r 2 5-25% 1.= growing singly 4 = cf. species SP = sprout {(coppice)
L =lichens 3=0.5-2m b 1-5% 5 = genus certain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <1% 6 =cf. genus OP = outside plot (<2m}
C = climbers 1=0-0.1m Abundance 7 = unknown ## = specimen collection #
K = stem succulents 1 <6% cover, many individuals
F = floating-leaved + <5% cover, few (2-20) individuals
S = submerged r <5% cover, single
X = epiphytes

Note: indicate tree canopy by recording "Ca" to right of canopy layer life form/height code (ex: "D6 - 9p, ca")




Initial Scan L
MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered S
MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 . QC'd g
Edited
GENERAL INFORMATION SITE DATA SHEET Finel Soan ;
DNR RELEVE # p
Surveyor(s): _ 30 M iz st m
Surveyor's Releve #: S AL <405 Surveyor's Place Name: 5 ¢-\&, l$1
Institution: (M)BS (E)os_(N)HP (U)SFS (U)ofM (‘6@ AL h
Purpose of Releve: (Q)Iassrfca ion (R )are species habital {M)onitaring (O)ther |
Revisit:  (Y)es ““Original DNR Releve #: -
Date: & | Month F U\ Year:z.. (_E_L_Lp (eg 09 JUL 2004) I
MBS Site#: ______ Ownership: |
I

VEGETATION INFORMA TION -
Vegetation Group: (WU) wooded upland  (OU) open upland  (WW) wooded wetland ({W) open wetla/c}
NPC Code (Name): WM & 8 3 S )
NPC Ranking in Releve:
Stand Typical of NPC: (Y)es (N)o (U)ncertain - -
If No, identify appropriate modifier: (N)atural disturbance Q)uman d)sturbance (Y)oung stand (<40 yrs) (O)ther
Releve Typical of Stand: (Y)es (N)o
If No, identify appropriate modifier: (H)lgherQuahty (L)ower Quallty ( Janopy Gap {Ojther

Plot Location in NPC: (F)ar from community boundary (M oderately far from boundary /1 C Iose to boundary (E)cotonal
(

LOCATION INFORMATION
UutM: 10 3 b 8BVEL ono 1) Permanent Markers;@jg)(Y)es
Aﬂ§ bb3 3_ (record in NADSS, Zone 36) Marker Type / Placement:
UTM Accuracy: _ . meters M\
Location Source*’(G)Pé (Airphoto (T)opo map (LYDAR (O)ther
County: \A, Haa Wl e Township: N Range:___ _ Section:___ QQRT:____ of QRT:
pLOT INFORMA TION

PlotSize: \ & mx L &m =\ p Om?
Elevation: _ ___ _ ft.  Slope: __ °) or ﬁfi(%) Aspect: | (eg. N, NE, etc.: LV for level) S
Topographic Context: (C)rest (U)pper (M);ddie (LYower (T)oe (F)at (D)epression (?)uncertain

SOIL INFORMATION

Litter Thickness: cm
. Depth of Layer Coarse F) ents

Litter Type: (L)eaves (N)eedles (G)rass (O)ther P A A - g ~
Humus Thickness: cm p Top Bottom Texture Type” Volume

HumusType: (M)or (M)oder (P)rairie mull (W )ormed mull 10 _Oem ())_cm
Earthworms Present: (Y)es (N)o " 2: em (*)__cm
Earthworm Rapid Assessment Rank fow — heavy: (1) (2) (3) (4) (5) 53 cm {>) cm
Depth to Semi-Permeable Layer: _ _ __ cm )4 em (>)___cm
Depth to Gray Colors or Redox Features: _____cm 9 5- em (*)___cm
Drainage Class: (E)xcessively/Somewhat excessively (W)ell (M)oderately well S |6 (>) cm

~ 0N cm —
(S)omewhat poorly S(P)oorly (Very poorly drained 7 em (5) om
Height of Moss Hummocks:™™ _ cm 8 — R
Sphagnum Cover: __ % NO- om_(>) -
. A 5=sand, LS=1loamy sand, SL=sandyloam, L=loam, SIL=siltloam, SCL=
Depth of Standmg Water ( ) __Cm ‘ . sandy cfay loam, ClL=clayloam, SICL=siity clayloam, SC=sandy clay, SIC= silty
pH of Surface Water: + - ! clay, C=clay, RO=rock, PE=peat, MP =mucky peat, MU = muck
If origin of peat or mucky peat is known, add suffix to two-letter code: -m = moss, -

Average Depth to Bedrock: ___ ¢cm = sedge )
Exposed Rock: % B Gr=gravel, Co= cobbles, St= stones, Bo=houlders

Rock Group: (Fetsic (M)afic (C)alcareous (S)andstone (S)IOUX quartzite (O)ther ¢ . ysy 1-1s3s%, 2 = 35-60%, 3 =60-90%, 4=590%, ? = unknown
Rock Type:

General Soil Texture: (C )Iayl(L)oam )(S)and (St (R)ock (M)uck (P)eat

v , r ok
Remarks: __ . oiil  wl_ *&MM@J foshove oy n _BJJJ_L Shipe, L@iﬂ QLA en A
fxpsen o S A A N
Basal Area & Tree Diameters - DBH List: (Clomplete {P)artial Notes:
Specles L/D BA-1 BA-2 | Ave. |[DBH (cm)

Releve-Wide DBH Statistics
Prism Factor: Min: Max: Median: Photos Takeh:” (Y)es' (N)o Redsed June 2013
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DNR RELEVE # __

Surveyor(s): CMuiny tad Surveyor's Releve #: fpmile ~ 423 Date: = \ L anils
Y .. y
County: \kf W Wiy (ot Surveyor's Place Name: £50.A O
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"Life Form Height Cover Sociability Reliability Code Selected Remark Codes
B = broadleaf evergreen 8 >35m Group Species 5 = extensive mat 0 = variety certain DD = dead
D = broadleaf deciduous 7 =20-35m c- 5 75-100% 4 = small colonies, broken mat 1 =cf. var./subsp. DY = dying
E = needleleaf evergreen 6 =10-20m i 4 50-75% 3 = large group, many plants 2 = species certain GE = germinating
G = graminoids 5 =5-10m o] 3 25-50% 2 = small dense clumps 3 = species complex SD = seedling
H =forbs 4 =2-bm r 2 5-25% 1.= growing singly © 4 =cf. specles SP = sprout (coppice)
L =lichens 3 =0.5-2m b 1-5% 5 = genus certain FR = fruiting
M = mosses & liverworls 2=0.1-0.5m a <1% 6 = cf. genus OP = outside plot (<2m)
C =climbers 1=0-0.1m Abundance 7 = unknown #i# = specimen collection #

K = stem succulents
F = floating-leaved
S = submerged

X = epiphytes

1 <5% cover, many individuals
+ <5% cover, few (2-20) individuals
r <5% cover, single

Note: indicate tfree canopy by recording "Ca” to right of canopy layer life form/height code (ex: "D6-9p, Ca")




Surveyor(s): _ . Wl cauod
Surveyor's Releve #: SwwA \(a =O0@  Surveyor's Place Name: E@»{‘;{A

AJ

Initial Scan
MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered
MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 QC'd g
Edited X
GENERAL INFORMATION SITE DATA SHEET Final Scan -
DNR RELEVE # E
m
<
m
+®

Institution: (M)BS (E)CS_(N)HP (U)SFS (U) ofmuheb M. '
Purpose of Releve: g(C)Iassf/eat\ian {R)are species habitat (M)onitoring (O)ther
Revisit:  (Y)es @Q) Original DNR Releve #:

Date: 3 O Month: 34 \\ Year: 2D L&Q (eg 09JUL2004)

MBS Site#: ____ Ownership:
VEGETATION INFORMATION K_N- .
Vegetation Group: (WU) wooded upland (OU) open upland  (WW) wooded wetland  (QW) open wetlan/(D
NPC Code (Name): W YWl 273 ¢ - )

NPC Ranking in Releve: __
Stand Typical of NPC: (Y)es (N)o (U)ncertain
If No, identify appropriate modifier: (N)atural disturbance (H)uman disturbance (Y)oung stand (<40 yrs) (O) ther
‘Releve Typical of Stand: (Y)es (N)o
If No, identify appropriate modifier:  (H)igher Quality (L)ower Quality (C)anopy Gap (O)ther,

Plot Location in NPC: (F)ar from community boundary (M)oderately far from boundaM@lose to b&hiagl (E)cotonal

LOCATION INFORMATION .
UtTM: 10 3 328G E (cord n NADES, Zono 1) Permanent Marker{ (N)_/(Y)es
A9 5535 1IN 4 Marker Type / Placement:

UTM Accuracy: ___meters
Location Source’((G)PS™(A)ir photo (T)opo map (L)IDAR (O)ther

County:  \A | m‘“m,g\\“vm Township: _ ___ N Range: ___ _ Section:__ QQRT:____ of QRT: _
PLOT INFORMATION

PlotSize: ' mx A\b m=1 50 m?

Elevation: ____ft. Slope: ___ (")or ___ (%) Aspect (e.g., N, NE, etc.; LV for level)

Topographic Context: (C)rest (U )pper (M)iddle (L)ower (T)oe (F)lat (D)e e5shn (?)uncertain

e
SOIL INFORMATION
Litter Thickness: cm ' -
Depth of L C Fi

Litter Type: (L)eaves (N)eedles (G)rass (O)ther Sl ksl R oarst: ragmen(t:s
Humus Thickness: cm Top Bottom Texture Type~ Volume

HumusType: (M)or (M)oder (P)rairie mull (W )ormed mull (1: _Ocm (*)_cm
Earthworms Present: (Y)es (N)o ® 2: em (>)___cm
Earthworm Rapid Assessment Rank (ow —heawy): (1) (2) (3) (4) (5) s3: cm () cm
Depth to Semi-Permeable Layer: _____ cm 24 em (>)___cm
Depth to Gray Colors or Redox Features: ______cm o 5: cm (3) cm
Drainage Class: (E)xcessively/Somewhat excessively (W)ell (M)oderately well S | &: em (%) crﬁ

(’/‘(Sﬁﬂewhat poorly (P)oorly (V)ery poorly drained e 7 em () em
Height of Moss Humrmocks: ____ ¢cm 8: — o
Sphagnum Cover: ____ _ % - em_(>) cm -
A s=sand, LS=loamysand, SL=sandyloam, L=loam, SIL=siltloam, SCL=
Depth of Standmg Water (>) __,Cm sandy clay loam, CL=clayloam, SICL=silty clay loam, SC=sandy clay, SIC = silty
pH of Surface Water: . * - clay, C=clay, RO=rock, PE=peat, MP =muckypeat, MU= muck
) . If origin of peat or mucky peat is known, add suffix to two-letter code: -m = moss, -s

Average Depth to Bedrock: _____ cm = sedge ]
ExposedRock: __ % B Gr= gravel, Co= cobbles, St=stones, Bo= boulders

Rock Group: (F)elsu: (M)afic (C)alcareous (S)andstone (S)IOUX quartzite (O)ther ¢ 0= <15%, 1=15-35%, 2=35-60%, 3 = 60-90%, 4 =>90%, ? = unknown
Rock Type:

General Soil Texture: (C)lay (L)oam (S)and (S)it (R)ock (M)uck (P)eat
Remarks (XF V\’lj‘ We Ml{:u! fi{A\M?M)M\ \«\g{ &A/\,&J)&LC) "‘”“X_Cil_(&(’wéf&mﬁﬁ’l +MDN%L"{ (‘m,s;z

a1 ?“f ArS Mw_@mﬁ_ g%kyféuaw_ A ,ng,,g Riyrelnim S %@4&%4 ke «Awé%
t’;xf g&mgﬁ é»ﬁﬁi,_w\\ﬂ&_wl M\uﬁ ﬁ\m\g___ﬂ_ j;zaumé Sl
ém_i(n_&wg uA\C‘vil;_h et u"{z’f&_f_a AT B M&f&ﬂ(\wﬁ b@i_xy«_«é ________

Basal Area & Tree Diameters DBH List: (Clomplete (P)artial Notes:
Species L/ID BA-1 BA-2 | Ave. |DBH (cm)

Releve-Wide DBH Statistics
Prism Factor: Min: Max: Median: Photos Taker\ ) (N)o Revsed June 2019




VEGETATION DATA SHEET

DNR RELEVE # ___

) 3
Surveyor(s): O -M\\\OU"V v Surveyor's Releve #: SrwWA\ (4 (152 Date: (s ! Ay
A '
County: ‘"} e WM{J At Surveyor's Place Name: BR.oA
ID | C.S|SPECIES NAME REMARKS ID | C.S [SPECIES NAME REMARKS ID | C.S|{SPECIES NAME REMARKS
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Life Form Height Cover Sociability Reliability Code Selected Remark Codes
B = broadleaf evergreen 8 >35m Group Species 5 = extensive mat 0 = variety certain DD = dead
D = broadleaf deciduous 7 =20-35m ‘¢ 5 75-100% 4 = small colonies, broken mat 1 =cf. var./subsp. DY = dying
E = needleleaf evergreen 6 = 10-20m i 4 50-75% = large group, many plants 2 = species certain GE = germinating
G = graminoids 5=5-10m p 3 25-50% 2 = small dense clumps 3 = species complex SD = seedling
H = forbs 4=2-5m r 2 5-25% 1= growing singly 4 = cf. species SP = sprout {coppice)
L =lichens 3=.0.5-2m b 1-5% § = genus certain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <1% 6 = cf. genus OP = outside plot (<2m)
C = climbers 1=0-0.1m Abundance 7 = unknown ## = specimen collection #

K = stem succulents
F = floating-leaved
8 = submerged

X = epiphytes

1 <5% cover, many individuals
+ <5% cover, few (2-20) individuals

r ' <5% cover, single

Note: indicate tree canopy by recording "Ca" to right of canopy layer life form/height code (ex: "D6-9p, Ca")




Initial Scan

MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered

. MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 Qcd

K as Edited
GENERAL INFORMATION : SITE DATA SHEET Final Scan

DNR RELEVE # o
Surveyor(s): S M Leued
Surveyor's Releve #: SAMIlp b\ A Surveyor's Place Name: f% Qm/%sz
Institution: (M)BS (E)GS (N)HP (U)SFS (U)ofM (OJffer _ YVY N
Purpose of Releve: (C)lassﬁcatlon (R)are species habitat (M)onitoring (O)ther
Revisit;  (Y)es ((N)o 7" Original DNR Releve #: L
Date: LL_L Month: Q B¢ Year: 2.0V O (og 05 0L 2000
MBS Site#: ______ Ownership:
VEGETATION INFORMATION } e .
Vegetation Group: (WU; wooded upland  {OU) open upland  (WW) wooded wetiand "{OW) open we{land»)
NPC Code (Name): @ f_ [ ‘11_@ R | )
NPC Ranking in Releve: :
Stand Typical of NPC: (Y)esCﬂ(N)e> (U)ncertain ‘
If No, identify appropriate modifier: (N)atural disturbance (H)uman disturbance (Y)oung stand (<40 yrs) (O)ther
Releve Typical of Stand: (Y)es (N)o
If No, identify appropriate modifier: (H)igher Quality (L)ower Quality (C)anopy Gap (O)ther
Plot Location in NPC: (F)ar from community boundary (M)oderately far from boundary (C)iose to boundary (E)cotona

LOCATION INFORMATION -

utm: 106 3083E / Permanent Marke(:f(jf\i)& (Y)es
{record in NAD83, Zane 1,

4953310 N M Marker Type / Placement:

UTM Accuracy: meters
Location Source;{(G) PS) (A)irphoto (T)opo map (L)IDAR (O)ther
County: L{x oM te 108 Township: ______ N Range: __ _ _ Section: ___ QQRT: ___ of QRT: ___
PLOT INFORMA TION
Plot Size: j_() mx\0O m= =\ 65Com?
Elevation: _______ft./« Slope: __ _ (®)or ____ (%) Aspect: __ _ (e.g.N,NE, etc.; LV for level)
Topographic Contextk (C)res) (Upper (M)iddle (L)ower (T)oe (F)lat (D)epression (7?)uncertain
SOIL INFORMATION
Litter Thickness: ____cm Depth of Layer Coarse Fragments
Litter Type: (L)eaves (N)eedles (G)rass (O)ther A = =
Humus Thickness: cm —Top ~ Bofom = Tedure™ _Type  Volume
HumusType: (M)or (M)oder (P)rairie mull (W )ormed mull (M1: _Ocem () __cm
Earthworms Present: (Y)es (N)o ® 2: cm (*)_cm
Earthworm Rapid Assessment Rank ow — neavy): (1) (2) (3) (4) (5) 513 cm (*) cm
Depth to Semi-Permeable Layer: ______cm Fa:h cm (>) cm
Depth to Gray Colors or Redox Features: _____ cm :l< 5: em (3) cm
Drainage Class: (E)xcessively/Somewhat excessively (W)ell (M)oderately well © |g: em () om
(S)omewhat poorly (P)oorly (V)ery poorly drained N 7: em () om
Height of Moss Hummocks: ____ cm 8: — .
Sphagnum Cover: ____% As . .d 15=1 - (d) sL dy | L=} SiL = st sci.
N =sand, =loamy sand, =sandy loam, L=loam, =silt loam, =
Depth of Standing Water: (>) __ _ _ cm sandy clay loam, cLy= clay loam, smy:,smy clay loam, 5C=sandy clay, SIC = silty
pH of Surface Water: + - clay, C=clay, RO=rock, PE=peat, MP=muckypeat, MU =muck
' If origin of peat or mucky peat Is known, add suffix to two-letter cade; -m = moss, -s
Average Depth toBedrock: _ _ _ cm = sedge ]
ExposedRock: % B Gr=gravel, Co= cobbles, St=stones, Bo = boulders

Rock Group: (Flelsic (M)afic (C)alcareous (S)andstone (S)ioux quartzite (O)ther ¢ oo ysy, 1=15.35%, 2= 35-60%, 3= 60-90%, 4= »30%, ? = unknown

Rock Type:

General Soil Texture: )a lay, (L)oam (S)and (S)it (Rock (Muck ((P) )
L J k

Remarks: KY\ NN

3C)LQ/} ' \‘\4 Af

# IAT T NG “

Basal Area & Tree Diameters DBH List: (C)omplete (P)artial Notes: (5@ O\
Species LD BA-1 BA-2 | Ave. |DBH (cm) :

Releve-Wide DBH Statistics

Prism Factor: Min; Max: Median: Photos Taken&fY)es (N)o Reiised June 2013




VEGETATION DATA SHEET DNRRELEVE# ___ _ _ -

(SR INTATAN ) -
Surveyor(s): o { (\ : l\famJ’\/ A\ Surveyor's Releve #: S/M [-Ol4 Date: Ry (6 2010,
\ P . |
County: W\ (Uews Med e e Surveyor's Place Name: _BP32
W] .
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Life Form Height Cover Sogciability  Reliability Code Selected Remark Codes
B = broadleaf evergreen 8 >35m Group Species 5 = extensive mat 0 = variety certain DD = dead
D = broadleaf deciduous 7 =20-35m c 5 75-100% 4 = small colonies, broken mat 1 = cf, var./subsp. DY =dying
E = needleleaf evergreen 6 =10-20m i 4 50-75% 3 = large group, many plants 2 = species certain GE = germinating
G = graminoids 5=5-10m p 3 25-50% 2 =small dense clumps 3 = species complex SD = seediing
H = forbs 4 =2-5m r 2 5-25% 1.= growing singly 4 = cf. species SP = sprout (coppice)
L =lichens 3=0.5-2m b 1-5% § = genus cerfain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <1% 6 =cf. genus OP = outiside plot {<2m)
C = climbers 1=0-0.1m Abundance 7 = unknown ## = specimen collection #
K = stem succulents 1 <5% cover, many individuals
F = floating-leaved + <5% cover, few (2-20) individuals
S = submerged r <5% cover, single '
X = epiphytes

Note: indicate tree canopy by recording "Ca" to right of canopy layer life form/height code (ex: "D6-9p, Ca")




hireasla Initial Scan

i MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered

. | MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 QCd
I Edited
GENERAL INFORMATION - SITE DATA SHEET Final Scan

DNR RELEVE # _

Surveyor(s % W\\\m A5 \~M§ )

Surveyor's Releve # O, «O\S Surveyors Place Name Be-ds
Institution: (M)Bs (E)os (NP (U)SFS (U) of MC{O)ther? 1Y

Purpose of Releve: ’”(C)Iassnﬁciglon (R)are species habitat (M)onitoring (O)ther
Revisit:  (Y)es L_(N } -Original DNR Releve #: _

Date: | 4 Month: \ AS G Year: DO\ \() (0. 09 JUL 2004)-

MBS Site#: ___ Ownership:
VEGETATION INFORMATION RV

Vegetation Group: (WU) wooded upland  (OU) openupland  (WW) wooded wetland” (OV“j) open wetland D)

NPC Code (Name): (h¥ o KA - )

NPC Ranking in Releve

Stand Typical of NPC: (Y)es (N ) (U)ncertain ‘
If No, identify approprlate mod:ﬂer (N)atural disturbance (H)uman disturbance (Y)oung stand (<40yrs) (O)ther

Releve Typical of Standy*© es)
If N, identify appropriate m"odlﬁer (H)xgher Quality (Ljowar Quahty, (C)anopy Gap (O)ther _

Plot Location in NPC: (F)ar from commurity boundary (M)oderately far from boundar9 ( )Iose 0 boundary (E)cotonal

LOCATION INFORMATION

utM: 1 0L 9l E Permanent Marker: (N)o (Y)es
A_QL‘_%_E_S_QLN frecord In NADSS, 2 617; \2\ Marker Type / Placement:

# IAT1TY AN "

\W\VM(\( g;\;u (u \Le

UTM Accuracy: meters

Location Source: (§PS> (A)ir photo (T)opo map {L)iIDAR (O)ther

County: MELLeSA DA M E Township:___ _ N Range: ___ _ Section: ___ QQRT:____ of QRT: ___
PLOT INFORMATION

PlotSize: | D mx \Dm=1 5 Om?

Elevation: _ _ _ _ ft.  Slope: __.. (°) or I % (%) Aspect: ____ (eg. N, NE, etc.;LV forlevel)

Topographic Context: (C)rest (U)pper (M)idaé\\)(L)ower (Toe (F)lat (D)epression (?)uncertain
SOIL INFORMATION ! '

Litter Thickness: cm
. B Depth of Layer Coarse Fragments

Litter Type: (L)eaves (N)eedles (G)rass (O)ther P 4 - g
Humus Thickness: om Top Bottom Texture® *_Type® Volume®

HumusType: (M)or (M)oder (P)rairie mull (W )ormed mull (1: __Ocm (>)_-_cm
Earthworms Present: (Y)es (N)o " 2: cm (>)___cm
Earthworm Rapid Assessment Rank ow — heavy)t (1) (2) (3) (4) (5) 513 cm (?) cm
Depth to Semi-Permeable Layer: _ _ _ cm a4 em (>)___cm
Depth to Gray Colors or Redox Features: ______cm :‘< 5: cm () cm
Drainage Class: (E)xcessively/Somewhat excesswely (W)ell (M)oderately well S |g em () em

¢ (S)omewhat poorly (P)oorly (V)ery poorly drained n 7 om () cm
Height of Moss Hummocks:—"__ cm 8: — .
Sphagnum Cover: __ % N om () :
. A A S=sand, LS=loamysand, SL=sandyloam, L=loam, SiL=siltloam, SCL=
Depth of Standing Water: (>) __ _.cm sandy clay loam, CL=clayloam, SICL=silty clayloam, SC=sandy clay, SIC = silty
pH of Surface Water: + - : c'aY, C=clay, RO=rock, PE=peat, MP =mucky peat, MU =muck
A Depth to Bed K 1f origin of peat or mucky peat is known, add suffix to two-letter code: -m = moss, -s
verage Depth to Bedrock: ___ _ cm = sedge ‘

ExposedRock: _ % B Gr=gravel, Co=cobbles, St=stones, Bo= boulders

Rock Group: (Felsic (M)afic (C)alcareous (S)ardstone (S)oux quarizite (O)ther ¢ g_yay, 1=1535%, 2=35-60%, 3 =60-90%, 4 =>30%, ? = unknown
Rock Type: '

General Soil Texture: (C)iay (L)oaml(S)and (S)it (Rjock (M)uck (P)eat L

Remarks: _%'1‘@«@«1_( A m_Q\i/)ﬁ Cf A Lr b \uw G @_a_;‘_:Q_k AL _ LAY __“X_E\l\\_‘z\_‘_y_Q
b gpvtmbiavaste O Lo d b g foad fov b g wad s b J)@\ _;l,a\zuf_gg\ Aredecel)
Ciﬁ?_ulmrg Lt_%_/’m):m&i VA __L_o»_\gw_m&gﬁb‘_vt._%zk;L______________H__i _____________

Basal Area & Tree Diameters DBH List: (C)omplete (P)artial Notes: g
Species L/D BA-1 BA-2 | Ave. |DBH (cm) o | (

P

Releve-Wide DBH Statistics
Prism Factor: Min: Max: Median: Photos Taken: QY)\Bj (N)o Redsed June 2013




VEGETATION DATA SHEET

DNR RELEVE #

&
Surveyor(s): % \ N\ ALY @/d
County: %c,\\iij\Lluw\( ,

.

Surveyor's Releve #: §ium! to-015_Date: /}nu%l b 201,

Surveyor's Place Name:

ID | C.S |SPECIES NAME

REMARKS| [ID { C.S |SPECIES NAME REMARKS
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"Life Form

B = broadleaf evergreen
D = broadleaf deciduous
E = needleleaf evergreen
G = graminoids

H = forbs

L =lichens

M =mosses & liverworts
C =climbers

K = stem succulents

F = floating-leaved

S = submerged

X =epiphytes

Height Cover Sociability

8 >35m Group Species 5 = extensive mat

7 =20-35m c 5 75-100% 4 = small colonies, broken mat
-6 =10-20m i 4 50-75% 3 = large group, many plants

5=5-10m p 3 25-50% 2 = small dense clumps

4 =2-5m r 2 5-25% 1.= growing singly

3=0.5-2m b 1-5%

2=0.1-0.5m a <1%

1=0-0.1m Abundance

1 <5% cover, many individuals
+ <5% cover, few (2-20) individuals
r <5% cover, singie

Reliability Code

0 = variety certain

1 =cf. var./subsp.

2 = species certain
3 = species complex
4 = cf. species

5 = genus certain

6 =cf. genus

7 = unknown

Note: indicate free canopy by recording "Ca" to right of canopy layer life form/height code (ex: "D6-9p, Ca")

Selected Remark Codes
DD = dead

DY =dying

GE = germinating

SD =seedling

SP = sprout (coppice)

FR = fruiting

OP = outside plot {<2m)
## = specimen collection #




Initial Scan

MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered

MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 QC'd

Q’fﬂ.ﬁ;&*‘u . Edited
GENERAL INFORMATION SITE DATA SHEET Final Scan

DNR RELEVE # o

Surveyor(s): S '(V\IL\?’U\QAJ

Surveyor's Releve #. SAMI-e» A Surveyor's Place Name: ’R)Z.,Z/!)Q

Institution: (M)BS (E)CS (N)HP (U)SFS (U)of M((O)thed M\ N @...

Purpose of Releve: (C)lassification (R )are species habitat” (M)onitoring ((Q)thQB TEeoe v bt e

Revisit:  (Y)es ¢(N)o Original DNR Releve #: __
Date: 3¢ Month: S0 kL Year: 220 A\l (eg 09JUL2004)

# IAI13Y UNG “

MBS Site#: _______ Ownership:
VEGETATION INFORMATION PR
Vegetation Group: (WU)wooded upland (OU) open upland  (WW) wooded wela d(’(OW) open v wetland>
NPC Code (Name): __ _ (MNowe = Do /\;\w. des 5 A, )

NPC Ranking in Releve: __

Stand Typical of NPC: (Y)es (N)o (U)ncertain )
If No, identify appropriate modifier: (N)atural disturbance (H}uman disturbance (Y)oung stand (<40 yrs) (O)ther

Releve Typical of Stand: (Y)es (N)o
If No, identify appropriate modifier: (H)igher Quality (L)ower Quality (C)anopy Gap (Ojther.

Plot Location in NPC: (F)ar from community boundary (M)oderately far from boundary (C)lose to boundary (E)cotonai

LOCATION INFORMATION
uTM™: éi@_%&%gﬁﬁ } (recard In NADES, Znne}g) Q% Permanent Marke((NpNY

Marker Type / Placement:

UTM Accuracy: meters
Location Source!” (G)PS/(A) rphoto (T)opomap (L)YDAR (O)ther

County: W} hownr Aphn, Township: __ N Range:____ _ Section: __ QQRT:____ of QRT:
PLOT INFOR(I\/IA TION

PlotSize: [&mx O m=  geym?

Elevation: ___ . ft.  Slope: __ _ () or _ O (%) Aspet;t L \/ _(e.g., N, NE, efc.; LV for level)

Topographic Context: (C)rest (U)pper (M)lddle (L)ower (T)oe (F)iat’ (D)epress;on,(")uncedam
SOIL INFORMATION .

Litter Thickness: cm
. — Depth of Layer Coarse Fra, ts
Litter Type: (L)eaves (N)eedles (G)rass (O)ther i i4 oarse Lagmen
Humus Thickness: em Top Bottom Tedture® " _Type®  Volume®
HumusType: (M)or (M)oder (P)rairie mull (W )ormed mull M1: _Ocm (»)__cm
Earthworms Present: (Y)es (N)o o 2: em (>)___om
Earthworm Rapid Assessment Rank fiow— heawy): (1) (2) (3) (4) (5) 513 cm () cm
Depth to Semi-PermeapIe Layer: _ _ em ? 4: cm {>)___cm
Depth to Gray Colors or Redox Features: ____ cm :J_< 5: cem (?) cm
Drainage Class: (E)xcessively/Somewhat excessively (W)ell (M)oderately well S g em () cm
(S)omewhat poorly (P)oorly (V)ery poorly drained o 7 om (3 om
Height of Moss Hummocks: __ __ cm 8: — o
SphaghumCover: __ % N cm_() :
A S=sand, LS=loamysand, SL= sandy loam, L=loam, SiL=sitloam, SCL=
Depth of Standlng Water (>) __,Cm sandy clay foam, CL=clay loam, SICL=silty clay loam, SC=sandy clay, SIC= sifty
pH of Surface Water: + ) . clay, C=clay, RO=rock, PE=peat, MP =mucky peat, MU =muck
A Depth to Bed K ' If origin of peat or mucky peat is known, add suffix to two-letter code; -m = moss, -5
verage Depth to Bedrock: __~~ cm = sedge )
Exposed Rock: [ % B Gr=gravel, Co= cobbles, St =stones, Bo=boulders

Rock Group: (F)eisic (M)afic (C)alcareous (S )andstone (S);oux quartzite (O)ther 0=<15%, 1=15-35%, 2= 35-60%, 3 =60-90%, 4=>30%, ? = unknown
Rock Type:

General Soil Texture: (C)lay (L)oam (S)and (S)it (R)ock (M)uck (F’)eat ¢

Remarks &hu}_i_{\s\d Wt‘k WAL 2ean/ I !VL(Z/'\? %f\ _{) £ A,{p:f AAA LA M__:@ Q Qg@_@_{:@_"}(@:
U\’ ‘ X T “’ d .__C__(A_A_U_A_ WS SRS Q_ﬁ_'( L [_L . \'/]*_\.uw r.‘w,&l(x_ ”_J.___
RVVA B 50 B

K]

Basal Area & Tree Diameters DBH List: (Clomplete (P)artial Notes:
Spacies L/D BA-1 BA-2 Ave. [DBH (cm)

Releve-Wide DBH Statistics ]
Prism Factor: Min: Max: Median: Photos Taken: ((Y)é% {N)o Rexdsed June 2043




VEGETATION DATA SHEET

DNR RELEVE #___

Surveyor(s): ‘S.\‘V\'.l\wm

Surveyor's Place Name:

Surveyor's Releve #: dmAtL-¢s) Date: { ’ 3o LQA”()

Beps

County: (/"\{t”miﬁ%f \NXL&QJ‘fL: 5.

F = floating-leaved
S =submerged
X = epiphytes

+ <5% cover, few (2-20) individuals

r

<5% cover, single

Note: indicate tree canopy by recording "Ca" to right of canopy layer life form/neight code (ex: "D6-9p, Ca")

D | C.S [SPECIES NAME REMARKS ID]CS SPECIES NAME REMARKS ID | C.S [SPECIES:NAME REMARKS
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"Life Form Height Cover Sociability Retliability Code Selected Remark Codes
B = broadleaf evergreen 8 >35m Group Species 5 = extensive mat 0 = variety certain DD = dead
D =broadleaf deciduous 7 =20-35m c 5 75-100% 4 = small colonies, broken mat 1 =cf. var./subsp. DY = dying
E = needleleaf evergreen 6 =10-20m i 4 50-75% 3 = large group, many plants 2 = species certain GE = germinating
G = graminoids 5=5-10m p 3 25-50% 2 = small dense clumps 3 = species complex SD = seedling
H = forbs 4=25m v 2 5-25% . 1 = growing singly 4 = cf. species SP = sprout {coppice)
L =lichens 3=0.5-2m b 1-5% 5 = genus certain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <1% 6 = cf. genus OP = outside plot (<2m)
C =climbers 1=0-0.1m Abundance 7 = unknown ## = specimen collection #
K = stem succulents i <5% cover, many individuals




Initial Scan
MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered
MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 Qc'd g
, Edited =
GENERAL INFORMATION SITE DATA SHEET Final Scan h
DNR RELEVE # m
Surveyor(s): Sam ILQ,JY‘L_J L m
Surveyor's Releve #: SAM| s <ong, Surveyor's Place Name: __{3 57,(‘),{ I |-<n
Institution: (M)BS (E)cs (N)HP (U)sFs (U)ofM (O)ihey YR H*:
Purpose of Releve: (C)lassification (R)are species habitat (M)onitoring (p ;er'"”“L’.D@%;w AR ES S E N I
Rews:t (Y)es (TN&T&) Original DNR Releve #: __
Date: 3 & Month = g i Year: 2. Dty (00.091UL2004): I
MBS Site#: ______ Ownership: |
VEGETATION INFORMATION _____ [
Vegetation Group: (WU) wooded upland (OU) open upland  (WW) wooded wetland (BWLpe wetland
NPC Code (Name): W 1] "' (| jd Meadesd )
NPC Ranking in Releve:
Stand Typical of NPC: (Y)es (N)o (U)ncertain )
If No, identify appropriate modifier: (N)atural disturbance (H)uman disturbance (Y)oung stand (<40 yrs) (O)ther
Releve Typical of Stand: (Y)es (N)o
If No, identify appropriate moadifier: (H)igher Quality (L)ower Quality (C)anopy Gap (Ojther.
Piot Location in NPC: (F)ar from community boundary (M)oderately far from boundary (C)iose to boundary (E)cotonal
LOCATION INFORMATION -
uUTM: 1& ALY S ecord i NADES, Zmé@)“ 4 Permanent Markér: (N)o)(Y)es
ﬂ_iis_il Marker Type / Placement:
UTM Accuracy: _ meters
Location Source: ( A)ir photo (T)opo map (L)|DAR (O)ther
County: Ui, Wau S Township: "~ __ N Range: ___ _ Section:__ QQRT:____ of QRT: ____
PLOT INFOR ATION
PlotSize: 12 m x \ & m = | & m?
Elevation: __ __ ft. Slope: ___ (°)or ___ (%) Aspect: L—Z (e.g., N, NE, etc.; LV for level)
Topographic Context: (C)rest (U)pper (M)iddle (L)ower (T)oe (F)Ia@m n (?)uncertain
SOIL INFORMATION
Litter Thickness: cm
— Depth of L . (o Fi
Litter Type: (L)eaves (N)eedies (G)rass (O)ther P oLaer A oarsc: ragmenis
Humus Thickness: cm Top Bottom Texture Type” Volume
HumusType: (M)or (M)oder (P)rairie mull (W )ormed muil (1: __Ocm (*)___cm
Earthworms Present: (Y)es (N)o " 2: cm (>)__cm
Earthworm Rapid Assessment Rank gow—s heaw): (1) (2) (3) (4) (5) =13 cm (») cm
Depth to Semi-Permeable Layer: ___ _ cm 24 em  (2)
Depth to Gray Colors or Redox Features: _____ cm :'4 5- em (%) cm
Drainage Class: (E)xcessively/Somewhat excessively (W)ell (M)oderately well S g cm (%) om
(S)omewhat poorly (P)oorly (V)ery poorly drained « 7 _cm *) om
Height of Moss Hummocks: ___ _ cm 8: — .
Sphagnum Cover: _____% As= . :1 LS=1 = (d) sL= C;n! L=} SiL=sit ScL=
san loamy san sandy loam, oam, silt loam, =
DePth of Standmg Water (>) —_Cm sandy clay loam, CLy clay loam, SICLy—.SIItycIayloam SC=sandy clay, SIC=silty
pH of Surface Water: + ) - clay, C=clay, RO=rock, PE=peat, MP=muckypeat, MU= muck
If origin of peat or mucky peat is known, add suffix to two-fetter code: -m = maoss, -5
Average Depth to Bedrock: ___ __cm = sedge
Exposed Rock: % B Gr=gravel, Co= cobbles, St= stones, Bo:boulders

Rock Group: (F)elsm (M)af‘c (C)alcareous (S)andstone (S)IOUX quartzite (O)ther - ¢ 0=<15%, 1=15-35%, 2 = 35-60%, 3= 60-90%, 4= 530%, ? = unknown
Rock Type:

General Soil Texture: (C (Chay (L)oam (S)and (S)ilt (R?ock (M)uck (P)eat,
Remarks‘ \/QLA @ﬁtﬂ/x&guﬁ (MMMV

) \'__\_, INRAN L0 (5 LA G 4
M/@ﬂr e _Qﬁféu/a_z@m_\f‘ﬁ&qw 4!
__hégmﬁ_w ) N . SR A

Basal Area & Tree Diameters DBH List: (Clomplete (P)artial Notes: Qe 30
Species LD BA-1 BA-2 Ave. |DBH (cm) 4L V!é‘\%%% ; ‘”A , !7
S
Nd M/{W{ € W/}frfx/l/f)a g & LS /

tos 0y Cone
~ Ac'fb/lg)‘ﬂ‘ () G { Qe l@“ it Q ) O (‘.’\ A A A (73

Releve-Wide DBH Statistics
. y ) e
Prism Factor: Min: Max: Median: Photos Taken: ((Y)es\(N)o Reiised June 2013




VEGETATION DATA SHEET - DNRRELEVE#

TV . ¢ . .
Surveyor(s): .1 Y\ \ \«‘)u«(w_, Surveyor's Releve #: Spwil, -l Dateite adlionl
L :
County: Surveyor's Place Name:
ID | C.S|SPECIES NAME REMARKS ID | C.S |SPECIES NAME REMARKS ID | C.S|SPECIES NAME REMARKS
TG i R Y
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"Life Form Height Cover Sociability Reiiability Code Selected Remark Codes
B = broadieaf evergreen 8 >35m Group Species 5 = extensive mat 0 = variety certain DD = dead
D = broadleaf deciduous 7 =20-35m c 5 75-100% 4 = small colonies, broken mat 1 =cf. var./subsp. DY = dying
E = needleleaf evergreen 6 =10-20m i 4 50-75% 3 = large group, many plants 2 = species certain GE = germinating
G = graminoids 5=5-10m p 3 25-50% 2 = small dense clumps 3 = species complex SD = seedling
H = forbs 4 =2-5m r 2 5-25% 1.= growing singly 4 = cf, specles SP = sprout (coppice)
i =lichens 3=0.5-2m b 1-5% 5 = genus certain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <1% 6 = cf. genus OP = outside plot (<2m)
C =climbers , 1 =0-0.1m Abundance 7 = unknown ## = specimen collection #
K = stem succulents 1 <5% cover, many individuals :
F = floating-leaved ‘+ <5% cover, few (2-20) individuals
S = submerged r <5% cover, single
X = epiphytes

Note: indicate free canopy by recording "Ca" to right of canopy layer life form/height code (ex: "D6-9p, Ca")




Initial Scan

i MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM . Entered

MNDNR, Division of Ecological & Waler Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 Qcd

A Edited
GENERAL INFORMATION SITE DATA SHEET Final Scan

DNR RELEVE # .
Surveyor(s): c:} muﬁ-%\ wzw&ﬁ
Surveyor's Releve #: S¥wallpo B82€  Surveyor's' Place Name: 6‘?’;@»\@
Institution: (M)8S (E)cs (N)HP (U)SFS (U)of M{(Other? 1711} B
Purpose of Releve: (Classification (R)are species habitat (M)onltormg/( O)t
Revisit: (Y)es ’@DD Original DNR Releve#:
Date: _g_LQ Month: 5 1 8l Year: 2.8 \ 1, (eg. 09JUL 2004)-
MBS Site#: ___ _ Ownership:
VEGETATION INFORMATION T

Vegetation Group: (WU wooded upland (OU) open upland  (WW) wooded wetland "/(OW) open wetland..’
NPC Code (Name): ‘\,«u a8 | ‘ ' )
NPC Ranking in Releve: -~ __ '
Stand Typical of NPC: (Y)es (N)o (U)ncertain e

If No, identify appropriate modifier: (N)atural dnsturbance((H)gman dlsturbancé (Y)oung stand (<40 yrs) (O)ther
Releve Typical of Stand: (Y)es (N)o

If No, identify appropriate modifier: (H)igher Quality{ (L)ower Quallty (C)anopy Gap (O)ther,
Plot Location in NPC: (F)ar from community boundary (M)oderately far from boundary (C)lose to boundary (E)cotonal

LOCA TION INFORMA TION

UTM: % } (rcord in NADB3, Zone ?g \% Permanent Marker':<~(.N)o/(>Y)es

Marker Type / Placement:

CETERENRYN N

Dot trdveriiad

UTM Accuracy {neters
Location Sourcé: (G)fs (A)ir photo (T)opo map (L)IDAR (O)ther
County: Qn\\&mﬁsi(“{iw Wit Township: N Range:___ _ Section:__ QQRT:___ of QRT:____

PLOT/NFOR IATION )
PlotSize: &8 m x 2% m = L & m?

Elevation: _____ _ ft Slope: __ (°)or ___ (%) Aspect: ____ (eg. N, NE, etc.;LV for level)
Topographic Context: (C)rest (U)pper (M)iddie (L)ower (T)oe (F)at (D)epression (?)uncertain
SOIL INFORMATION
Litter Thickness: cm -
—— Depth of L C
Litter Type: (L)eaves (N)eedles (G)rass (O)ther sl oieidd oarse fragments
Humus Thickness: om Top Botiom Texture® " Type® Volume®
HumusType: (M)or (M)oder (P)rairie mull (W )ormed muli (1: _Oom (»)___cm
Earthworms Present: (Y)es (N)o ® 2: cm (?)___cm
Earthworm Rapid Assessment Rank fow — heawyy: (1) (2) (3) (4) (5) 513 cm () cm
Depth to Semi-Permeable Layer: _ _ _ cm =) 4 cm (>)___cm
Depth to Gray Colors or Redox Features: ______cm :’< 5: cm () cm
Drainage Class: (E)xcessively/Somewhat excessrvely (W)e!l (M)oderately well g 6 — em
(S)omewhat poorly (P)oorly (V)ery poorly drained

. 7 cm (>)__cm
Height of Moss Hummeocks: _ ~ ~ cm 8: — .
Sphagnum Cover: ___ _ % i N om_ () :

. S=sand, LS=loamysand, SL=sandyloam, L=loam, SIL=siltloam, SCL=
Depth of Standmg Water: (>) R __,Cm sandy clay loam, CL=clayloam, SICL=sHty clayloam, SC=sandyclay, SIC=silty
pH of Surface Water: + - clay, C=clay, RO=rock, PE=peat, MP =muckypeat, MU =muck
: . If origin of peat or mucky peat is known, add suffix to two-letter code: -m = moss, -s

Average Depth toBedrock: __ _ _ cm = sedge )
Exposed Rock: % B Gr=gravel, Co= cobbles, St=stones, Bo = boulders

Rock Group: (F)eIS|c (M)aﬁc (C)alcareous (S)andstone (S)loux quartzite (O)ther ¢ g_cisp 1=15.35%, 2=35-60%, 3 =60-90%, 4 =90%, ? = unknown
Rock Type

Remarks: .
éiz&&@i o L"L@&LL Jm_*»i
Sagonese. u PAVYSS

Basal Area & Tree Diameters DBH List: {Clomplete {P)artial Notes: V\/tw bt A v, ( )/“M ; ‘€.
|Species 1 LD BA-1 BA-2 | Ave. |DBH (cm) (
48150, -

AL

et

Releve-Wide DBH Statistics -
O 3
Prism Factor: Min: Max: Median: Photos Taken: ((Y)es AN)o B Revised Jane 2013




VEGETATION DATA SHEET

DNR RELEVE #

Surveyor's Releve #: 5w, wcﬁi{(ﬁ_ Date: (j!%

K = stem succulents
F = floating-leaved
S =submerged

X = epiphytes

1 <5% cover, many individuals
+ <5% cover, few (2-20) individuals
r <5% cover, single

Note: indicate tree canopy by recording "Ca" to right of canopy layer life form/height code (ex: "D6-9p, Ca")

U v
surveyor(s): SV \ Moy w L&%é@,
County: A, ble i Wealisine Surveyor's Place Name: % 42 ‘
i -
ID | C.S|SPECIES NAME REMARKS ID | C.S [SPECIES NAME REMARKS ID | C.S|SPECIES NAME REMARKS
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"Life Form Height Cover Sociability Reliability Code Selected Remark Codes
B = broadleaf evergreen . 8>35m Group Species 5 = extensive mat 0 = variety certain DD = dead
D = broadleaf deciduous 7 =20-35m c 5 75-100% 4 = small colonies, broken mat 1 = cf, var./subsp. DY = dying
E = needieleaf evergreen 6 =10-20m i 4 50-75% = large group, many plants 2 = species certain GE = germinating
G = graminoids 5 =5-10m p 3 25-50% 2 = small dense clumps 3 = species complex SD = seedling
H = forbs 4 =2-5m T 2 5-25% 1.= growing singly 4 = cf. species SP = sprout (coppice)
L =lichens 3 =0.5-2m b 1-5% § = genus certain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <1% 6 =cf. genus OP = outside plot {(<2m)
C =climbers 1=0-0.1m Abundance 7 = unknown ## = specimen collection #




l!lnmsolvl Initial Scan
MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered
MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 QCd

SETAVINENT O
. Edited

SITE DATA SHEET : Final Scan

GENERAL INFORMATION
DNR RELEVE #

Surveyor(s): S Mm%uwd
Surveyor's Releve #: Sk~ & d Surveyors Place Name: _Rp

# IAT13Y UNG “

Purpose of Releve: (C)assification (R)are species habltat ‘(I\A)omtonng
Revisit: (Y)es (N)o  Original DNR Releve #:
Date: €_| Month: & U \usYear: SDb\ls (e.0. 09 JUL 2008
MBS Site#: ______ Ownership:
VEGETATION INFORMATION i S
Vegetation Group: ( JJ\Q oode land (OU) open upland  (WW) wooded wetland (@Wy) open wetland
NPC Code (Name); &L_&_S__H_( » )
NPC Ranking in Releve:, ,
Stand Typical of NPC: (Y)es (N)o (U)ncertain )
if No, identify appropriate modifier:  (N)atural disturbance (H)uman disturbance (Y)oung stand (<40 yrs) (O)ther
Releve Typical of Stand: (Y)es (N)o
If No, identify appropriate modifier: (H)igher Quality (L)ower Quality (C)anopy Gap (O)ther

Plot Location in NPC: (F)ar from community boundary (M)oderately far from boundary (C)lose to boundary {E)cotonal
LOCATION INFORMA TION

=t py b \
uTM: i —!f?—l# b !} E L fecord in NADBS, Zone 1) Permanent Marker: )Q(Y
J_‘_i__fr__jj% ( : Marker Type / Placemént:
UTM Accuracy: meters ({
Location Sources{G)P$ ) (A)irphoto (T)opomap (L)IDAR (O)ther
County: U L\N\Z Whalioa e, Township: ____ _ N Range: ____ _ Section:__ QQRT:____ of QRT:
PLOT INFORMA TION
PlotSize: ! & mx /& m = HED M ‘
Elevation: _____ _ ft. Slope: ____(®)or _ __ (%) Aspect: _ __ (eg. N, NE, etc;LV for level)
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VEGETATION DATA SHEET

DNR RELEVE # ___

Surveyor(s): ERLT \‘x\@tw:&

]

County: {4 e Wed vine

Surveyor's Place Name:

Surveyor's Releve #:&

§'

e Date: s@i&

X

K = stem succulents
F = floating-leaved
S = submerged

X = epiphytes

1 <5% cover, many individuals

+ <5% cover, few (2-20) individuals

r <5% cover, single

Note: indicate tree canopy by recording "Ca" to right of canopy layer life form/height code (ex: "D6-9p, Ca")
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"Life Form Height Cover Sociability Reliability Code Selected Remark Codes
B = broadleaf evergreen 8 >35m Group Species 5 = extensive mat 0 = variety certain DD = dead
D = broadleaf deciduous 7 =20-35m c 5 75-100% 4 = small colonies, broken mat 1 =cf. var./subsp. DY = dying
E = needleleaf evergreen 6 =10-20m i 4 50-75% 3 = farge group, many plants 2 = species certain GE = germinating
G = graminoids 5=5-10m p 3 25-50% 2 = small dense clumps 3 = species complex SD = seedling
H = forbs 4=2-5m r 2 5-25% 1.= growing singly 4 = cf. species SP = sprout (coppice)
L = lichens 3=0.5-2m b 1-5% 5 = genus certain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <1% 6 =cf. genus OP = outside plot (<2m)
C = climbers 1=0-0.1m Abundance 7 = unknown ## = specimen collection #




Initial Scan

MINNESOTA DEPARTMENT OF NATURAL RESOURCES RELEVE FORM Entered ’
MNDNR, Division of Ecological & Water Resources, 500 Lafayette Road, Box 25, St. Paul, MN 55155 QcC'd g
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Life Form . Height Cover Sociability Reliability Code Selected Remark Codes
B = broadleaf evergreen 8>35m Group Species 5 = extensive mat 0 = variety certain DD =dead
D = broadleaf deciduous 7 =20-35m c 5 75-100% 4 = small colonies, broken mat 1 = cf. var./subsp. DY = dying
E = needleleaf evergreen 6 =10-20m i 4 50-75% 3 =large group, many plants 2 = species certain GE = germinating
G = graminoids 5=5-10m p 3 25-50% 2 = small dense clumps 3 = species complex SD = seediing
H = forbs 4=2-5m r 2 5-25% 1 = growing singly 4 = cf. species SP = sprout {coppice)
L =lichens 3=0.5-2m b 1-5% 5 = genus certain FR = fruiting
M = mosses & liverworts 2=0.1-0.5m a <1% 6 = cf. genus OP = outside plot (<2m)
C =climbers 1=0-0.1m Abundance 7 = unknown ## = specimen collection #
K = stem succulents 1 <5% cover, many individuals ’
F = floating-leaved + <5% cover, few (2-20) individuals
S = submerged r <5% cover, single ,
X = epiphytes

Note: indicate tree canopy by recording "Ca" to right of canopy layer life form/height code {ex: "D6-9p, Ca")




Anne-Marie Griger

From:
Sent:
To:
Cc:

Subject:

Thanks Joe,

Mixon, Kevin (DNR) <kevin.mixon@state.mn.us>

Friday, December 02, 2016 10:45 AM

Joe Sedarski

Steinhauer, Suzanne (COMM); Davis, Richard (COMM); Sean Flannery; Anne-Marie
Griger; Peter Rood; John Seaberg; Todd Mattson; Warzecha, Cynthia (DNR)

RE: Bitter Root Wind Project - Calcareous Fen Matters

MNDNR staff is in the process of reviewing the report and we will provide a response in the near future. We appreciate
the work that went into the report and your efforts to identify and avoid calcareous fens.

Thanks,

Kevin

From: Joe Sedarski [mailto:jsedarski@merjent.com]

Sent: Wednesday, November 30, 2016 8:17 AM

To: Mixon, Kevin (DNR) <kevin.mixon@state.mn.us>

Cc: Steinhauer, Suzanne (COMM) <suzanne.steinhauer@state.mn.us>; Davis, Richard (COMM)
<Richard.Davis@state.mn.us>; Sean Flannery <Sean.Flannery@res-group.com>; Anne-Marie Griger <Anne-
Marie.Griger @res-group.com>; Peter Rood <Peter.Rood@res-americas.com>; John Seaberg <jseaberg@merjent.com>;
Todd Mattson <tmattson@west-inc.com>

Subject: RE: Bitter Root Wind Project - Calcareous Fen Matters

... and here is the second with the last 37 pages of said report.

Thanks,
Joe

merjent

TractorWorks Building

800 Washington Avenue N.

Suite 315
Minneapolis, MN 55401

Www.merjent.com

From: Joe Sedarski

Joe Sedarski
612.746.3660 main

612.924.3981 direct
612.214.6658 cell
612.746.3679 fax

jsedarski@merjent.com

Sent: Wednesday, November 30, 2016 8:13 AM
To: 'Mixon, Kevin (DNR)' <kevin.mixon@state.mn.us>
Cc: 'Steinhauer, Suzanne (COMM)' <suzanne.steinhauer@state.mn.us>; '‘Davis, Richard (COMM)'

1

Page 1 of 4



<Richard.Davis@state.mn.us>; 'Sean Flannery' <Sean.Flannery@res-group.com>; 'Anne-Marie Griger' <Anne-
Marie.Griger@res-group.com>; '‘Peter Rood' <Peter.Rood@res-americas.com>; John Seaberg <jseaberg@merjent.com>;
'Todd Mattson' <tmattson@west-inc.com>

Subject: RE: Bitter Root Wind Project - Calcareous Fen Matters

Good morning Kevin and all — apologies for multiple emails on this matter. We tried emailing the referenced report
yesterday (about 23 MB), but it did not get through to you, Suzanne and Richard (limit appears to be around 25 MB and
notice said the message was 30 MB).

Attached is the first 20 pages and I'll send the second 20 pages right after this email.

Please let us know if you have any questions or problems with the attached document.

Best,
loe
merjent

Joe Sedarski
TractorWorks Building 612.746.3660 main
800 Washington Avenue N. 612.924.3981 direct
Suite 315 612.214.6658 cell
Minneapolis, MN 55401 612.746.3679 fax
WWWw.merjent.com jsedarski@merjent.com

From: Joe Sedarski

Sent: Tuesday, November 29, 2016 3:45 PM

To: 'Mixon, Kevin (DNR)' <kevin.mixon@state.mn.us>

Cc: 'Steinhauer, Suzanne (COMM)' <suzanne.steinhauer@state.mn.us>; 'Davis, Richard (COMM)'
<Richard.Davis@state.mn.us>; 'Sean Flannery' <Sean.Flannery@res-group.com>; '‘Anne-Marie Griger' <Anne-
Marie.Griger@res-group.com>; Peter Rood <Peter.Rood@res-americas.com>; John Seaberg <jseaberg@merjent.com>;
'Todd Mattson' <tmattson@west-inc.com>

Subject: RE: Bitter Root Wind Project - Calcareous Fen Matters

Dear Kevin,

This e-mail is follow-up to the August 11, 2016 e-mail that | sent you regarding the early season phase of the calcareous
fen field survey for the Bitter Root Wind Project (Project). Subsequent to the early season survey work, we have
completed the late season survey as required by MN DNR. The attached Calcareous Fen Survey Report includes the
results of both the early and late season surveys. The late season field survey was conducted for sites that were
determined to be potential calcareous fens in the early season field survey, as well as new potential calcareous fen sites
that were not previously surveyed based upon the results of the early season field survey and updated site layout
revisions of the Project. Please let us know if you have any questions or comments on the attached Calcareous Fen
Survey Report.

Also, please note that we also conducted wetland/waterbody surveys for the project this fall, and are currently
summarizing the results in a report that we anticipate submitting to you for review in the near future. We would like to
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schedule a meeting with the MN DNR shortly thereafter to review both the calcareous fen and wetland/waterbody
data.

If you have any questions or comments, please contact me. We appreciate your assistance and involvement with the
Project.

Best,
Joe
merjent

Joe Sedarski
TractorWorks Building 612.746.3660 main
800 Washington Avenue N. 612.924.3981 direct
Suite 315 612.214.6658 cell
Minneapolis, MN 55401 612.746.3679 fax
www.merjent.com jsedarski(@merjent.com

From: Joe Sedarski

Sent: Thursday, August 11, 2016 11:41 AM

To: Mixon, Kevin (DNR) <kevin.mixon@state.mn.us>

Cc: Steinhauer, Suzanne (COMM) <suzanne.steinhauer@state.mn.us>; Davis, Richard (COMM)
<Richard.Davis@state.mn.us>; Sean Flannery <Sean.Flannery@res-group.com>; Anne-Marie Griger <Anne-
Marie.Griger@res-group.com>; Jeff Jackson <Jeff.Jackson@res-group.com>; John Seaberg <jseaberg@merjent.com>;
Todd Mattson <tmattson@west-inc.com>

Subject: Bitter Root Wind Project - Calcareous Fen Matters

Dear Kevin,

Please find attached the preliminary Calcareous Fen (CF) Survey Report for the Bitter Root Wind Project (Project) for
your review. Note this work was conducted on a preliminary site layout and that follow up CF desktop and field review is
being conducted on a revised site layout.

We are planning to conduct the 2™ round/late season CF plant surveys this coming week on Aug. 15-16, 2016, and are
completing the desktop work on the revised Project layout at this time. For the late season field review, we are not
planning to revisit sites evaluated during the early season field review that were determined not to be potential CFs. We
do plan to revisit sites that were determined to be potential CFs in the early season field review, as well as field review
any new potential CF sites based upon the revised site layout of the Project that were not evaluated in the early season
effort. We request MN DNR review and concurrence with this approach, to be applied to the late season field work to be
done Aug. 15-16 and other subsequent fen evaluation that may be necessary.

Upon completion of the 2" season field review, a report will be prepared (similar to the attached report) and submitted
to the MN DNR. Wetland/Waterbody surveys are being scheduled for this month. Once that work is completed, we
would like to schedule a meeting with the MN DNR in early September to review CF and wetland/waterbody data and
provide updates to the MN DNR on those matters. We would appreciate it if you could let us know some dates/times
you are available for a meeting in early September.
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If you have any questions or comments, please contact me or respond to all on this email. We appreciate your assistance
and involvement with the Project.

Best,
Joe

Joe Sedarski
TractorWorks Building 612.746.3660 main
800 Washington Avenue N. 612.924.3981 direct
Suite 315 612.214.6658 cell
Minneapolis, MN 55401 612.746.3679 fax
www.merjent.com jsedarski(@merjent.com

This e-mail message is intended to be received only by persons entitled to receive the confidential information it
may contain. E-mail messages from Merjent, Inc. may contain information that is confidential and legally
privileged. Please do not read, copy, forward, or store this message unless you are an intended recipient of it. If
you have received this message in error, please forward it to the sender and delete it completely from your
computer system.
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From: Joe Sedarski

To: Mixon, Kevin (DNR)

Cc: "Anne-Marie Griger"; Sean Flannery; Michelle Matthews; Jim Arndt
Bcc: Brie Anderson; Dean Sather; Kevin Mueller; Scott A. Milburn
Subject: RES Bitter Root Wind Project - Calcareous Fen Follow Up

Date: Thursday, August 17, 2017 2:51:00 PM

Attachments: image002.ipa

Good afternoon Kevin,

On behalf of RES Americas, we are following up with you on the calcareous fen review for the Bitter
Root Wind Project following the meeting on July 26th, 2017.

First of all, thanks for your email on July 31, 2017, indicating that the MnDNR has further reviewed

the existing calcareous fen across 210" Avenue from the proposed Project access road, and that the
MnDNR agrees that the access road in this location should not impact the fen, and avoidance of
potential impacts to the fen has been achieved.

Also, please see attached kmz regarding culvert locations to address question during the July 26t
meeting — RES America confirms there are two culverts on 201th Avenue in this area.

Secondly, as discussed during the July 26, 2017, meeting, RES/Merjent conducted a desktop review
of potential calcareous fens in areas associated with the current Project site layout which were not
reviewed in 2016. Jim Arndt with Merjent conducted a desktop review the same protocols used in
2016. We request your review of the attached information and summary of the desktop data and
response to our recommendations for conducting late season calcareous fen field review by the end
of August.

A brief summary of the desktop review follows:

= 50 wetland areas were examined within the 500 foot buffer areas of the current 2017 Project
site layout construction corridors.

= No areas were double counted with the exception of “Site 13 FenCheck++ 0817” which,
though portions of which are outside of the 2016 footprint, was checked by MNR during the
2016 field survey (referred to as BR32 in 2016 report). Because this was reviewed in 2016, no
further review of Site 13 is recommended.

= Merjent looked at everything except for obvious farmed wetland. All wetland areas were
examined for offsite fen indicator features, including topographic anomalies (based on 2’
contour interval LIiDAR Data) indicative of the presence of sloping peatland, peat domes, and
groundwater spring heads and spring runs, national wetlands inventory (NWI) data, and air
photo interpretation of a number of photo years from 1991 to 2015 to assess land use and
surface water hydrology. If an area had any indicators of potential calcareous fen regardless
of how subtle the expression, it was included as an area requiring field assessment.

= Atotal of 10 areas were identified as new areas within the 2017 footprint requiring a field
survey; however, only two sites (15 FenCheck 0817 and 50 FenCheck 0817) are anticipated to
have significant potential for calcareous fen. These ten areas include Sites 7, 10, 12, 15 (three

Page 1 of 2


mailto:kevin.mixon@state.mn.us
mailto:Anne-Marie.Griger@res-group.com
mailto:Sean.Flannery@res-group.com
mailto:Michelle.Matthews@res-group.com
mailto:jarndt@merjent.com
mailto:banderson@merjent.com
mailto:dsather@merjent.com
mailto:kmueller@merjent.com
mailto:scott.milburn@mnrinc.us

Eﬂerjent




locations), 17, 18, 22, and 50, as indicated in the attached kmz and shapefiles.
= The remainder do not have any offsite evidence of calcareous fen, e.g. sloping peatland, peat
domes or topographic anomalies, spring head spring run discharge, etc.

Based upon this information, we recommend that ten identified locations be field reviewed for
calcareous fens. Field survey protocols for this effort will be the same as we used in 2016. After the
field survey is completed, we will prepare a report with the findings and provide to the MnDNR. This
information will also be used, as necessary, for possible changes to the site layout.

Because the late season survey window for calcareous fens is closing at the end of August, we
appreciate your review and response to this email so that we can get this done if you are in
agreement with this recommendation.

Best Regards,
Joe

(2]

Joe Sedar ski

TractorWorks Building 612.746.3660 main
800 Washington Avenue N. 612.924.3981 direct

Suite 315 612.214.6658 cell
Minneapolis, MN 55401 612.746.3679 fax

www.merjent.com jsedarski @merjent.com
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From: Mixon. Kevin (DNR)

To: Joe Sedarski

Cc: Anne-Marie Griger; Sean Flannery; Michelle Matthews; Jim Arndt; Benage, Megan (DNR); Scott A. Milburn;
Warzecha, Cynthia (DNR)

Subject: RE: RES Bitter Root Wind Project - Calcareous Fen Follow Up

Date: Wednesday, September 6, 2017 2:17:17 PM

Attachments: image002.ipa

Joe:

Thanks for the update and coordination on this issue. We have no comments or concerns at this
time and we look forward to receiving the combined report.

Kevin

From: Joe Sedarski [mailto:jsedarski@merjent.com]

Sent: Wednesday, August 30, 2017 10:44 AM

To: Mixon, Kevin (DNR) <kevin.mixon@state.mn.us>

Cc: Anne-Marie Griger <Anne-Marie.Griger@res-group.com>; Sean Flannery <Sean.Flannery@res-
group.com>; Michelle Matthews <Michelle.Matthews@res-group.com>; Jim Arndt
<jarndt@merjent.com>; Benage, Megan (DNR) <megan.benage@state.mn.us>; Scott A. Milburn
<scott.milburn@mnrinc.us>

Subject: RE: RES Bitter Root Wind Project - Calcareous Fen Follow Up

Good morning Kevin, and all:

Quick update — on this past Monday (Aug 28, 2017) Scott with MNR conducted field review of the
potential sites flagged by Jim Arndt in current site layout areas that are new/updated for the Bitter
Root Wind Project. None of the sites had indication of calcareous fens.

Note that we did not field review 7 FenCheck (it is located in South Dakota and Project is no longer in
SD), nor 15 FenCheck sites located at USFWS lands (Project will not impact these lands), or 17
FenCheck site (landowner has not signed up for the Project and Project will not impact this parcel).
We are preparing a report that will compile applicable 2016 and 2017 desktop and field review
information relative to the current site layout which will correspond to the site layout to be included
in the Site Permit Application.

Please let us know if any questions or comments regarding this update.

We appreciate your assistance with these matters.

Best Regards,
Joe

merjent
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Joe Sedar ski

TractorWorks Building 612.746.3660 main
800 Washington Avenue N.  612.924.3981 direct
Suite 315 612.214.6658 cell

Minneapolis, MN 55401 612.746.3679 fax

WWW.merjent.com jsedarski @merjent.com

From: Mixon, Kevin (DNR) [mailto:kevin.mixon@state.mn.us]

Sent: Tuesday, August 22, 2017 8:52 AM

To: Joe Sedarski <jsedarski@merjent.com>

Cc: Anne-Marie Griger <Anne-Marie.Griger@res-group.com>; Sean Flannery <Sean.Flannery@res-
group.com>; Michelle Matthews <Michelle.Matthews@res-group.com>; Jim Arndt
<jarndt@merjent.com>; Benage, Megan (DNR) <megan.benage@state.mn.us>

Subject: RE: RES Bitter Root Wind Project - Calcareous Fen Follow Up

Joe:

The MNDNR is in agreement with your methods and desktop review for calcareous fens in the areas
that were not reviewed in 2016. Please proceed to review the 10 potential calcareous fens in the
field. We appreciate the high level of coordination that has occurred on this issue.

Thanks,

Kevin

From: Joe Sedarski [mailto:jsedarski@merjent.com]
Sent: Thursday, August 17, 2017 2:52 PM
To: Mixon, Kevin (DNR) <kevin.mixon@state.mn.us>

Cc: Anne-Marie Griger <Anne-Marie.Griger@res-group.com>; Sean Flannery <Sean.Flannery@res-
group.com>; Michelle Matthews <Michelle.Matthews@res-group.com>; Jim Arndt
<jarndt@merjent.com>

Subject: RES Bitter Root Wind Project - Calcareous Fen Follow Up

Good afternoon Kevin,

On behalf of RES Americas, we are following up with you on the calcareous fen review for the Bitter
Root Wind Project following the meeting on July 26th, 2017.

First of all, thanks for your email on July 31, 2017, indicating that the MnDNR has further reviewed

the existing calcareous fen across 210" Avenue from the proposed Project access road, and that the
MnDNR agrees that the access road in this location should not impact the fen, and avoidance of
potential impacts to the fen has been achieved.
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Also, please see attached kmz regarding culvert locations to address question during the July 26t

meeting — RES America confirms there are two culverts on 201th Avenue in this area.

Secondly, as discussed during the July 26, 2017, meeting, RES/Merjent conducted a desktop review
of potential calcareous fens in areas associated with the current Project site layout which were not
reviewed in 2016. Jim Arndt with Merjent conducted a desktop review the same protocols used in
2016. We request your review of the attached information and summary of the desktop data and
response to our recommendations for conducting late season calcareous fen field review by the end
of August.

A brief summary of the desktop review follows:

= 50 wetland areas were examined within the 500 foot buffer areas of the current 2017 Project
site layout construction corridors.

= No areas were double counted with the exception of “Site 13 FenCheck++ 0817” which,
though portions of which are outside of the 2016 footprint, was checked by MNR during the
2016 field survey (referred to as BR32 in 2016 report). Because this was reviewed in 2016, no
further review of Site 13 is recommended.

= Merjent looked at everything except for obvious farmed wetland. All wetland areas were
examined for offsite fen indicator features, including topographic anomalies (based on 2’
contour interval LIiDAR Data) indicative of the presence of sloping peatland, peat domes, and
groundwater spring heads and spring runs, national wetlands inventory (NWI) data, and air
photo interpretation of a number of photo years from 1991 to 2015 to assess land use and
surface water hydrology. If an area had any indicators of potential calcareous fen regardless
of how subtle the expression, it was included as an area requiring field assessment.

= Atotal of 10 areas were identified as new areas within the 2017 footprint requiring a field
survey; however, only two sites (15 FenCheck 0817 and 50 FenCheck 0817) are anticipated to
have significant potential for calcareous fen. These ten areas include Sites 7, 10, 12, 15 (three
locations), 17, 18, 22, and 50, as indicated in the attached kmz and shapefiles.

= The remainder do not have any offsite evidence of calcareous fen, e.g. sloping peatland, peat
domes or topographic anomalies, spring head spring run discharge, etc.

Based upon this information, we recommend that ten identified locations be field reviewed for
calcareous fens. Field survey protocols for this effort will be the same as we used in 2016. After the
field survey is completed, we will prepare a report with the findings and provide to the MnDNR. This
information will also be used, as necessary, for possible changes to the site layout.

Because the late season survey window for calcareous fens is closing at the end of August, we
appreciate your review and response to this email so that we can get this done if you are in

agreement with this recommendation.

Best Regards,
Joe
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Joe Sedar ski

TractorWorks Building 612.746.3660 main
800 Washington Avenue N. 612.924.3981 direct

Suite 315 612.214.6658 cell
Minneapolis, MN 55401 612.746.3679 fax

WWW.merjent.com jsedarski @merjent.com

This e-mail message is intended to be received only by persons entitled to receive the
confidential information it may contain. E-mail messages from Merjent, Inc. may contain
information that is confidential and legally privileged. Please do not read, copy, forward, or
store this message unless you are an intended recipient of it. If you have received this message
in error, please forward it to the sender and delete it completely from your computer system.
This e-mail message isintended to be received only by persons entitled to receive the
confidential information it may contain. E-mail messages from Merjent, Inc. may contain
information that is confidential and legally privileged. Please do not read, copy, forward, or
store this message unless you are an intended recipient of it. If you have received this message
in error, please forward it to the sender and delete it completely from your computer system.
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From: Mixon. Kevin (DNR)

To: Joe Sedarski

Cc: Anne-Marie Griger; Michelle Matthews; Sean Flannery; Scott A. Milburn; Jim Arndt; Warzecha, Cynthia (DNR)
Subject: RE: Bitter Root Wind Project - Follow up Calcareous Fen Question and Review

Date: Friday, September 29, 2017 9:18:12 AM

Attachments: imaqge001.qif

Joe:

The MNDNR agrees that locating a collection line on the south side of 180™" Avenue would not be

considered an impact to the fen located approximately 218 feet north of 180™" Avenue.

Thanks

From: Joe Sedarski [mailto:jsedarski@merjent.com]

Sent: Thursday, September 28, 2017 1:14 PM

To: Mixon, Kevin (DNR) <kevin.mixon@state.mn.us>

Cc: Anne-Marie Griger <Anne-Marie.Griger@res-group.com>; Michelle Matthews
<Michelle.Matthews@res-group.com>; Sean Flannery <Sean.Flannery@res-group.com>; Scott A.
Milburn <scott.milburn@mnrinc.us>; Jim Arndt <jarndt@merjent.com>

Subject: Bitter Root Wind Project - Follow up Calcareous Fen Question and Review

Good afternoon Kevin,

While putting together the compiled calcareous fen report for the Bitter Root Wind Project, we
identified a second fen (BR25) located within the 500 foot buffered survey corridor (see attached
jpg). As shown in the figure, a proposed collection line would be installed within about 218 feet of

fen BR25, which is located on the north side of 180" Avenue. Please note the proposed collection

line would be trenched in along the south side of 180™ Avenue.

Similar to your earlier previous review of MN DNR fen Fortier 5 (BR32), which is located about 120

from the construction corridor for a proposed access road that would be installed south of 210t
Avenue (see attached jpg), could you also review BR25 and let us know if concerns or if potential
impacts to this fen has been achieved as well?

Once we have this determination, we’ll finalize the fen report and submit to you.

Please contact us with any questions or comments regarding this matter and thanks in advance for
your review.

Best,
Joe
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Joe Sedar ski

TractorWorks Building 612.746.3660 main
800 Washington Avenue N. 612.924.3981 direct

Suite 315 612.214.6658 cell
Minneapolis, MN 55401 612.746.3679 fax

WWW.merjent.com jsedarski @merjent.com

This e-mail message is intended to be received only by persons entitled to receive the
confidential information it may contain. E-mail messages from Merjent, Inc. may contain
information that is confidential and legally privileged. Please do not read, copy, forward, or
store this message unless you are an intended recipient of it. If you have received this message
in error, please forward it to the sender and delete it completely from your computer system.
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From: Joe Sedarski

To: "Mixon. Kevin (DNR)"; Warzecha, Cynthia (DNR)

Cc: "Sean Flannery"; "Anne-Marie Griger"; "Michelle Matthews"; Jim Arndt; "Scott Milburn"
Subject: Bitter Root Wind Project - Combined Calcareous Fen Survey Report

Date: Thursday, October 5, 2017 1:25:00 PM

Attachments: imaqge001.qif

Good morning Kevin and Cynthia,

Please find attached the above referenced report concerning the Bitter Root Wind Project. We will
include this in the Site Permit Application (SPA) for the Project as well, but we’d like to review that
with you in terms of showing fen locations.

If you have any questions or comments, please contact me or any of the parties cc’d on this email.
We appreciate your continued assistance with this Project!

Best,
Joe

Joe Sedar ski

TractorWorks Building 612.746.3660 main
800 Washington Avenue N. 612.924.3981 direct

Suite 315 612.214.6658 cell
Minneapolis, MN 55401 612.746.3679 fax

www.merjent.com jsedarski @merjent.com
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MIDWEST NATURAL RESOURCES

October 4, 2017

Mr. Sean Flannery

Permitting Director

Renewable Energy Systems Americas, Inc.
330 2" Avenue South, Suite 820
Minneapolis, MN 55401

Re: Combined Calcareous Fen Survey Report
Bitter Root Wind Project

Dear Mr. Flannery:

Midwest Natural Resources, Inc. (MNR) and Merjent Inc. (Merjent) are pleased to provide the following
2016 — 2017 Field Seasons combined Calcareous Fen Survey Report (Report) for the proposed Bitter Root
Wind Project (Project). Flying Cow Wind, LLC (Flying Cow Wind), a subsidiary of Renewable Energy
Systems Americas Inc., is the Project proposer. The boundary of the Project and 2016-2017 Survey
Corridors are indicated in the attached Figure 1.

Project Regulatory Summary and Coordination Updates

The calcareous fen survey work was conducted to address Minnesota Department of Natural Resources
(MN DNR) initial comments on the Project provided in the MN DNR Preliminary Review letter dated May
3, 2016, and subsequent MN DNR review and coordination with Flying Cow Wind on calcareous fen
matters. The MN DNR required that early and late season field surveys be conducted for the Project to
assess the potential impacts to calcareous fens in 2016 and associated follow-up fen surveys in August
2017!. This Report provides a summary of all desktop and field survey results completed in 2016 and 2017
as of this date for the Project.

On August 11, 2016, Merjent submitted to the MN DNR the Preliminary Calcareous Fen Survey Report
(Preliminary Report, dated July 18, 2016), which provided the results of a desktop assessment of potential
calcareous fen sites and results of the early season field survey conducted for the then current site layout of
the Project. On November 28, 2016, Merjent submitted the Calcareous Fens Early and Late Season Survey
Report to the MN DNR, which provide the results of desktop assessment and early and late season field
survey work conducted for the updated site layout of the Project. Flying Cow Wind used the results of the
2016 calcareous fen work to further revise the site layout of the proposed Project to avoid and/or minimize
potential impacts to fens and associated sensitive environmental features within the Project construction
corridors.

On July 26,2017, representatives of the Minnesota Department of Commerce (DOC), MN DNR, and Flying
Cow Wind met to discuss, among other things, the status of the Project and review updated environmental
field survey and related information, including site layout updates and calcareous fens. During the meeting,
Flying Cow Wind informed the MN DNR that, except for one location, all Project turbines, access roads,

! The suite of calcareous fen indicator plant species that are observed during spring survey are different from those that can be
identified during fall survey.



Combined Calcareous Fen Survey Report:
Evaluation of Potential Calcareous Fens near the
Proposed Bitter Root Wind Project, Yellow Medicine County, MN

collections lines, and other Project facilities were outside of the 500-foot buffer? from identified calcareous
fens (Figure 2).

One planned Project access road (which consists of an existing field access road) to a turbine site near 210
Avenue is located within the 500-foot buffer near MN DNR fen Fortier 5/BR32 (Figures 2 and 5). The
access road is proposed because it follows an existing field access road and is the most direct route to the
turbine site which minimizes impacts to land use and other environmental features in this area. On July 31,
2017, the MN DNR informed Flying Cow Wind via email that it reviewed the planned access road relative
to the fen, and determined that the planned access road should not impact this fen and avoidance of potential
impacts to the fen has been achieved (see Agency Correspondence in the Attachments).

Upon subsequent design and review, Flying Cow Wind has determined that a proposed collection line
disturbance corridor would be within approximately 218 feet of another fen, BR25 (Table 1; Figure 2). This
fen is located on the north side of 180" Avenue, whereas the proposed collection line would be trenched
along the south side of 180" Avenue. On September 29, 2017, MN DNR informed Flying Cow Wind via
email that it reviewed the planned collection line relative to the fen, and determined that locating the planned
collection line on the south side of 180™ Avenue would not be considered an impact to this fen (see Agency
Correspondence in the Attachments).

On August 17, 2017, Flying Cow Wind provided follow-up information regarding the completed desktop
work and planned methodology for conducting field survey work for the August 2017 calcareous fen review
(see Agency Correspondence in the Attachments). On August 22, 2017, MN DNR approved the proposed
field methodology and desktop review for fen field review. Based upon this approval, MNR conducted field
review of the additional potential calcareous fen sites for the current Project site layout in late August 2017.

This Report includes a compilation of the early season work and results of the late season desktop and field
survey efforts completed in August 2016 and the desktop/field survey efforts completed in 2017 on the
updated Project site layout. This information is being used to appropriately site Project facilities and to
avoid potential Project impacts to calcareous fens and other natural resources.

Background

Flying Cow Wind is proposing the Project located in southwestern Minnesota in Yellow Medicine County
and Deuel County, South Dakota, approximately 1.5 miles west of the City of Canby and 5 miles to the
northwest of the City of Porter (Figure 1). The Project is a wind conversion facility with a planned capacity
up to 152 megawatts, with 37 planned turbines and 3 alternate turbines planned in Minnesota.

The Project also includes an approximately 10-mile long 345 kilovolt overhead transmission line, which
will be entirely located in South Dakota. The Project Substation will be located near the Minnesota/South
Dakota border in Deuel County, South Dakota, and will continue southwest in Deuel County until the point
of interconnection located at Otter Tail Power’s planned Astoria Substation in southeastern Deuel County.
The transmission line and Project substation will be permitted separately by the South Dakota Public
Utilities Commission and Deuel County. The layout for the Project may continue to be updated slightly as
additional constraint information and agency feedback is incorporated in to the Project development.

The 2016 calcareous early season fen survey was based on a preliminary turbine layout that included up to
42 turbine locations, including alternate sites. The 2016 late season fen survey was based upon a revised
preliminary turbine layout that had 46 turbine locations, including alternate sites. The 2017 late season fen

2 By agreement between the MN DNR and Flying Cow Wind, calcareous fens with a closest approach beyond 500 feet from the
boundary of the Project footprint are automatically considered avoided.
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survey was based upon a subsequent revised turbine layout that has 40 turbine locations (37 proposed and
3 alternate sites). Figure 3 illustrates the 2016 early season and late season and 2017 late season Project
layouts and buffer areas used for fen Survey Corridors 1 and 2, as well as the August 2017 Survey
Corridor 3. With each desktop and field review data, the design of the Project layout has been refined,
particularly to avoid known and suspected environmental impacts and minimize to the extent practicable
unavoidable impacts, and will continue to be slightly revised to further meet these objectives, if possible.

In addition to the turbines, facilities necessary for construction and operation of the Project in Minnesota
that are included in the Project footprint (and the calcareous fen assessment based on the footprint) include
access roads, electrical collection lines, fiber optic communication cabling, an operations and maintenance
facility, and temporary crane paths and laydown/staging areas. Construction in Minnesota is expected to
begin in first quarter 2019.

According to the MN DNR, there are seven previously documented calcareous fen features in the Project
Area (see Agency Correspondence [MN DNR Preliminary Review letter dated May 3, 2016], and Figure
3). As a result, Flying Cow Wind retained MNR and Merjent to investigate other potential calcareous fen
locations.

Calcareous fens are wetland plant communities regulated by both the MN DNR and the Minnesota Pollution
Control Agency. These features are groundwater-fed discharge systems rich in calcium carbonate (CaCOs3)
and/or magnesium carbonates (Bergland 1995; Leete et al. 2005, Arndt et al. 2015). Calcareous fens remain
saturated year-round due to continuous groundwater discharge maintaining anaerobic conditions at and near
the soil surface, resulting in the accumulation of organic matter (peat) in the wetland soil.

Calcareous fens typically classify into Prairie Extremely Rich Fen communities (OPp93) in the Minnesota
Native Plant Community Classification system (MN DNR 2005), and host a number of unusual plants that
are adapted to the calcareous fen environment. A number of these plants are state-listed species and are
further protected under Minnesota’s endangered species law.

Methods

Desktop Review and Selection of Potential Calcareous Fen Sites
The objective of the field surveys was to identify potential calcareous fens in or near the Project Area in
Minnesota. Merjent staff, in collaboration with MNR, targeted survey locations of possible calcareous fen
sites based on desktop review conducted just prior to field surveys in 2016 and 2017.

Desktop review involved the examination of the following geospatial resources obtained for the study area
and interpreted in a Geographic Information System (Google Earth Professional):

1. Recent high-resolution aerial imagery, dated 9/1/2015;

2. A 2-foot topographic contour map created from high resolution light detection and ranging data

available for the State of Minnesota®;

National Wetlands Inventory (NWI) polygons and associated attribute data;

4. Supplemental information from the Minnesota Geospatial Commons included MN DNR native
plant community polygons and attribute data* for areas inventoried for potential biological
significance by the MN County Biological Survey® and the calcareous fen source feature points
datasets; and

(98]

3 http://arcgis.dnr.state.mn.us/maps/mntopo/
4 http://www.dnr.state.mn.us/eco/mcbs/maps.html
5 http://www.dnr.state.mn.us/eco/mcbs/maps.html
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5. A polygon created by buffering planned infrastructure associated with the Project by 500 feet to
represent the area to be investigated, the “Survey Corridor” (see Figures 3 to 5).

On unrelated projects, Dr. James Arndt of Merjent previously reviewed several listed calcareous fens in the
field in Yellow Medicine County near the proposed Project. That work was conducted to support an
informational document prepared for the Environmental Protection Agency (Arndt 1995, 1999), and to
characterize a state-listed calcareous fen potentially affected by a proposed road realignment in nearby
Lincoln County (Arndt and DeJoode 2009). Calcareous fens in southwest Minnesota are associated with
unique landscape positions and present unique landform features that can be used as a scoping tool to
identify locations that may have calcareous fens (Arndt, J.L. 1995, 1999; Almendinger and Leete, 1998a,
1998b; Arndt and DeJoode, 2005). These features include:

1. The presence of wetlands and wetland signatures on sloping ground in areas that are inconsistent
with typical depression-type palustrine wetlands, and are not characteristic of the topography
associated with riparian wetlands adjacent to area streams. The accretion of peat in these areas
presents a signature of a doubly convex, sloping apron of saturated ground in sideslope and toeslope
positions typically located above the floodplain of incised drainageways within the surrounding till
plain. These areas typically represent sidehill seeps of calcareous water from exposures of confined
aquifers on the valley walls of incised drainageways; and

2. Breaks in the confining aquitard® that allow confined aquifers to discharge as spring-heads in nearly
level till areas, resulting in an accumulation of peat forming a classic “dome” feature. Such features
are typically 10 to 12 feet or more in height, and readily appear on contour maps as approximate
circular concentric contours indicative of a mounding effect.

All data were incorporated into Google Earth Pro GIS. Within the Survey Corridor, all NWI wetland areas
and all NWI-designated upland areas that presented anomalous topographic signatures of peat accretion
were identified as sites requiring subsequent field identification for potential calcareous fen. These desktop
reviews preceded both early and late field surveys to account for ongoing alterations in the Project footprint.

Field Survey Methods
Using the desktop review data, Merjent engaged MNR personnel to field review each of the potential
calcareous fen areas identified in the desktop review. In the event that MNR determined any of the potential
calcareous fens did not meet the criteria to be a calcareous fen, Merjent’s wetland personnel would then
delineate it as a wetland.

MNR made a determination of potential fen status in the field and documented with basic site notes and
representative photographs. The approach included collecting detailed plot data at those locations having
possible calcareous fen conditions observed in the field. Sites having wetlands with no observed calcareous
fen features were documented either by collecting thorough species lists or with relevés.

Relevés are used as tools to document and classify native plant communities. This sampling involves the
collection of species richness and abundance within a standardized plot. This method also incorporates the
documentation of plant life form (e.g., forbs, graminoids, broadleaf evergreens etc.), and height class.
Sampling by means of relevés was reserved for those sites dominated by intact native plant communities.
Field-determined native plant community classifications are based on Minnesota's Native Plant Community
Classification (Version 2.0). Possible calcareous fen locations were further evaluated by means of the
vegetation technical criterion as described in the “Test of the Technical Criteria for Identifying and
Delineating Calcareous Fens in Minnesota” document (Leete et al. 2005).

6 Aquitard: a relatively low permeability layer that impedes groundwater flow.
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Results

2016 Early Season Desktop Screening Analysis and Field Surveys
Early season site evaluations were conducted June 29 - July 1, 2016 within Survey Corridor 1 based on the
most current Project footprint at the time (Survey Corridor 1, Figures 3 and 5). Initial site selection based
on the above information resulted in the selection of 23 potential areas to survey early in the growing season.

MNR evaluated all but one of the 23 predetermined sites, with one additional site added based on the field
reconnaissance (Figures 3 and 5). The site that was not evaluated (BR07) is located on federal land. Because
MNR did not have access permission for that parcel and Flying Cow Wind redesigned the Project to avoid
this area, no survey was completed. No Project infrastructure will be placed on federal land. Appendix A
summarizes the field survey results, and Appendix B presents the scoring results used in the classification
of calcareous fens. Representative photos are provided in Appendix C, and relevé data are provided in
Appendix D.

Preliminary surveys resulted in the location of three areas exhibiting calcareous fen characteristics, one of
which (BR22-Fortier 6) had been previously documented by MN DNR. This particular feature, along with
the associated fen (BR23), were both outside of Survey Corridor 1, while the third fen location (BR01) was
located within it. Site BR14 was also identified as a possible fen location so it was surveyed again during
the late season survey. All other remaining survey areas were classified as either wet meadow communities
(Prairie Wet Meadow/Carr and Southern Seepage Meadow/Carr), marsh (Prairie Bulrush-Arrowhead
Marsh), upland, or drainage swale.

2016 Late Season Desktop Screening Analysis and Field Surveys
The late season surveys were conducted August 15 - 16, 2016 using the same protocols described for the
early season survey. However, Survey Corridor 1 was revised based on the early season survey results and
other Project constraints to avoid impacts to known sensitive resources, resulting in a Survey Corridor 2
that was used during the late season survey (see Figures 3 and 5).

Application of the desktop screening procedures identified 10 additional areas to be surveyed within Survey
Corridor 2 for the late season survey. Sites discounted as potential fens during the early season survey were
not included in the late season survey. Two potential calcareous fens were subjected to both early and late
season plant surveys. In total, 33 areas were assessed during the two surveys for diagnostic calciphile plants
(Figure 5)’.

The 2016 late season survey identified two potential calcareous fens within Survey Corridor 2, in addition
to fen BRO1, which was resurveyed. Features identified as potential fens in the early and late season surveys
are summarized in Table 1 below. Feature BR14 was also revisited during the August field review. This
site would fall into the classification of a seepage wet meadow community, but meets the vegetative
criterion of a calcareous fen strictly related to the point value of the feature. However, it is located outside
of Survey Corridor 2. All other remaining survey areas were classified as either wet meadow communities
(Prairie Wet Meadow/Carr and Southern Seepage Meadow/Carr), marsh (Prairie Bulrush-Arrowhead
Marsh), upland, or drainage swale that lacked calciphiles or did not have sufficient calciphiles to be
considered calcareous fen by plant criteria. In summary, the 2016 early and late season surveys identified
three fen features within Survey Corridor 2—BRO01, BR25, and BR32 (Figure 5).

7 Several potential fen areas are outside of the Project Survey Corridor 2 as a result of interim adjustments to Survey Corridor,
which was based on previous Project configurations designed by Flying Cow Wind to avoid impacts to potentially environmentally
sensitive resources, including potential fen areas.
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2017 Late Season Desktop Screening Analysis and Field Surveys
From late 2016 to early August 2017, Flying Cow Wind refined the Project site layout to meet a number of
objectives, including avoiding calcareous fens and other environmentally sensitive resources (see Figures
3 and 4). Merjent conducted desktop screening for the 2017 late season assessment on Survey Corridor 3,
the current Project site layout, after receiving MN DNR approval of proposed protocols on August 22, 2017.

Merjent’s desktop review included all area within Survey Corridor 3. A brief summary of the 2017 desktop
review follows:

= 50 wetland areas were examined within the 500-foot buffer areas of the current 2017 Project site
layout construction corridors (Survey Corridor 3), including areas that overlapped with the 2016
Project site layout buffered areas (Survey Corridors 1 and 2);

= No areas assessed during 2016 were included in the 2017 target locations, with the exception of
“Site 13 FenCheck++ 0817” which, though portions of which are outside of the 2016 footprint, was
checked by MNR during the 2016 field survey (referred to as BR32 in 2016 report). Because this
was reviewed in 2016, no further review of Site 13 was recommended;

= Merjent looked at all vegetated areas with wetland signatures except for obvious farmed wetlands.
All remaining wetland areas were examined for offsite fen indicator features that are discussed in
the Methods section above. To ensure all potential fen areas were considered, if an area had any
indicators of potential calcareous fen regardless of how subtle the expression, it was included as an
area requiring field assessment;

= A total of 10 areas were identified as new areas within the 2017 Survey Corridor 3 requiring a field
survey; however, only two sites (15 FenCheck 0817 and 50 FenCheck 0817) were anticipated to
have significant potential for calcareous fen. These ten areas include Sites 7, 10, 12, 15 (three
locations), 17, 18, 22, and 50, were provided to the MN DNR along with a summary of the desktop
review on August 17, 2017 (see Agency Correspondence in the Attachments);

= Of'these 10 areas, six of the sites were either surveyed in 2016, were located in South Dakota (none
of the Project turbines will be located in South Dakota), were located on federal lands (no Project
facilities will be located on federal lands), were located on non-participating land (no Project
facilities will be located on non-participating land), or were where Project collection lines were
rerouted to avoid potential fen locations. For this reason, the only remaining four sites were
surveyed by MNR (BR34, BR35, BR36, and BR37) in August 2017; and

»= The remainder wetland areas do not have any offsite evidence of calcareous fen (e.g. sloping
peatland, peat domes or topographic anomalies, spring head spring run discharge, etc.).

Based upon this information, Merjent recommended that four identified locations be field reviewed for
calcareous fens (see Figure 4). Field survey protocols for this effort were similar to those used in 2016. On
August 28, 2017, Scott Milburn of MNR conducted the field review of the four sites.

The first site, BR34, is a small watercourse through a grazed pasture with no signs of seepage and no
calciphiles were observed. The second site, BR35, is a large degraded marsh complex with a wet meadow
fringe. This site is surrounded by row crop agriculture and subject to agricultural runoff. This particular
area lacked obvious signs of discharge and no calciphiles were observed. The third site, BR36, is a small
depressional drainage way that is primarily dominated by non-native graminoid species. This particular
feature lacked both discharge hydrology and calciphiles. The final of the four sites, BR 37, is a degraded
wet meadow associated with a waterway that is also dominated by non-native graminoids. As with the other
sites, this feature lacked discharge and the presence of calciphiles.

A summary of the survey date (s), calcareous fen point summary, site locations, and general characterization
of the previously documented calcareous fen features and the four additional sites are provided in Table 1.
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Additionally, the overall Project summary table (Appendix A) has been updated along with the calcareous
fen scoring points summary table (Appendix B), and site photos (Appendix C). Relevés were not collected
during the 2017 survey efforts since none of the four sites were deemed intact native plant communities.

Table 1
Potential Calcareous Fens Identified in 2016-2017 Field Surveys
Location
Within Within
Survey Within Survey
Calcareous Corridor 1 Survey Corridor 3
Fen Point (June/July Corridor 2 (August
Site Survey Date Summary 2016) (August 2016) 2017) Comments
BRO1 | 6/29/2016 and 8/15/2016 80 Yes Yes No Calcarcous Fen—Prairie
Extremely Rich Fen
BRI4 | 6/30/2016 and 8/15/2016 50 Yes No No Wet Meadow or
Calcareous Fen
Calcareous Fen—Prairie
BR22 7/1/2016 190 No No No Extremely Rich Fen
Calcareous Fen—Prairie
BR23 7/1/2016 55 No No No Extremely Rich Fen
Calcareous Fen—Prairie
BR25 8/16/2016 75 No Yes Yes Extremely Rich Fen
Calcareous Fen—Prairie
BR32 8/16/2016 110 No Yes Yes Extremely Rich Fen
BR34 8/28/2017 0 No No Yes Drainage Swale
BR35 8/28/2017 0 No No Yes Degraded Marsh
Drainage Swale/Degraded
BR36 8/28/2017 0 No No Yes
Wetland
BR37 8/28/2017 0 No No Yes Degraded Wet Meadow

All five documented calcareous fen features (2016 survey efforts) are outside of the of the current
construction corridor. However, as discussed above, the MN DNR calcareous fen Fortier 5 at site BR32
and fen BR25 are both within the 500-foot buffer area, approximately 120 feet and 218 feet, respectively,
away from the proposed construction corridor (Figure 5). MN DNR reviewed the proposed access road
relative to fen Fortier 5/BR32 and the proposed collection line relative to fen BR25 and determined that the
planned access road and collection line should not impact these fens and avoidance of potential impacts to
the fen has been achieved (see Agency Correspondence in the Attachments).

Calcareous fen surveys as described in this Report will be conducted on any new areas subsequently
identified as potentially part of future updated Project footprints, as they are developed. The information
provided in this Report has been used to refine the Project footprint.

Flying Cow Wind anticipates that all impacts to identified calcareous fens can be avoided, and will request
MN DNR concurrence for any previously unsurveyed areas if there are future changes to the Project layout.

Please feel free to contact either of us if you have any questions regarding the findings of the calcareous
fen studies for the Project. Scott can be reached at 612.310.6260 or scott.milburn@mnrinc.us, and Jim can
be reached at 612.924.3987 or jarndt@merjent.com.
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Respectfully submitted,

Scott A. Milburn, M.S., PWS James L. Arndt, Ph.D., PWS. CPSS
Sr. Botanist/President Senior Analyst
Midwest Natural Resources, Inc. Merjent, Inc.

cc: Anne-Marie Griger, RES Americas
Michelle Mathews, RES Americas

Attachments  Agency Correspondence
Figure 1 Project Location and Survey Corridor Overview
Figure 2 Closeup of Calcareous Fens Within Survey Corridors
Figure 3 Project Survey Corridors and MN DNR Calcareous Fen Locations
Figure 4 Calcareous Fen Evaluation Locations August 2017
Figure 5 Potential Calcareous Fen Areas Within or Near Survey Corridor 3
Appendix A Summary Table
Appendix B Summary of Scoring Results
Appendix C Site Photos
Appendix D Relevé Forms
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