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Reference Reach Data and Dellverables
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Task 1.2.1 from original Work Plan
(reference Section 2.2.1 from Report)

Reference ID, Survey, and Analysis

e 2 D Lh—




Unofficial FERC-Generated PDF of 20050519-0070 Received by FERC OSEC 05/10/2005 in Docket#: P-10855-000

Initials Work Item
erform a minimum of three (3) reference reach surveys. List reach names below:
Site #1: Peshekee River
Site #2: Perch River
Site #3: Clark Creek
Site #4 (optional): Harlow Creek

Site #5 (optional):

Site #6 (optional):
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(N Peshekee River
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- Initials Work Item
__4& Collect the following data at a minimum for each reference reach.
Reach ID: Peshekee River
[dentify bankfull per Harrelson et al., 1994
Survey longitudinal profile for a distance of at least 20 times bankfull width

Survey a minimum of two (2) cross-sections (one each at a riffle and pool)

INASATA

Measure plan form features:

—’*Si/nuosity -‘-/,M,ea.nder length
~Radius of curvature %ﬂt width
Sample bed material using Wolman pebble count procedure
Sample pavement/sub-pavement per Rosgen, 1996

Sketch site per Harrelson et al., 1994

LR TR

Photograph site
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- Initials Work Item

@ Provide the following items for each reference reach in electronic and hard copy
format.

Reach ID: Peshekee River

o~ Morphological Data Table
o~ Plotof longitudinal profile
@~ Plot of cross-sections

tl/ Grain size distribution
/

— Bed material
1/

-- Pavement/sub-pavement material
@—" Site sketch
m/ Photographs and photo log

GIS data layer depicting reach location with associated attribute data (in ESRI
shapefile format and MI State Plane Coordinates)

. Reach
o Reach limits (line shape)
o Reach ID (name or number)
o Stream Type
o DA
. Survey Locations
o Location ID (i.e. — X1, X2, X3, etc.)
o Location type (pool, riffle)
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- Initials Work Item
éfz Collect the following data at a minimum for each LUC reach.

Reach ID: Peshekee (also used as a reference reach; see the Reference Reach
data Appendix for detailed information)

@ Identify bankfull per Harrelson et al., 1994

@~  Survey longitudinal profile for a distance of at least 5 riffles (one at
beginning, three in middle, one at end).

@—"" Survey a minimum of one (1) cross-section (at mid-riffle within the reach
limits).

a—"" Sample bed material using Wolman pebble count procedure
a—"Sketch site per Harrelson et al., 1994.

o——"Photograph site.
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w Initials Work Item
@ Provide the following items for each LUC reach in electronic and hard copy format.

Reach ID: Peshekee (also used as a reference reach; see the Reference Reach
data Appendix for detailed information)

@ Limited Use Curves
-“DA versus Wbkf

-: DA versus Dbkf

+DA versus CSA

-£LAJA versus Qbkf

Plot of longitudinal profile

Plot of cross-section

Grain size distribution for bed material

SRR

Site sketch

- m/' Photographs and photo log.

b/ GIS data layers depicting reach location with associated attribute data (in
ESRI shapefile format and MI State Plane Coordinates)

. Reach
o Reach limits (line shape)
o Reach ID (name or number)
o Stream Type
o DA
. Survey Locations
o Location ID (i.e. — X1, X2, X3, etc.)
o Location type (pool, riffle)

V\\am Calculations (single section analysis)

et ety e e i ) 249 49
h\ﬂa Plot of Single Section Analysis versus Regression Equation av [ a L,le_-
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MORPHOLOGICAL CHARACTERISTICS OF THE REFERENCE CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE (Rosgen, 1996)

-
Assessment Site (Name of stream and location) Peshekee River
Marquette County, MI
Variables Exilﬁng Channel
1 Stream Type Bed
2 Drainage Area, mi2 66.50
Mean 59.4
3 Bankfull Width, ft (Wbkf) Range 57.8 81
Mean 2.87
4 Bankfull Mean Depth, ft (dbkf) Range _ 2.56 3.17
. Mean 21.0
5  |Width/Depth Ratio (Wbkf/dbkf) Range 18.23 | 23.83
Mean 168.6
6 Bankfull Cross-Sectional Area, ft2 (Abkf) Range 158.2 183
Mean 5.7
Bankfull Mean Velocity, fi/s (Uhkf) Range 5.2 6.1
8 |Bankfull Discharge, fi3/s (Qbkf) 955
. Mean 4.3
9 Bankfull Maximum Depth, ft {dmbkf) Range 4.05 4.61
Mean 1.5
10 Max Riffle Depth/Mean Riffle Depth (dmbkf/dbkf) Range 15 16
Mean 1.5
11 |Low Bank Height to Max Riffle Depth (LBH/dmbKf)  [oor - 12 2.7
- Mean 89.8
12 Width of Floodprone Area, ft (Wipa) Range 86.5 1132
Mean 1.5
13 Entrenchment Ratio (Wfpa/Wbkf) Range 12 19
Mean 348
14  |Meander Length, ft (Lm) Range 100 400
. Mean 4.33
15  [Meander Length Ratio, (Lm/Wbk) Range 1.73 6.92
- Msan 85
18  |Radius of Curvature, ft (Rc) Range 78 112
17 Ié:ﬂo ofkl;\‘)adius of Curvature to Bankfull Width [Mean :g; 5
18 Beit Width, ft (Wbit) Mean 2'52 .
. Range 252 252
Mean 4.38
19 [Meander Width Ratio (Wbit/ Wbkf) Rangs 136 296
20 [Sinuosity (K] 118
21__|Valley Slope (VS) 0.0066
22__|Average Water Surfacs Slope, (S) = (VS/K) 0.0057
23 |Pool Siope (water surface facet siope) (Sp) Mean 0.0005
> Range 0.0001 0.0008
24 |Ratio of Pool Slope/Average Water Surface Slope  [Mean 0.08
25  |Riffle Slope (water surface facet slope) (Srif) R"":nLa’L 0010 0.012
- s |Ratio Riffie Slope to Average Water Surface Slope  [Mean 2.11
(SHiffS) Rangg 1.75 2.48
1211412004 PeshelkeeMorph
4:25 PM 10f3 Morph Table
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MORPHOLOGICAL CHARACTERISTICS OF THE REFERENCE CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE (Rosgen, 19896)

-
Assessment Site (Name of stream and location) Peshekee River
Marquette County, MI
Varlables Existing Channel
Mean 0.01
27 Run Slope (water surface facet slope) (Srun) Range 0.01 0.01
28 Ratio Run Slope/Average Water Surface Slope Mean 1.75
(Srun/S) Range 1.75 1.75
Mean 0.0033
29 Glhide Slope (water surface facet slf!pe) (Sg) Range 0.0033 | 0.0033
20 Ratio Glikle Slope/Average Water Surface Slope Mean 0.58
(Sg/S) Range 0.58 0.58
Mean 5.69
31 !_Aax Pool l:iepm._ﬂ {dmbfkp) ) Range 31 6
32 Ratio Max Pool Depth/Bankfull Mean Depth Mean 1.59
{dmbfkp/dbkf) Range 1.29 1.89
Mean 4.58
33 |Max Run Depth, ft (drun) Range 4.5 4.68
24 Ratio Max Run Depih/Bankfull Mean Depth Mean 1.53
{drun/dbkf) Range 1.50 1.55
Mean 4.31
35 liﬂax Glide Deplh._ﬂ (dg)_ ] Range 3.90 4.59
- 28 Ratio Max Glide Depth/Bankfull Mean Depth Mean 1.44
(dg/dbicf) Range 1.30 1.583
Mean 63.47
37  |Pool Width, ft (Wbkfp) Range 56.83 70.1
. Mean 1.10
K] Ratio of Pool Width to Bankfull Width (Wbkfp/Wbkf) Range 100 121
Pool Area Mean 199.1
Range 199.1 199.1
I Mean 1.17
39 Ratio of Pool Area to Bankfull Area Range 117 117
. Mean 0.119
40 [Point Bar Slope Range 0.117 | 0422
. Mean 297
41 Pool to Pool Spacing, ft (p-p) Range 500 250
42 |Ratio of p-p Spacing to Bankfull Width (p-pWokf)  faean 5.62
Range 3.46 7.79
MATERIALS
Particle Size Distribution of Channe! Material (active
43
bed}
D16 (mm) 66.2
D35 {(mm) 101.8
D50 (mm) 148.7
D84 (mm) 408.2
D95 (mm) 487.7
-
12/14/2004 PeshekeeMorph

4:25 PM

20f3

Morph Table
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MORPHOLOGICAL CHARACTERISTICS OF THE REFERENCE CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE {(Rosgen, 1996)

-
Assessment Site (Name of stream and location) Pashekee River
Marquette County, Ml

MATERIALS

44 Particle Size Distribution of Bar Material
D16 (mm) 57
D35 (mm) 17.1
D50 (mm) 28.0
D84 (mm) 58.3
D85 (mm) 68.2
Largest size particle at the toe (lower third) of bar
(mm) 76.0

45 Particle Size Distribution of Channel Material
(Pavement)
D16 (mm) 66.2
D35 (mm) 101.8
D50 (mm) 146.7
D84 (mm) 406.2
D95 (mm) 487.7

46 Particle Size Distribution of Subpavement
D18 (mm) 5.7
D35 {mm) 17.1

.4 D50 (mm) 28.0

D84 (mm)}) 58.3
D85 (mm) 68.2
Largest size particle at the toe (lower third) of bar
(mm) 76.0

47 Reach Wide Particle Size Distribution
D16 (mm) 27
D35 (mm) 64
D50 (mm) 102
D84 (mm) 1024
D85 (mm) > 2048
D100{mm) > 2048

-
12/14/2004 PeshekeeMorph

425 PM

3of3

Morph Table
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Pool @ Station 4+08
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Riffle @ Station 4+83
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121472004
545 PM

PEBBLE COUNY DATA SHEEY
. [esTE OR PROJECT: Dt Rivert
REACHILOCATION: Fashekes £ Gauge
DATE COLLECTED: TN A
FIELE COLLECTION BY: a8
DATA ENTEREE BY: 8OC
SEDIMENT ANALYSIS DATA SHEET
PARTICLE CLASS Reach Surwnary Riffla Summary Pool SBummary
MATERIAL PARTIGLE SIZE {mm) Ritfls ool Totat Class % | % Cum Class% i % Cum Class % i % Cum
Sift / Clay < 063 0.00 0.00 6.00
Very Fine 083~ 125 ] 1 1.00 1.00 125 1.25 0.00
Fing 125 - .25 1 1 1.06 2.00 1.25 250 Q.00
g3 AN Meium 25. 50 3 t 4] 4.00 B.00 s 6.25 5.00 5,00
Coarse 50- 1.0 2 i ] e 500 250 87 soo|  teoo
Very Coarse 1.0-20 1 1 1.00 1000 .25 10.00 10.00
Vary Fing 20-28 10.00 10.0¢ 10.00
Very Fina 28-40 10,0 16,00 RN
Fine 40.58 1 1 1.00 11,09 +.25 11.25 10.00
Fina 56-80 1 1 1.00 12,00 125 12.50; 16.00
Meaxdium 80-110 12,00 12.50 10.00
Madium 11.8-16.0 1 1 2 200 14.00 1,25 13.75 5.0 15.00
Coarse 16228 1 1 1o0] 1500 13.751 s0e] 2000
Coarse 22632 ] 1 2 2.00 17.00 1.25 15.00 5.00 2500
. Vary Coarse 32- 45 9 2 1 1.00 28.00 11.25} 28.25 10,00 35,00
Very Coarse 4564 5 2 7t 7o0| asoo 5251 32.50 1000 4500
Senatt 8490 3 3 1t 11.00 46.00 10.00 42.50 16.00 60.00
Smatt oG - 128 9 2 11 11.09 57.00 1.25 £3.75 10.00 T0.00
Latge 128 - 180 2 t 3 3.00 89.00 2.50 56.2§ 5.00 7500
Large 180 - 256 4 2 6] £.00 560 500 61.26 10,00 8500
Small 256 - 362 [} 8 806] 400 10.00 7125 85.00
Small 362 - 512 4 1 5 5.00 79.00 500 78.25 5.00 9000
Madilim 512 - 1024 4 1 5 560 84,00 500 §1.25 500 95.00
Large-Very Large | H024 - 2048 i 1 1.00 B, 00 8125 500 too0n
Bodrock = 2048 15 5 15.00]  HO00 1875 100,60 160,00
it 20 i0g 100 100 00 100
Cumnimulative Riffie Pao]
Channel matedats Chanrsl materials Channsl materials
D= 2689 Dy~ 3298 D= 1714
D= 6400 D = £9.69 Dyg= 4500
Dy=  102.30 Dy 11382 Dg= 7470
Oee 102400 D 206715 Dp= 24714
Dgs = 2251.00 O w  3404.75 Ogs = 1024.00
Dy > 2048 Dy = > 2048 Drygp = 1024 - 2048

Pebhble Count for Classification

Febble Data
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Sediment Distribution by Feature
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PEBBLE COUNT DATA SHEET
. JsiTE o) PROJECT: Dead River
REACH/LOCATION: Pashakes - Wetted Surface
JDATE COLLECTED: 10-Oct-04
[FieLo coLLECTION BY: SRA
[pata envereD BY: SRB
SEDIMENT ANALYSIS DATA SHEET
PARTICLE CLASS Reach Summary Riffle Surmmary
MATERIAL PARTICLE SIZE {rm} Riffle Pook Total Ciass % | % Cum Class % % Cum
Sitt / Cray < 083 0.00 .06
HERTERT ey Fine 063 - 125 0.00 0.00
Fine 125 .25 0.00 0.00
SAN D Medium 25 50 0.00 0.00
Coarse 50-10 0.00 a0
Very Coarse 10-20 0.00 Q.00
y) Very Fine 20-28 8.00 0.00
{% OC( Very Fine 28-4.0 0.00 0.00
, Fine 40-58 0.00 0.00
% N Fine 568-8.0 0.00 £.00
L Medium 8.0-11.0 0.00 .00
. % Medium 11.0-16.0 | 1 2.08 2.08 2.08 2.08
QO Coarse 15226 | 1 208 4,47 2.08 447
o (% Coarse 22632 2 2 417 8.33 417 8.3
o i Very Coarse 32-45 1 1 208 10.42 208 10.42
OQ Onn’gf Very Coarse 45 - 64 2 2§ 417 14,58 4.17 14.58
% < Small 64 - 90 7 7 14.58 2817 14 58 2917
Smat 9 - 128 8 8] 1e67 4583 1667 45.83
Large 128 - 180 5 ] 10,42 56,25 1042 56.25
Large 180 - 256 7 7 14.58 70.83 14.58 70.83
Smali 256 - 362 3 3 8.25 7708 625 77.08
Small 262 - 512 10 14 20.83 ¢7.92 2083 97.92
t Medium 512 1024 1 1 208 10000 2.08 100.00
F Large-Very Large | 1024 - 2048 140,00 1O.00
BEDROCK Bedrock > 2048 10000 100.00
48 0 48 100 100
Cummutative Riffle
Channel materials Channel materials
D= 86.16 Dy= 6616
= 101841 D= 10181
D= 148.70 Dao= 14670
Do = 406,16 D= 406.16
. Do = 487.74 Do = 487.74
Dygo = 512 - 1024] Dige = 512 - 1024
12/14/2004 Wetted SurfcaeSediment Distribution

528 PM Pebble Data
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Pavement/Subpavement Analysis

SITE OR PROJECT: Doad R. Limited 1ise Curves
REAGHE GCATHON; Feshakes Sub

DATE COLLEGYED: 1041304

FIELD COLLECTION BY: SRB

DATA ENTERED BY: STSERE

SEDIMENT ANALYSIS DATA SHEET

Sampha 1 Pavement Subpavernent
MATERIAL PARTICLE SIZE {mo} [ Clasn% | % Cum Ciass % | % Cum
ik Clay < Q78 0.00
e Vary Fine 075. 15 158 0.01 001
LR Fina 15-.18 28 0.02 0.04
2 3 Fing LN 77 o007 010
E Fie 026-0.3 9.8 0.08 .14
.s s Medium 03-0.425 502 043 81
E 5 Modium 042508 796 asal 1.29
: Modium 0.6-0.85 94.9 084 210
EE Medi 085118 g2.2 474 289
E Madium 118-20 2309 197 486
i 3 Coarse 20-2.36 105.6 090 5.78
s X Coarss 236475 884.5 754 13.30
. GRAVEL '§ Smai 47595 12506 to7ef 2404
ARLEEELERE Sl 25.13 621.4 530 26.33
[: Fine 13- 1% 924.6 7.88 722
)% targe 19.25 1025.1 874 4598
Large 25-38 17634 15.03 80,99
Largs 38 - 51 1405.3 1158 72.9¢
Large 51 .54 21862 1864 9181
Smalt 84.75 084.3 829 100.00
Medium 75 .0 1000
Modium 90 128 100,001
Medium 128 . 180 100.00
Large 180 - 256 10300
Smat 256 - 362 100.00
Medum 362 - 512 100,00
Mediurr 512 - 1024 100.00
Large-Very Large § 1024 . 2048 100.6¢
Badrock > 2048 100.00
FE730) 0 00 00
Charmed matartals

ple 1

Die=| 568

Dy=f 1708

D=l 2798

Dge=i 5833

Ow=i 6824

12/ 1442004 PeshekeeSTSPavemant Sub Pavement
444 PM Pebble Data
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1347 Hauting Place

Suite 100

Chariotte, North Carciina 28204
Phona: 704334 4454

Sheet 1 of 1

Peshekee River Sketch
Dead River Post-Event Additional Environmental Assessment
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. Work Plan Photograph Key
Dead River Recovery Post-Event Additional Environmental Assessment: Survey of
Morphological Stream Parameters Using Rosgen Method

Number ' Subject Location *
1 Bankfull stage indicator location that best depicts
indicator (Rosgen, 1996)
2 Stream downstream of the standing mid-stream at the
cross-section tape
3 Stream upstream of the standing mid-stream at the
cross-section tape
4 Cross-section photo downstream of the cross-

section facing upstream

5 Cross-section photo upstream of the cross-
section facing downstream

6 Right floodplain right top of bank at the cross-
section
7 Left floodplain left top of bank at the cross-
. section
8 Stream upstream of the reach | standing mid-stream at the
start of the longitudinal
profile
9 Stream downstream of the standing mid-stream at the
reach end of the longitudinal profile
10 A sufficient number of facing downstream
photographs to provide a

continuous visual
decumentation of the survey
reach

Notes:

1. Aletter designation is used in addition to the photo number (e.g. 10A, 10B, 10C, etc.)
if more than one photograph was taken of a particular subject or from a singte
lacation.

2. Location from which photograph was taken.
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PESHEKEE POOL XS #3

PESHEKEE POOL XS #6
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PESHEKEE RIFFLE XS #3

PESHEKEE RIFFLE XS #4 PESHEKEE RIFFLE XS #5




nofficial FERC-Generated PDF 20050519-0070 Received by FERC OSEC 05/10/2005 in Docket#: P-10855-000




nofficial FERC-Generated PDF of 20050519-0070 Received by FERC OSEC 05/10/2005 in Docket#: P-iU¥DI-UUU

PESHEKEE #10D

PESHEKEE #10HE
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Bankfull Width vs. Drainage Area
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Bankfull Mean Depth vs. Drainage Area
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. Perch River
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. Imitials Work ltem
) #jé’/z Collect the following data at a minimum for each LUC reach.

Reach ID: Perch (also used as a reference reach; see the Reference Reach data
Appendix for detailed information)
_

W Identify bankfull per Harrelson et al., 1994

@~ Survey longitudinal profile for a distance of at least 5 riffles (one at
beginning, three in middle, one at end) .

Survey a minimum of one (1) cross-section (at mid-riffle within the reach
limits).

Sample bed material using Wolman pebble count procedure

Sketch site per Harrelson et al., 1994,

SNAUENEN

Photograph site.
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. Initials

Aﬂ 3 Collect the following data at a minimum for each reference reach.
=&IF )

Work Item

Reach ID: Perch River
E/ Identify bankfull per Harrelson et al., 1994
a Survey longitudinal profile for a distance of at least 20 times bankfull width
o Survey a minimum of two (2) cross-sections (one each at a riffle and peol)
o’ Measure plan form features:

-4 Sinuosity e Meander length

» Radius of curvature -43:611 width

Sample bed material using Wolman pebble count procedure

o/
;;?/ Sample pavement/sub-pavement per Rosgen, 1996
g/ Sketch site per Harrelson et al., 1994

Photograph site
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. Initials Work Hem

'“\
. Provide the following items for each reference reach in electronic and hard copy

format.
Reach ID: Perch River
ﬁ_:;/ Morphological Data Table

q/ Plot of longitudinal profile

ﬂ}/ '.PIot of cross-sections

Tzr/ Grain size distribution
1/]E?.ed material
%v&mcnwsub-pavcmem material

Site sketch

Photographs and photo log

N

GIS data layer depicting reach location with associated attribute data (in ESRI
shapetile format and MI State Plane Coordinates)

" Reach
o Reach limits (line shape)
¢ Reach ID (name or number)
o Stream Type
o DA
= Survey Locations
o Location ID (i.e. - X1, X2, X3, etc.)
o Location type (pool, riffle)
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Work Ttem

rovide the following items for each LUC reach in electronic and hard copy format.

Reach ID: Perch (also used as a reference reach; sce the Reference Reach data
Appendix for detailed information)

Limited Use Curves
v

-~ DA versus Wbkt
- DA versus Dbkl
DA versus CSA
-f/f)A versus Qbkf

g/ Plot of longitudinal profile

EE/ Plot of cross-section

Ql/ Grain size distribution for bed material
1;»/ Site sketch

. @_/ '. Photographs and photo log.

m/ GIS data layers depicting reach location with associated attribute data (in
ESRI shapefile format and MI State Plane Coordinates)

" Reach
o Reach limits (line shape)
o Reach ID (name or number)
o Stream Type
o DA
» Survey Locations
o Location ID (i.e. - X1, X2, X3, etc.)
o Location type (pool, riffle)

[\\ o Calculations (single section analysis) \ K éu/tﬂﬁ dﬁ{‘l"?l

(\\{}vﬂ Plot of Single Section Analysis versus Regression Equation / AV i/{ {/Jj C
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MORPHOLOGICAL CHARACTERISTICS OF THE REFERENCE CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE (Rosgen, 1996)

. Assessment Site (Name of stream and location) Perch River
Baraga County, M|

Variables Existing Channet
1 Stream Type B4c/C4
2 Drainage Area, mi2 63.10
: Mean 48.1
3 Bankfull Width, ft (Wbkf) Range 44 .55 51.57
Mean 2.55
4 Bankfull Mean Depth, ft (dbkf) Range 53y 555
. ; Mean 18.9
5 Width/Depth Ratio (Wbkf/dbkf) Range 865 1577
. Mean 123.2
8 Bankfull Cross-Sectional Area, ft2 (Abkf) Range 1035 1458
; Mean 3.2
7 Bankfuil Mean Velocity, ft/s (Ubkp Range 57 38
8 Banfull Discharge, ft3/s (Qbkf) 389
; Mean 3.8
full D
Bankfull Maximum Depth, ft (dmbkf) Range VT RY;
10 |Max Riffle Depth/Mean Riffie Depth (dmbk/dbki) Mean 1.5
Range 1.5 1.5
11 |Low Bank Height to Max Riffle Depth (LBH/dmbke) Mean 1.2
Range 1.0 1.4
. Mean 2247
12 th of F
. Width of Floodprone Area, ft (Wipa) Range 05 7 5536
- Mean 4.5
i3 |E h tio (W k
ntrenchment Ratio (Wfpa/Whkf) Range 37 £
Mean 498
M
14 eander Length, ft {Lm) Range 300 =00
15 [Meander Length Ratio, (Lm/Wbkf) Mean 10.10
) Range 8.98 11.22
16 |Radius of Curvature, ft (Rc) Mean 88.063638

Range | 67.127275 108

. . . Mean 1.89
R
17 atio of Radius of Curvature to Bankfull Width (Rc/Wbkf) Range 154 5757
: Mean 221
18  |Beit Width, ft (Whit
’ (Wolt Range 221 721
, , Mean 4.96
19 {Meander Width Ratio (W bk
er Width Ratio (Whit/Whkf) Range 4.96 4.98
20 iSinuosity (K} 1.28
' 21 |Valley Slope (VS) Q.01
22 __|Average Water Surface Slope, (S) = (VS/K) 0.0079
Mean 0.0005
23 {Pool Sl ter surf t
ope (water surface facet slope) (Sp) Range 00061 00608
: Mean 0.06
24  |Ratio of | Slope/,
atio of Pool Slope/Average Water Surface Slope (Sp/S) Range 001 575
; : Mean 0.011
2 Riffle SI t if
. 5 iffle Slope (water surface facet slope) (Srif) Range 0.010 5012
26  [Ratio Riffle Siope to Average Water Surface Slope (SriffS) Mean 1.39
Range 1.27 1.77
12/14/2004 PerchMorph
7:36 PM 10f3 Morph: Table
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MORPHOLOGICAL CHARACTERISTICS OF THE REFERENCE CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE (Rosgen, 1996)
. Assessment Site (Name of stream and location) Perch River
Baraga County, M|
Variables Existing Channei
Mean 0.01
27  |Run Siope (water surface facet slope} (Srun) Range 001 001
; Mean 1.27
28  [Ratio Run Slope/Average Water Surface Slope (Srun/S) Range 327 157
. Mean 0.0035
28  |Glide Slope (water surface facet slope) (Sg) Range 00035 00035
30 {Ratio Glide Slope/Average Water Surface Slope (Sg/S) Mean 044
Range 0.44 0.44
Mean 6.29
31 Max Pool Depth, ft (dmbfkp) Range 39 53
. Mean 1.84
32 |Ratio Max Pool Depth/Bankfull Mean Depth {dmbfkp/dbk Range T 41 557
Mean 4.58
33  |Max Run Depth, ft (drun) Range A5 466
. Mean 1.53
34  [Ratio Max Run Depth/Bankfull Mean Depth {drun/dbkf) Range 150 158
) Mean 4.31
35 |Max Glide Depth, ft (dg) Range 390 459
. , Mean 1.44
. 36  |Ratio Max Glide Depth/Bankfull Mean Depth (dg/dbkf) Range 30 753
: Mean 51.47
37  [Pool Width, ft (Wbkfp) Range 5147 5T 47
38 |Ratio of Pool Width to Bankfull Width (Wbkfp/Wbkf) Mean 1.16
Range 1.18 1,18
Pool Area ' Mean 180.3
Range 180.3 180.3
. Mean 1.46
39  [Ratio of Pool Area to Bankfull Area Range T 46 748
: Mean 0.1293537
4 P
0 |Point Bar Slope Range | 0.1074874 | 0.15122
. Mean 264.73
4 P "
1 ool to Pool Spacing, ft (p-p) Range 100 350
. : . Mean 5.05
42 - . .
Ratio of p-p Spacing to Bankfull Width (p-p/Whbk§) Range 5 54 TS
MATERIALS
43 [Particle Size Distribution of Channel Material (active hed)
D16 (mm) 27.5
D35 (mm) 53.7
D50 {mm) 77.6
D84 (mm) 173.2
o D95 (mm) 3018
12/14/2004 PerchMorph

7:36 PM

20of3

Morph Table
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MORPHOLOGICAL CHARACTERISTICS OF THE REFERENCE CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE (Rosgen, 1996)

. Assessment Site (Name of stream and location) Perch River
Baraga County, Ml
MATERIALS
44 iParticle Size Distribution of Bar Material
D16 (mm) 2.7
D35 (mm) 9.6
D50 {(mm) 20.5
D84 {(mm) 41.6
DA% (mm) 47.9
Largest size particle at the toe (lower third) of bar (mm) 102.0
45  {Particle Size Distribution of Channel Material (Pavement)
D16 (mm) 27.5
D35 (mm) 53.7
£350 {(mm) 778
D84 (mm) 173.2
D95 (mm) 301.8
46 Particle Size Distribution of Subpavement
D186 (mm) 2.7
D35 (mm) 9.6
D50 (mm) 205
D84 (mm) 41.6
. D95 (mm) 47.9
Largest size particle at the toe (lower third) of bar {(mm) 102.0
47 {Reach Wide Particle Size Distribution
D16 (mm) 0.24
D35 (mm) 14.37
D50 (mm) - 32
D84 (mm) 92.18
D85 (mm) 158.85
D100(mm) > 2048
1211412004 PerchMorph

7:36 PM 30f3 Morph Table




105 Perch River Reference Reach Longitudinal Profile
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Pool @ Station 9+23
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Riffle @ Station 10+59
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PEBBLE COUNT DATA SHEET
fsrre or PROJECT: Daad River
REACHLOCATION: Purch (3 Gacige
. DATE COLLECTED: 31-Juk-D4
FIELD COLLECTION BY: SR
DATA ENTERED 8Y: s0C
SEDIMENT ANALYSIS DATA SHEET
PARTICLE CLASS Reach Summary Rilfle Summary Paot Sammary
MATERIAL PARTICLE SIZE {rmwn} Riffie Pool Yotat Class % | % Cum Class % | % Cum Crass % | % Cum
St ¢ Clay <063 1 1 2 1.96 1.96 1.25 1.25 455 4.55
Very Fine 063 .. 125 1 1 0.98 2,94 125 2.50 4.55
Finy 125- 25 L] ] | 1373 1657 $1.25 13,75 2273 27.27
Medium 25- 50 2 5 7 686 23.53 250 16.25 2273 5000
Coarse B3-14 23.63 1625 50,06
Very Coarse 18-20 1 1 9.98 2451 1625 455 54,54
Very Fina 20-28 24.51 16.25 54.55
{%% Qg Very Fine 28-40 24.51 16,25 54,55
fine 40-56 3 | 4 £3:) 2843 375 26.00 4,58 £9.09]
¢ fine 5680 28.43 2000 59,08
L . Wadium 80-110 i 1 0.88, 28,44 1.28 21.25 59.06
Medium 11.0-160 5 3 8l 7.84 37.25 £.25] 2750 1364 7273
Conrse 165-226 4 3 5 4.90 42,18 $.00 32.50 4.55, 7r.ar
Coarse 22632 5 3 a 7.84 50,001 825 3875 1384 9091
Very Coarse 32 .45 $0 2 2 $1.76 6176 12,50 51.25 908 10000
Very Coarse 45 .64 Il t 1978 72.55 1378 65.00 100.00
. Smatl 84-90 H 11 10.78 83.33 13.75: 78.75 100.00
Smail 90 - 128 10 10 9.80 #314 12,50 51.25 100.00
Large 128 - 180 3 kel | .04 96.08 375 26.00 100.00
Large G - 258 ] 1 ¢o8 97.06 125 96.25 100.00
Smalt 256 - 362 2 2 1.98 9902 2.50 98,75 .00
Smalt 382 - 812 2g.02 2875 106.00
Wedium 512 - 1024 4902 98.7% 100.00
Large-Very Large | 9024 - 2048 1 i D.oa; 10000 1.25 100,00 106060
fadrack » 2048 100,00 100.00 100.00
80 22 102 100 100 100 100
Cummulative Riffie Pook
Channel materialn Chaane] matsriala Channel materials
D= 024 D= .47 Dis= Q18
Da= 1437 Dy= 2587 Dx= 032
D= 3200 D= 4349 D= 100
Dy= 9218 Dyo=  104.38 Du= 2683
Dy = 15885 D= 18000 D= 3731
Do = 1024 - 2048 Dogp = 1024 - 2048 Dy = 3245
12/14/2004 Pebble Count for Classification

7:51 PM Febble Data
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Sediment Distribution by Feature
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PEBBLE COUNT DATA SHEET
. SHTE OR PROJECT, Dead River
|reacHLOCATON: Perch - Wekled Surfaca
IDATE COLLECTED: 11-Oct-04
[FiELD coLLecTION BY: SRB
[paTa enTeRED BY. SRB
SEDIMENT ANALYSIS DATA SHEET
FARTICLE CLASS Reach Summary Riffie Summary
MATERIAL PARTICLE BIZE {mm) Riffle Poaol Totat Class % | % Cum Chiss % % Cum
Silt / Clay < {163 0.00 0.00
Very Fine 063 - 125 0.00 0.00
Fine 125- 25 c.00 ¢.00
S ANE Medium 25~ 50 0.00 0.00
Coarse .50+1.0 1 1 0.97 0.97 0.97 0.97
Very Coarse 10-20 0.87 a.87
Very Fine 20-28 1 1 0.87 .94 0.7 1.94
Very Fine 28-40 184 1.94
Fina 40-58 1.94 1.94
Fine $6-8.0 2 P 1.94 388 1.94 3.88
Medium BO-118 1 1 0.97 485 0.97 4.85
Medium 11.0-16.0 H 4 097 5.83 0.97 583
. Coarse 16- 226 6 4 | 583 11.65 583 11.65
Coarse 226-32 8 8 T 19.42 77T 19.42
Very Coarse 32-45 9 2] | 874 28.16 B.74 2818
Very Coarse 45.84 14 14 13,59 4475 13.50 41.75
Small 64 - 80 15 15 14 56 56,31 14 56 58.31
Smal 86 128 17 17 16.50 72.82 18.50 72.92
Large 128 - 180 13 13] 1282 8544 12.62 85.44
Large 180 - 256 7 7 6.80 92.23 6.80 9223
Small 256 - 362 6 6§ 5.83 98.06 $.83 98.06
Small 32512 2 2 1.84]  100.00 .94 100.00
Medium 542~ 1024 100.60 108.00
Large-Very Large | 1024 - 2048 100,00 +00.00
Bedrock > 2048 100.00 100.00
103 o 103 100 100
Cummuiative Riffte
Channel materials Channel materials
D= 27.46 Dig=  27.46
Dy= 5373 Dy 5373
Dy = 7764 D= 7764
Dae= 17345 Do 17348
Dgg= 30180 Dw= 30180
. Dygg = 362 - 512 Diypo = 362 - 512
12/14/2004 Wetted SurfcaeBediment Distribution

7:43 PM Pebble Data
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PavementiSubpavement Analysis

. SITE OR PROJECT: Dead R. Limited Use Curves
REACHLOCATION, Perch Subpavemeant
DATE COLEECTED: 10/14/04
FIELD COLLECTION BY: SRB
DATA ENTERED BY: STS/ERE

SEDIMENT ANALYSIS DATA SHEET

Sample 1 Pavamment
MATERIAL PARTICLE SIZE {mm) {o} Clasa% | % Cum
B4/ Ciay < (15 B 000
FazaAAAN Very Fine 075 - 15 6.8 .08 0.08
HEAND Fina - 18 54 o.07 0.16
Fing RT. -3 19 0.23 0.39
S Fine 025-03 20.9 0.26 0.65
i Medium 0.3-0.425 128.5 158 222
Medi 0.425-06 163.8 2.38 4,51
Medi 6.5 - 0.85 2237 215 7.35
Medi 0.85- 1.18 150.3 24 859
e 8- 20 272.7 238 1304
X Coarse 20-236 8990.1 1 14,15
E Coarse 2.36- &.75 763.7 9.381 21.53
RAVEL ~E Small 475-95 920.8 11.31 34.84
RAaaaaaans Small 95-13 4222 518 40.03
. Fine 13-19 668.9 Ba2 4825,
Large 1925 522 6.41 54661
Large 25.38 1806 22.19 76.84
Large 38 - 51 1884.9 2318 100.60
Large 51-54 10000
Smal 64- 75 106,00
Medium 75-90 166.00
Medium: 90 - 128 100,00
Mediutn 128 - 180 10,00
Large 180 - 756 100.00
' Smalt 255- 362 100.00
Madium 362 - 512 100,00
Medium 517 - 1024 10000
Large-Very Large 1024 - 2048 10600
Bedrotk > 2048 100.00
3140 0 100 100
Channel materlals
Sampie 1
D] 273
Dws=| 958
Do=f 2048
Dga=f 4162
Dy = 47 86
. Dig=| 5100
12114/2004 PerchSTSPavement Sub Pavement

745 PM Pebble Data
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TERRACE Perch River Sketch
Dead River Post-Event Additional Environmental Assessment
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Work Plan Photograph Key
Dead River Recovery Post-Event Additional Environmental Assessment: Survey of

Morphological Stream Parameters Using Rosgen Method

Number ' Subject Location ?
1 Bankfuil stage indicator location that best depicts
indicator (Rosgen, 1996)
2 Stream downstream of the standing mid-stream at the
cross-section tape
3 Stream upstream of the standing mid-stream at the
cross-section tape
4 Cross-section photo downstream of the cross-
section facing upstream
5 Cross-section photo upstream of the cross-
section facing downstream
6 Right floodplain right top of bank at the cross-
section
7 Left floodplain left top of bank at the cross-
section
8 Stream upstream of the reach | standing mid-stream at the
start of the longitudinal
profile
9 Stream downstream of the standing mid-stream at the
reach end of the longitudinal profile
10 A sufficient number of facing downstream
photographs to provide a
continuous visual
documentation of the survey
reach
-
Notes:

1. A letter designation is used in addition to the
if more than one photograph was taken of a

location.

2. Location from which photograph was taken.

photo number (e.g. 10A, 10B, 10C, etc.)
particular subject or from a single
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Cross Sectional Area vs. Drainage Area
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Bankfull Width vs. Drainage Area
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Bankfull Mean Depth vs. Drainage Area
y=1.2x"%, ¥ =0.57
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Bankfull Discharge vs. Drainage Area
y =12.2x"%, r*=0.82
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. Initials Work lem
% & Collect the following data at a minimum for each reference reach.
Reach ID: Clark Creek
~EJ/ | Identify bankfull per Harrelson et al., 1994
e Survey longitudinal profile for a distance of at least 20 times bankfull width
Survey a minimum of two (2) cross-sections (one each at a riffle and pool)

V
@ Measurc plan form features:

- -

~- Sinuosity -- Meander length
P

-- Radius of curvature - Belt width

Sample bed material using Wolman pebble count procedure
Sample pavement/sub-pavement per Rosgen, 1996

Sketch site per Harrelson et al., 1994

®
AN N

Photograph site
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. Initials Work ftem
zzé .. Coliect the following data at a minimum for each LUC reach,

Reach ID: Clark (also used as a reference reach; see the Reference Reach data
Appendix for detailed information)

Identity bankfull per Harrelson et al., 1994

Survey longitudinal profile for a distance of at least S rifffes {one at
beginning, three in middle, one at end).

Survey a minimum of one (1) cross-section (at mid-riffle within the reach
limits).

Sketch site per Harrelson et al., 1994.

r
s

‘/ Sample bed material using Wolman pebble count procedure
e

Photograph site.
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. Initials Work ltem
@ rovide the following items for each reference reach in electronic and hard copy
format.

Reach II): Clark Creek

'E/ Morphoiegical Data Table

{V Plot of longitudinal profile

g~ Plot of cross-sections

&~ Grain size distribution

-~ Bed material
-%-‘avemenv’sub-pavcment material
Site sketch

Photographs and photo log

S

(1S data layer depicting reach location with associated attribute data (in ESRI
shapefile format and MI State Plane Coordinates)

' Reach
o Reach limits {line shape)
o Reach ID (name or number)
o Stream Type
o DA
. Survey Locations
o Location ID (i.e. - X1, X2, X3, etc.)
o Location type (pool, riffle)
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. Initials Work ltemn

rovide the following items for each LUC reach in electronic and hard copy format.

Reach ID: Clark (also used as a reference reach; sec the Reference Reach data
Appendix for detailed information)

th"  Limited Use Curves

="DA versus Whkf
-1 DA versus Dbkf
-<"DA versus CSA

DA versus Qbkf

w”  Plot of longitudinal profile

p~~  Plot of cross-section

rﬁ/ (irain size distribution for bed material
& Site sketch

EV Photographs and photo log.

v

GIS data layers depicting reach location with associated attribute data (in
ESRI shapefile format and M1 State Plane Coordinates)

» Reach
¢ Reach limits (linc shape)
o Reach ID (name or number)
o Stream Type
o DA
= Survey Locations
o Location ID (1.e. ~ X1, X2, X3, etc.)
o Location type (pool, riffle)

Calculations (single section analysis)

NN

Plot of Single Section Analysis versus Regression Equation
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MORPHOLOGICAL CHARACTERISTICS OF THE EXISTING AND PROPOSED CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE (Rosgen, 1986)
. Assessment Site (Name of stream and location) Clark Creek
Marquette, Mi
Variables Existing Channel
1 Strearn Type C4
2 Drainage Area, mi2 19.70
) Mean 33.02
3 Bankfull Width, ft (Wbkf) Range 5543 5 E
Mean 2.41
4 Bankfull Mean Depth, ft (dbkf Range 537 5ET
. . Mean 13.635
5 Width/Depth Ratio {(Wbk#dbkf) Range 1558 1458
) Mean 80.1
6 Bankfull Cross-Sectional Area, ft2 (Abkf} Range 658 YW
; Mean 3.26
7 Bankfuli Mean Velocity, fifs {Libkf} Range 589 3564
8 Bankfuli Discharge, ft3/s (Qbkf) 190.2
, Mean 3.07
9 Bankfull Maximum Depth, ft (dmbkf) Range 306 308
. . Mean 1.25
10 Max Riffle Depth/Mean Riffle Depth (dmbkf/abkf) Range 12 i3
. ; Mean 1.05
11 Low Bank Height to Max Riffle Depth (LBH/dmbkf) Range r T
) Mean 105.8
. 12 Width of Fioodprone Area, ft {Wipa) Range 932 1157
. Mean 3.32
13 Entrenchment Ratio (Wipa/AWbkf) Range > 48 17
Mean 290
14 Meander Length, ft (Lm) Range 40 340
, Mean 8.8
56 Meander Length Ratio, {Lm/MWbkf) Range 73 103
i Mean 72
16 Radius of Curvature, ft (Rc) Range ) 107
17 Ratio of Radius of Curvature to Bankfuli Width Mean 2.32
(Rc/WbkT) Range 1.57 3.06
. Mean 285
18 Belt Width, f (Whlt) Range 555 350
; . Mean 8.63
19 Meander Width Ratic (Whit/Wbk{) Range 568 1550
20 Sinuosity (K} 1.26
21 Valley Slope (VS) 0.0036
22 Average Water Surface Slope (S) = (VS/K} 0.0027
Mean 0.0606
2
3 Pool Slope {(water surface facet slope} {Sp) Range 00002 00069
04 Ratio of Poot SlopefAverage Water Surface Slope Mean 0.21
(Sp/S) Range .07 0.4
| ) ) Mean 0.0066
= 25 Riffle S
i iffle Siope (water surface facet slope) (Srif) Range XEY 55058
. 6 Ratio Riffle Slope to Average Water Surface Slope  {Mean 2.45
(Srif/S) Range 1.39 3.56
121412004 ClarkMorph
9:48 PM 10f3 Morph Table
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MORPHOLOGICAL CHARACTERISTICS OF THE EXISTING AND PROPOSED CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE {Rosgen, 1996)
. Assessment Site (Name of stream and location) Clark Creek
Marquette, Mi
Variables Existing Channel
Mean 0.00438
27 Run Siope (water surface facet slope) (Srun} Range 0.00297 | 000549
8 Ratio Run Slope/Average Water Surface Slope Mean 1.57
(Srun/S) Range 1.10 2.03
) Mean 0.0005
29 Glide Slope (water surface facet slope) {S9) Range 0.0605 00607
20 Ratio Glide Slope/Average Water Surface Slope Mean 0.17
{59/8) Range 0.07 0.28
Mean 4.34
31 Max Poot Depth, ft {(dmbfkp) Range 234 i34
30 Ratic Max Pool Depth/Bankfuli Mean Depth Mean 1.81
{dmbfkp/dbkf) Range 1.73 1.88
Mean 3.80
33 Max Run Depth, ft (drun) Range 380 200
34 Ratio Max Run Depth/Bankfull Mean Depth Mean 1.62
{drun/dbkf) Range 1.61 1.73
. Mean 4.05
35 Max Glide Depth, ft (dg) Range 350 230
26 Ratio Max Glide Depth/Bankfull Mean Depih Mean 1.69
. {dgfdbkf) Range 1.65 1.82
: Mean 39.12
37 Pool Width, ft {Wbkip) Range 3012 3012
. . . Mean 1.28
38 Ratio of Pool Width to Bankfult Width (Wbkfp/Whkf) Range 198 138
Poot Area : Mean 114.8
Range 114.8 114.8
) Mean 1.59
39 Ratio of Pool Area to Bankfull Area Range 143 174
: Mean 0.13
4 Paint 8
0 [Point Bar Slope Range 0.12 0.13
. Mean 290
4 -
1 Pooi to Pool Spacing, ft (p-p) Range 530 340
. . . Mean 9.61
42 Ratio of p-p Spacing to Bankfull Width {p-pAWVBKR Range T, 19765
MATERIALS
43 Particle Size Distribution of Channel Material {active
bed)
D18 {mm) 10.3
D35 (mm) 328
D50 {mm) 52.1
D84 (mm) 162.7
295 (mm) 318.5
1211472004 ClarkMorph

948 PM 20f3 Morph Table
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MORPHOLOGICAL CHARACTERISTICS OF THE EXISTING AND PROPOSED CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE (Rosgen, 1996)

. Assessment Site (Name of stream and location) Clark Creek
Marquette, Ml
MATERIALS
44 Particle Size Distribution of Bar Materia!
D16 (mm) 1.6
D35 {mmy) 6.8
D50 {mm) 15.0
D84 (mm) 38.8
DY5 (mm) 47.2
Largest size particle at the toe (lower third) of bar
{mm} 70.0
45 Particle Size Distribution of Channel Material
(Pavement)
D18 {mm) 10.3
B35 {mm) 32.8
D5G (mm) 52.1
D84 (mm) 162.7
£95 {mm) 318.5
48 Particle Size Distribution of Subpavement
D16 (mm) 1.6
£235 (mm) 5.8
D50 {mm) 15.0
. D84 (mm) 39.8
285 (mm) 47.2
Largest size particle at the toe (lower third) of bar
{mm) 70.0
47 Reach Wide Particle Size Distribution
D16 (mm) 0.2
B35 {mmy) 229
D50 (mm) 50.6
D84 (mm) 1540
595 {mm) 2880
D100(mm) 362.0

12/114/2004
.48 PM

3of3

ClarkMorph
Morph Table




115

Clark Creek Reference Reach Longitudinal Profile
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Riffle @ Station 1+00
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Riffle @ Station 2+34
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Pool @ Station 3+19
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PEBBLE COUNT DATA SHEET
[sere or PROJEST: Dend River
. REACHLOCATION: Clark
DATE COLLECTED: 11-Oct-04
FIELD COLLECTION BY: ERB
DATA ENTERED BY: SRB
SEDIMENT ANALYSIS DATA SHEET
PARTICLE CLASS Reach Sumnmary Ritfle Surnmary Pool Summary
MATERIAL PARTICLE S1ZE {mm) Riffin Paol Fotal Class % | % Cum Class % | % Cum Clasa % | % Cum
Siit/ Clay < (63 0.00 0.00. 0.00
Very Fine 063 125 10 4 14 3.21 13.24 13.16§ 13,16 1333 13.3%
iyl Fire 125~ 25 5 i s] 5.66 18.87 658 1874 3.33 16.87
HS AN BE Medium 25- 50 7 5 s| a4l o7 a2 28,88 6o7] 2243
Coarse 50-10 | 2 3] 2863F 3019 1.32 30.26 867 30.00
s Very Coarse 10-20 H 1 0.94 3113 1.32 31,58 30.0¢
o0, Very Fine 20-28 at13 2158 30,00
OOO OOf Vary Fing 2EB-40 1 1 0. 3208 .32 3280 30.00
\ Fing 40-56 3208 3289 30,00
d Fine 56-80 2 2 1.89 3396 263 3553 30.60
] Madium 80-110 I 1 0.94 Kt 1.32 36.84 000
PRAVEL Medium 11.0- 160 34.94 36,84 30096
Coarse: 16 -22.6 34.91 35.84 30,60
Coarsa 22.6-32 2 § 3 283 37.74 263 39.47 333 33.33
Wery Coarse 32 .45 9 § 19 §.43 4747 11.84 51.32 333 3657
. Very Coarse 4564 6 3 | B.49 55 66 7.89 58.21 16.00 46.67
Senall 64 - 90 7 3 0 9.43 85.04 9.2t B5.42 10.00 58.67
Smali 80 - 128 14 3 13 12.26 77.36 13.46 8158 1000 66,67
Large 128 - 180 Hi) 3 13 1228 89.82 13.16 04,74 00 7687
{arge 180 - 256 2 2 4 377 93.40 2.63] 4737 G567 83.33
Small 256 - 362 i 4 5 472 9811 132 98 68; 13.33 96,67
Small 362 - 512 i H 2 189 10000 1.32 100.00 133 0000
Meodium 512 - 1024 100.00 100.00 100.00
! . ~ Large-Very Large | 1024 . 2048 100.0¢ 10004 100.00
BEOROCK Bedrock > 2048 $00.00 0000 100,00
76 30 166 0o 100 100 100
Cumrmuliative Riffn Po
Channel materinis Channel i © fasial
D= 018 D= 017 D= 022
Dw = 2285 Dae = 7.45 Dy= 4795
D 5081 Do 4333 Bsps 7170
Day= 15385 O s 13629 Da® 26047
Do = 28800 Bas=  186.45 Do 346.66
Do = 362 - 512 Digy = 362 - 512 Dige= 362 - 512
T2/14/2004 ClassificationSediment Distribution

10:04 PM: Pebble Data




Sediment Distribution
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Sediment Distribution by Feature
Dead River - Clark
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PEBBLE COUNT DATA SHEET
. SITE OR PROJECT: Dead fiver
[REACHLOCATION: Claek-Wetted
IDA?’E COLLECYED: 1£-Oct-04
[FIELD COLLECTION 8y SRE
DATA ENTERED BY: SR8
SEDIMENT ANALYSIS DATA SHEET
PARTICLE CLASS Reach Summary Riffie Summary
MATERIAL PARTICLE BIZE {rayn)} Riffte Pool Total Class % | % Cum Clasa % % Cum
St/ Clay < 063 o800 0.00
I very Fine 063~ 125 800 0.00
S ndiel Fine A25-.25 i t 110 1.10 110 116
S ANDE Medium 25~ .50 110 110
Coarse 50-10 | 1 1.1 220 .10 2.20
Very Coarse 1.0-2.0 1 1 1.10 330 112 3.30
Very Fine 20-28 ] 1 1.10 4.40 1.18 4,40
Very Fine 28-4.0 H i 1.10 5.49 1.40 5.49
Fine 40-56 3 3 3.30 879 3.30 B.7%
Fine 56-8.0 5 5 5.49 14,29 5.49 14.29
Mediom 8.0-110 2 2 2.20 16.48 220 156,48
Medium 1M1.8-160 16.48 16.48
. Coarse 16- 228 i1 11 12.09 28.67 12,69 28,57
Coarse 226-32 5 = | 549 34.07 549 34.07
Vary Coarse 32-45 12 12 13.1% 47.25 13.19 47.28
Vety Coarse 45 - 64 & 6 5.59 53.85 6.59 53.85
Smadl 84 - 90 12 12 13.19 67.03 13.18 67.02
Sl 9G - 128 7 7 7.69 7473 759 74.73
Large 128 - 180 12 12 13,19 7N 13.19 87.91
Large 180 - 256 4 4 4.40 92.31 4,40 92.31
Sroalt 256 - 362 4 4% 4 .40 98,70 4.40 9670
Srmall 362 - 512 2 2 2.20 28.50 2.20 98,90
Medium £12 - 1024 98,90 98.90
Large-Very Large [ 1624 - 2048 I 1 118 10008 110 100.80
Bedrock = 2048 100.00 100.00
g1 ¢ 91 160 100
Cummulative Riffte
Channel materials Channel matarials
D= 1026 Dig= 10.26
Dy = 3278 Dyg= 3278
D= 5243 Dy=  52.4%
Dy = 16268 Du= 16268
Des =  316.52 Deg = 31652
. Digg = 10124 - 2048 Do = 1024 - 2048
12/14/2004 WettedSediment Distribution

10:05 PM Pebble Data




Sediment Distribution
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Pavement/Subpavement Analysis
Jse or FROJECT: Dead R. Limited Uss Curves
. IREACH&.OCAYION: Clark Sub
]DATE COLLECTED: 10M1304
JFeLn colEcTION BY: SRE
]DATA ENTERED BY: STS/SRE
!
SEDIMENT ANALYSIS DATA SHEET
Sample 1 Pavemant Subpavement
MATEFIAL PARTICLE SiZE trim) T Class % | % Cum Class% | % Cum
St Clay < 75 ~ 0.00
R Very Fing o075- 15 8.5 o7 007
S ANDE Fine 5.8 19 0.15 0.22
Fing 8- 25 59.1 048 6.70
Fine 0.25-03 2758 2.24 294
Med 0.3.04725 3223 251 6 561
Medi 0.425- 0.5 386.7 3,14 869
Medi 2.5-0.85 2879 209 10.78
Medi 085-1.18 3077 250 13.28
Medi 11820 5919 4.80 18.08
Coarse 2.0-2.36 180.5 1.46 1955
Coarse 2.36-4.75 1228.7 997 29.52
HGRAVEL i Sk 475-95 13293 10.79 40,30
Fepdbe :t:: Smait 9.5-13 668.3 5.42 48,12
. Fine 13- 18 1392.9 11.30} 5703
targe 19-25 971 7.88} 64,90
Large 26-38 1900.6 18,15 8105
Large 28-81 23351 18,98 100.00
Large 51-64 168,004
Smail 64 .75 100006
Medium 15- 50 103.00
Medium B0 128 100.00
Mediom 128 - 180 10000
Large 180 - 256 100.00
Smakl 256 . 362 106.00:
Medium 362 - 512 160.00
tedium 512 1024 199.00
Large-Very Large § 1024 - 2048 100.00
Badrock > 2048 100.00
12325 0 100 100 0
Channst matariais
iSampe 1
B = 1.58
Op = 8,16
Dy=| 1501
Du=| 3078
Dg =] 4719
. Dio =} 51.00
121472004 ClarkSTSPavement Sub Pavement

10:06 PM Pebple Data
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- Clark Creek Sketch

Dead River Post-Event Additional Environmental Assessment
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Work Plan Photograph Key
Dead River Recovery Post-Event Additional Environmental Assessment: Survey of

. Morphological Stream Parameters Using Rosgen Method
Number ’ Subject Location ®
1 Bankiull stage indicator location that best depicts

indicator (Rosgen, 1996)

2 Stream downstream of the standing mid-stream at the
cross-section tape

3 Stream upstream of the standing mid-stream at the
cross-section tape

4 Cross-section photo downstream of the cross-

section facing upstream

5 Cross-section photo upstream of the cross-
section facing downstream

6 Right floodplain right fop of bank at the cross-
section

7 Left floodplain teft top of bank at the cross-
section

Stream upstream of the reach | standing mid-stream at the
start of the longitudinal

profile
9 Stream downstream of the standing mid-stream at the
reach end of the longitudinal profile
10 A sufficient number of facing downstream

photographs to provide a
continuous visual
documentation of the survey
reach

Notes:

1. A letter designation is used in addition to the photo number (e.g. 10A, 10B, 10C, etc.)
if more than one photograph was taken of a particular subject or from a single
location.

2. Location from which photograph was taken.




Unofficial FERC-Generated PDF of 20050519-0070 Received by FERC OSEC 05/10/2005 in Docket#: P-10855-000™T

CLARK POOL XS #5 CLARK POOL XS #6




Unofficial FERC-Generated PDF of 2005051%-0070 Received by FERC OSEC 05/10/2005 in Docket#: BP-10855-000"

CLARK POOL XS #7 CLARK RIFFLE XS1 #1

CLARK RIFFLE XS1 #4 CLARK RIFFLE XSt #5




nofficial FERC-Generated PDF of 20050519-0070 Received by FERC OSEC 05/10/2005 in Docket#: P-iU¥dL-UUU™™™




Thofficial FERC-Generated PDF of 20050519-0070 Received by FERC OSEC 05/10/2005 in Docketd#: P-10855-000

CLARK #9 CLARK #10A




Unofficial FERC-Generated PDF of 20050519-0070 Received by FERC OSEC 05/10/2005 in Docket#: P-10855-000™

5

CLARK #10F CLARK #10G




nofficial FERC-Generated PDF of 20050519-0070 Received by FERC OSEC 05/10/2005 in Docket#: P-iU¥DI-UUU

- Eﬁ s ' X

CLARK #10H CLARK #101




Cross Sectional Area vs. Drainage Area
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Bankfull Width vs. Drainage Area
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Bankfull Mean Depth vs. Drainage Area
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Bankfull Discharge vs. Drainage Area
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87.4  x-section area (ft.sq.) 141.8 W fiood prone area (ft} - D50 {mm)
38.0  width (fy 36 entrenchment ratio o D84 {mm}
1.7  mean depth (ff) 3.1 low bank height (ft) 14 threshold grain size (mm):

3.1 max depth (f})

41.3  wetted parimeter (ft)
16  hydradi (/)

228  width-depth ratic

Bankiuli Flow
2.8  velocity {fifs)
190.2  discharge rate (cfs)
0.39  Froude number

1.0  low bank height ratio

Flow Resistance
0.038 Manning's roughness
Q.14  D'Arcy-Weisbach fric.
o resistance factor u/u*
— relative roughness

Forces & Power

0.27
0.27
0.38
0.82

channe! slope (%)
shear stress (Ib/sq.ft.)
shear velocity (fi/s)
unit strm power (Ib/#ft/s)
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Single Section Analyses for Ungauged Streams Compared to DEQ Region
Discharge Estimates
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. Harlow Creek
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() Initials Work Item
Jé Collect the following data at a minimum for each reference reach.
Reach ID: Harlew Creek
@ Identify bankfull per Harrelson et al., 1994
Survey longitudinal profile for a distance of at least 20 times bankfull width

Survey a minimum of two (2) cross-sections (one each at a riffle and pool)

A

Measure plan form features:

::/S?nis{}sity -“"Meander {ength
fiﬁdius of curvature fgélt width
2" Sample bed material using Wolman pebble count procedure
g2 Sample pavement/sub-pavement per Rosgen, 1996
. w~ Sketch site per Harrelson et al., 1994
}:‘/ Photograph site
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. Initials Work Item

Reach ID: Harlow (also used as a reference reach; see the Reference Reach data
Appendix for detailed information)

g~ Identify bankfull per Harrelson et al., 1994

&y~ Survey longitudinal profile for a distance of at least 5 riffles (one at
beginning, three in middle, one at end).

g~— Survey a minuimum of one (1) cross-section (at mid-riffle within the reach
limits).

&~ Sample bed material using Wolman pebble count procedure

P Sketch site per Harrelson et al., 1994,

m/ Photograph site.
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. Initials Work Item

Provide the following items for each reference reach in electronic and hard copy
format.

Reach ID: Harlow Creek

s/ Morphological Data Table

v Plot of longitudinal profile

tp/ Plot of cross-sections

iy~ Grain size distribution
«\/Bed material
~\/Pavementfsub~pavemcnt material

{7 Site sketch

b Photographs and photo log

0

GIS data layer depicting reach location with associated atiribute data (in ESRI
shapefile format and MI State Plane Coordinates)

= Reach
o Reach limits (line shape)
o Reach ID (name or number)
o Stream Type
o DA
= Survey Locations
o Location ID (i.e. — X1, X2, X3, etc.)
o Location type (pool, riffle)
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. Initials Work ltem
Provide the following items for each LUC reach in electronic and hard copy format.

Reach ID: Harlow (also used as a reference reach; see the Reference Reach data
Appendix for detailed information)

m/ Limited Use Curves
/
- DA versus Whkf
< DA versus Dbk f
-="DA versus CSA
DA versus Qbkf
Plot of longitudinal profile
Plot of cross-section
(rain size distribution for bed material

Site sketch

Photographs and photo log.

SN T ANS

GIS data layers depicting reach location with associated attribute data (in
ESRI shapefile format and M1 State Plane Coordinates)

= Reach
o Reach limits (line shape)
o Reach ID (name or number)
o Stream Type
o DA
* Survey Locations
o Location ID (i.e. - X1, X2, X3, etc.)
o Location type (pool, riffle)

E’t/ Calculations (single section analysis)

q/ Plot of Single Section Analysis versus Regression Equation
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MORPHOLOGICAL CHARACTERISTICS OF THE EXISTING AND PROPQOSED CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE {Rosgen, 1996)

Assessment Site {Name of stream and location)

Harlow Creek

Marquetie, M
Variables Existing Channel
1 Stream Type C3
2 Drainage Area, mi2 22.30
. Mean 30.545
Bankfudl Width, #t (Wbkf) Range 28 61 3518
Mean 2.245
4 Bankfull Mean Depth, ft (dbkf) Range 554 5%
) . Mean 13.61
5 Width/Depth Ratio (Whidfdbkf) Range 1274 1445
. Mean 68.6
6 Bankfull Cross-Sectional Area, ft2 (Abkf) Range 543 755
: Mean 3.83
7 Bankfuli Mean Velacity, ft/s (Ubkf) Range 558 N
Banfuli Discharge, f#3/s (Qbkf} 236.1
: Mean 2.94
Bankfull Maximum Depth, ft (dmbkf Range >4 3713
. . Mean 1.25
10 Max Riffle Depth/Mean Riffie Depth (dmbkf/dbkf) Range 3 73
. ) Mean 1.05
11 Low Bank Height to Max Riffle Depth {L.BH/dmbkf) Range r 77
; Mean 108.7
12 Width of Ficodprone Area, ft (Wipa) Range 513 1961
) Mean 3.55
13 Entrenchment Ratio (Wfpa/Whbkf) Range 390 300
Mean 275
4
4 Meander Length, ft (Lm) Range 557 354
) Mean 9.0
1
5 Meander Length Ratio, {Lm/Whbkf) Range =4 G
) Mean 72
1
6 Radius of Curvature, ft (Re) Range 20 55
17 Ratio of Radius of Curvature to Bankfuli Width Mean 2.0
(Rc/Wbkf) Range 1.3 2.6
) Mean 322
18 Bel
elt Width, ft {Whbit) Range 557 386
. . Mean 10.63
19 Meander Width Ratio (Whit/Wbkf) Range 543 1584
20 Sinuosity {K) 1.47
21 Valley Siope (V8) 0.0041
22 Average Water Surface Slope {8) = (VS/K) 0.0028
Mean 0.0005
18l
23 Pool Slope {water surface facet slope} {Sp) Range 50002 T
24 Ratio of Pool Slope/Average Water Surface Siope Mean Q.16
(SpfS) Range 0.08 0.25
. . Mean 0.01586
25
Riffle Slope {water surface facet slope)} (Srif) Range 60673 50935

12/14/2004

851 PM

10f3

HarlowMorph v2_no shading
Morph Table




Uncfficial FERC-Generated PDF of 20050519-0070 Received by FERC OSEC 05/10/2005 in Docket#: P-10855-000

MORPHOL OGICAL CHARACTERISTICS OF THE EXISTING AND PROPOSED CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE {Rosgen, 1996)

Assessment Site (Name of siream and focation) Harlow Creek
Marquette, Ml
Variables Existing Channel
6 Ratio Riffie Slope to Average Water Surface Slope  [Mean 5 56
(Srif/S) Range 2.60 863
Mean 0.00438
27 Run Siope (water surface facet slope) (Srun) Range 000097 1 600540
28 Ratio Run Slepe/Average Water Surface Slope Mean 1.51
(Srun/S) Range 1.06 1.96
) Mean 0.0005
29 Glide Slope (water surface facet slope) {(Sg) Range 00002 50067
a0 Ratio Glide Slope/Average Water Surface Slope Mean 0.16
(S9/S) Range 0.07 (.25
31 |Max Pool Depth, ft (dmbfkp) Mean 0.58
' Range 5.58 5.58
30 Ratio Max Pool Depth/Bankfull Mean Depth Mean 2.49
(dmbfkp/dbkf) Range 2.48 2.49
Mean 3.90
33 Max Run Depth, ft (drun) Range 595 R
34 Ratic Max Run Depth/Bankfull Mean Depth Mean 1.74
{drun/dbkf) Range 1.64 1.83
; Mean 4.01
35 Max Glide Depth, & (dg) Range 397 YR
26 Ratic Max Glide Depth/Bankfuil Mean Depth Mean 1.78
{dg/dbkf) Range 1.74 1.83
) Mean 38.15
37 Pool Width, ft (Whbkfp) Range 3815 3815
. . L Mean 1.29
38 Ratio of Pool Width to Bankfull Width (Whkfp/Whbkf) Rangs 175 733
Pool Area Mean 113.8
Range 113.8 113.8
; Mean 1,71
39 Ratio of Pool Area to Bankfull Area Range 156 177
. Mean 0.10
4
Q Point Bar Siope Range 010 010
. Mean 276.1329
Pocito P -
41 [Poolto Pool Spacing, ft (p-p) Range | 226.58 | 323.6857
. ) . Mean 9.37
42 Ratio of p-p Spacing to Bankfull Width (p-p/Wbkf) Range 59 7137
MATERIALS
43 Particie Size BDistribution of Channet Material (active
bed)
D16 (mm) 55.5
035 (mm) 98.6
B50 {mm) 141.3
D84 {mm) 321.0
D95 {mm) Bedrock
1211412004 HarlowMorph v2_no shading

851 PM 20of3 Morph Table
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MORPHOLOGICAL CHARACTERISTICS OF THE EXISTING AND PROPOSED CHANNEL
WITH GAGE STATION AND REFERENCE REACH DATE (Rosgen, 1996)
. Assessment Site (Name of stream and focation) Harlow Creek
Marquette, M|
MATERIALS
44 Particie Size Distribution of Bar Maternial
016 (mm) 2.3
D35 (mm) 12,7
D50 (mm) 26.3
D84 (mm) 44.7
D&5 (mm) ' 48.9
Largest size particle at the toe (lower third) of bar
{mm) 73.0
45 Farticle Size Distribution of Channe! Material
(Pavement)
B16 {mm) 55.5
D35 {mm) 98.6
D50 {mm) 141.3
384 {mm) 321.0
D95 {(mm) Bedrock
46 Particle Size Bistribution of Subpavement
D186 (mm) 2.3
D35 (mm) 12.7
D50 (mm) 28.3
. D84 (mm) 447
B95 {mm) 48.9
Largest size particle at the toe (lower third) of bar
{mim) 73.0
47 Reach Wide Particle Size Distribution
: D18 {(mm) 0.4
D35 (mm) 2.0
D50 (mm) 29.0
D84 (mm) 172.5
$95 (mm) 256.0
£100{mm} Bedrock

12/14/2004 HarlowMorph v2_no shading
8:51 PM 3of3 Morph Table
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Riffle @ Station 9+14
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Pool @ Station 10+00
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. PEBBLE COUNT DATA SHEET
Jsive or proECT: Donc River
lreachiLocaTioN: Hariow
Imﬂ—: GOLLECTED: 11-0ck-04
IF}ELD COLLECTION BY: SR
foata enteren ey: she
SEDIMENT ANALYSIS DATA SHEET
PARTICLE CLASS Reach Summary Riffla Surmmary Paoal Summary
MATERIAL PARTICLE SIZE (veirn} Ritfla Pool Tatal Class % | % Cum Clasa % | % Cum Class % | % Cum
_ St Ciay < 063 0.00 0.00 0.00
: Very Fine 063 - 126 0.00 2.00 2.00
Fine 125 . 25 7 3 10 10008 1000 .00 10.00 40.00 10.00
S AN OF Meadium 25- .50 F 4 & 12 12.00 22.00 857 1857 20.00 30.00
Coarse BO-1.0 4 5 sf 9.00 31.00 571 2429 16,87 4657
i i very coarse 10-20 t 3 a4 aoo] 3s00 1.43 25,71 1000 5667
Vary Fing 20-2.8 i 1 1.00 36.00 143 27.14 56.57
Vary Fine 28-40 § 1 2 2.00 38.00 .43 2857 333 60,00
Fine 40-58 38.00 2857 60,00
Fine 56-80 38.00 2857 60,00
Medium 8¢-119 2 | 3l 300 A1.00 2.88 31.43 233 £3.33
Magliuem 11.0-16.0 H 1.00 42.00 1.43 3286 53.33
Goarse 16226 3 3t 3.00 45.00 4.29; 3714 63.33
Casrss 26-32 7 7 7.00 52.00 10,00 47,44 6333
. Very Coarse a2 45 4 4f 4,00 56.00 571 5286 63.32
Very Coarse 45 - B4 & B 600 B2.00 857 61.42 6333
Srmall 64 - 90 L] 2 7 700 52.00 7.4 68,57 667 70,00
Small 90-128 7 1 i 8.00 77.00 1000 78.57 333 73.33
Large 128 - 180 5 3 af a0 ssm 7.14 871 t000|  sa3a
Large 180 - 256 1 2 10 10.00 95,00 11.43; 57.14 857 90,00
Srnall 256 - 362 I { 2 2.00 700 1.4 G857 133 9333
Srriall 362 - 512 1 1 1.00 98.00 98.57 233 9857
Mediurm 512 - 1024 1 1 1.00 98.00 98.57 3.33| 10000
Large-Very Large | 1024 - 2048 200 9857 100.00
Bodrock = 2048 H 1 1.00] 10000 143 10000 10000
76 30 i00 100 106 100 100
Cummulative Rifffe Pool
Channal materiais Channel matsriate Channel matoriaks
D= 035 Dgx 0.4t D= 03
D= 200 Dys = 19.02 D = 082
Dy = 2897 D= 4795 D= 126
Dy= 17249 Dpo= 16586 Dy = 18645
Du = 256.00 U= 23254 Do+ 43052
Do = > 2048 Dy = = 2048 Dy = 512 - 1024
1274472004 ClassificationSediment Distribution

811 PM Pabhie Data
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Sediment Distribution by Feature
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PEBBLE COUNT DATA SHEET
. |srve or PROJECT: Dead Rivec
[rReacHLOCATION: Harlow - Wetied Surface
{DATE COLLECTED: 1100104
JFIELD COLLECTION BY: SRB
DATA ENTERED BY: SRE
SEDIMENT ANALYSIS DATA SHEET
PARTICLE CLASS Reach Summary Riffle Summary
MATERIAL PAKTIGLE SIZE {mm} Ritfla Pool Totat Class % { % Cum Class % | % Cum
h it { Clay < 083 0.00 0.00
Very Fine 063 - 125 0.00 6.00
Fine A25..25 0.00 0.08
s AN D Medium 25- .50 1 1 0.99 0.99 0.99 0.99
{Coarse 56-1.0 1 1 0.99 188 0.59 1.98
Very Coarse 1.0-2.0 1.98 198
Very Fing 20-28 1 4 0.99 2.97 0.98 297
vary Fine 28-40 2.97 2397
Fine 40-58 1 1 0.89 3.96 2.99 398
Fine 56-80 1 1 0.99 4.95 0.99 4.95
Madiurn B4-110 485 495
. Medium 11.0-160 3 1 058 5.94 Q.99 5.94
Coarse 16-228 584 5.94
Coarse 226-32 594 5.94
Very Coarse 32-45 3 3 297 891 297 8.81
Very Coarse 45 - B4 12 12 11.88 20.79 11.88 2078
Srrail 64 - 90 it 11 10.89 3t.88 10.69 31.68
Srnal 90 - 128 i3 13] 12.87 44.55 12.87 44 55
Large 128 - 180 19 19] 18.84 §3.97 18.81 63.37
Large 180 - 256 13 1| 1zer 76.24 12.87 76.24
Small 256 - 382 12 12 11.88 4812 11.88 88,12
Smal 352 - 512 3 kL 297 9109 297 91.08
Medium 512 - 1024 i 1 0.99 92.08 0.99 $2.08
Large-Vary Large | 1024 - 2048 92.08 92.08
Bedrock > 2048 3 i | 7.92{ 10000 7.92 100.00
101 0 101 100 100
Curnrelative Riffle
Channel materials Channiet materiala
Dig= 5852 Be® 5552
D= 9855 Dis=  98.55
Dsp = 141.28 Dso= 141,28
. Dy = 321.03 Deo= 32103
Dos = 2644.45 Des =  2644.45
Duey = > 2048 Diyp = > 2048
12/14/2004 Wetted SurfcaeSediment Distribution
8:08 PM Pebbte Data
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Pavement/Subpavement Analysis

. fsTE oR PROJECT: Bead R. Limited Use Curves
REACHLOCATION: Hariow Sub
DATE COLLECTED: 10112704
JFIELD COLLECTION BY: SRB
DATA ENTERED BY: STS/SRE
SEDIMENT ANALYS!IS DATA SHEET
Sample 1 Pavement
MATERIAL PARTICLE SRZE {rom} @) Class % | % cCum
S/ Clay < 675 ~ 6.00
SEEEEEEE  Very Fine 075 15 3.4 0.03 L)
33, AN 3§ Fire A5- .18 2.3 0.02 0.06
s Fine 4825 12.8 0.13 0.18
5 Fine 0.25-03 159.6 0.19 037
; KMedi 0.3.0425 217.2 2.42 249
% fedi 0.425. 086 175.8 172 4.1
2 hedi 0.6-0.85 298.7 262 143
5 Medi 0.85-118 | 260.0 2.54 867
> Medium 118-2.0 523.2 5.11 1479
E Coarse 2.0-2.36 169.2 1,85 16.44
‘ Coarse 236-475 | 7625 745 2339
GRAVEL ,% Small 475-95 1 784.2 786 31.55
. RS Semail 85-13 3824 174 3529
9 Fine 13-19 671.4 6.561 41.85
3 Large 18-25 637.7 6.23} 48,08
0 4 Large 2538 1675.9 16.8] 64.45
$1 Large 38 - 51 3636.8 35.54 100.00
Cg?’ﬁog)bnng Large 51-64 0L
{ Srmall 64-75 100,00
Matium 75-90 100,80
Medium 90 - 128 100.00
Medium 428 - 180 100.00
Large 180 - 258 190.00
Srmall 256 - 362 190.00
Medium 62512 100.00
Medium 512- 1024 100,60
targe-Very farge | 1024 - 2048 10000
Bedrock > 2048 10066
10233 4] 100 100
Chansiet materials
Sarnple
By = 2.26
D = 1288
Dreg = 26.26
Dy = 44 67
. Ds={ 4893
D‘E’ = 51.08
12114/2004 HarlowSTSPavemeant Sub Pavement

8:10 PM Pebbie Data
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Sheet 1 of 1
. Harlow Creek Sketch
Dead River Post-Event Additional Environmental Assessment
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Work Plan Photograph Key
. Dead River Recovery Post-Event Additional Environmental Assessment: Survey of
Morphological Stream Parameters Using Rosgen Method
Number * Subject Location 2
1 Bankfull stage indicator location that best depicts
indicator (Rosgen, 1996)
2 Stream downstream of the standing mid-stream at the
cross-section tape
3 Stream upstream of the standing mid-stream at the
cross-section tape
4 Cross-section photo downstream of the cross-
section facing upstream
5 Cross-section photo upstream of the cross-
section facing downstream
g Right floodplain right top of bank at the cross-
section
7 Left floodplain left top of bank at the cross-
. section
8 Stream upstream of the reach | standing mid-stream at the
start of the longitudinal
profile
9 Stream downstream of the standing mid-stream at the
reach end of the longitudinal profile
10 A sufficient number of facing downstream
photographs to provide a
continuous visual
documentation of the survey
reach
Notes:
1. Aletter designation is used in addition to the photo number {(e.g. 10A, 10B, 10C, etc.)
if more than one photograph was taken of a particular subject or from a single

location.

2. Location from which photograph was taken.

P-108E55-00(M—"
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Cross Sectional Area vs. Drainage Area
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Bankfull Width vs. Drainage Area
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Bankfull Mean Depth vs. Drainage Area
y =1.2x%%, ?=0.57
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Bankfull Discharge vs. Drainage Area
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73.0  x-section area (ft.sq.) 128.2 W flood prone area (f9) - G50 {mm)
33.2  width (ft) 3.8  entrenchment ratic - D84 {mm)
22 mean depth (f) 2.7 low bank height (f9) 17 threshold grain size (mm):
2.7 max depth () 1.0 fow bank height ratio
375  wetted parimeter (f§)
1.8 hyd radi {ff)
161 width-depth ratio
Bankfull Flow Flow Resistance Forces & Power
3.2 velocity (f¥s) £.038 Manning's roughness 0.28  channei slope (%)
236.1 discharge rate {cfs) 0.13  D'Arcy-Weisbach fric. 0.34  shear stress (ib/sq.ft}
0.41  Froude number o resistance factor ufu* 0.42  shear velocity (ft/s)
relative roughness 1.24  unit strm power (Ib/ft/s)
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Single Section Analyses for Ungauged Streams Compared to DEQ Region
Discharge Estimates
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Appendix 8
® Detailed LUC Site Methods
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. 1.1  Dimension, Profile, and Pattern Measurements

At each site, a Total Station with a survey card was used to complete a longitudinal
profile and three cross-sections along a reach length of approximately 20 times the
bankfull width. The survey was tied to the USGS reference marks and water surface
elevation at the gage.

Cross-sections were surveyed at two representative riffles or crossover sections and one
pool. Moving left to right looking downstream, morphological features were surveyed
including top of bank, bankfull stage, edge of channel, edge of water, thalweg, and
channel bottom (Harrelson et al., 1994; U.S. Geological Survey, 1969). Permanent pins
were not established; however, the cross-sections were tied to the longitudinal profile
station. A distance and azimuth to the bridge or culvert was also determined. Therefore,
from the bridge or culvert, the approximate location of the cross-section can be
recovered. The data were downloaded from the Total Station and the following bank{ull
dimensions were calculated: width, cross-sectional area, maximum depth, mean depth,
ratio of width/mean depth, bank height ratio, and entrenchment ratio (riffles only). The
data were then exported to Microsoft Excel for graphing and regional curve development,
Additional statistics were completed using CoStat statistical software.

A longitudinal survey was completed over a stream length of approximately 20 bankfull
widths. Measurements were collected at most bed feature (heads of riffles and maximum
depth of pools). Due to the presence of heavy riparian vegetation and limited trespass

. permission, full details of stream profile were not collected. However sufficient detail
was collected to estimate channel and water surface slope throughout each study reach
with particular detail collected surrounding the gage station. Thalweg, water surface,
bankfull stage, and top of bank were recorded at regular intervals. The slope of a line
fitted through the bankfull stage indicators was compared to a line of best fit through the
water surface points, The longitudinal survey was carried through the gage plate 1o obtain
the bankfull stage and corresponding discharge. The data were processed in the same
manner as the cross-section data and the following values were calculated: valley slope
and average channel slope.,

Channel pattern was determined from the survey points and verified on aerial

photographs. Stream sinuosity, belt width and meander length were measured for cach
study site.

1.2  Bed Material Measurements

One hundred count pebble samples were recorded reach wide. Where sand dominated
bed material the Wolman pebble count procedure did not apply (Bunte and Abt, 2001).
Instead, bulk samples were taken of the bed material at two cross-sections stratified by
riftfles and pools. The samples were returned to the STS soils lab and sieved.

Page I of 2
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. 1.3  Stream Classification

Each project reach was classified using the Rosgen (1994, 1996) method. The width of

the floodprone area was measured from survey data or topographic maps (where survey
data were insufficient due to wide, heavily vegetated floodplains). In cases where clear
shots could be collected across the valley, a complete cross-section was surveyed across
the floodplain and the floodprone area width was taken from the cross-section.

1.4 Bankfull Discharge and Flood F requency for Gaged Streams

The bankfull discharge was determined using the USGS stage-discharge rating table and
the longitudinal survey of bankfull stage (discussed above). The return interval was
determined through Log-Pearson Type HI distributions of annual peak discharge data.
Procedures are outlined in USGS Bulletin #17B, “Guidelines for Determining Flood
Flow Frequency” (USGS, 1982). The annual exceedence probability was calculated as
the inverse of the recurrence interval. Exceedence probabilities were plotted as functions
of corresponding calculated discharge measurements on log-probability paper and a
regression line was fit to the data. The bankfull discharge recurrence interval was then
estimated from the graph.

Page 2 of 2
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Appendix 9
C Limited Use Curve Pata and Deliverables
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. Task 1.2.2 from original Work Plan
(reference Section 2.2.2 from Report)

Develop “Limited Use” Curve (LUC)

PM: é rD - a/‘“w

Date: z A,// / g{/ 00

QAQC: [ . 2 NS \kj,‘(}ﬂL ki e

-~

;Datei _/_,)- //ZJ( / ;7..(“--_( L{
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Initials Work Item

@Pcrﬁmm a minimum of eight (8) reach surveys. List reach names below in the
appropriate category:

Sites with DA less than Dead River DA below the post-cvent Silver Lake confluence:

Site #1: @f%"@{i?m Cl (/3.8 sm) _
sie#2:_JVarner (. ( [ Y2 sp )
sie#: (L) O Cl (/6.5 45/@1)
Sites with DA greater than Dead River DA below the post-event Silver Lake
confluence:
Site #4: ;D(é,/”(?..h; @J/F _ C ol ! Sm)
Site #5: £ SOanaba - MEr C Y Sy
Site #6: B [0k “}@v{i (R m()
Others:
Site #7: %7/6{ rlowv (Dl . {2 L, A S ) _____

sic#:__(/aot (4 //@ (oY S/V>

#9 Yo s he koo Rur (665 sm)
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. Green Creek
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Initials Work Item

iﬁ@w Collect the following data at a minimum for each LUC reach.
Reach ID: Green
@~  Identify bankfull per Harrelson et al., 1994

- Survey longitudinal profile for a distance of at least § riffles (one at
beginning, three in middle, one at end).

B~ Survey a minimum of one (1) cross-section (at mid-riffle within the reach
limits).

Sample bed material using Wolman pebble count procedure
@ Sketch site per Harrelson et al., 1994,

o Photograph site.
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. Initials Work Item
@ Provide the following items for each LUC reach in electronic and hard copy format.
Reach ID: Green
o~ Limited Use Curves
«"DA versus Whkf
<" DA versus Dbkf
- DA versus CSA o ,
XDA versus Qbkf Gacgf Peceas (@ Cvecin e Cvi) lete
Plot of longitudinal proﬁli.t:
Plot of cross-section
Grain size distribution for bed material
Site sketch
Photographs and photo log.

GIS data layers depicting reach location with associated attribute data (in
ESRI shapefile format and MI State Plane Coordinates)

LT

" Reach
o Reach limits (line shape)
o Reach ID (name or number)
o Stream Type
o DA
- Survey Locations
o Location ID (i.e. -~ X1, X2, X3, etc.)
o Location type (pool, riffle)

'ﬂ\&r‘f ) Caleulations (single section analysis) >

8@@{2 dalx

el L l@lé,

l"\\\&/rf"/ Plot of Singie Section Analysis versus Regression Equation



Green Creek LUC Site Longitudinal Profile
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Pavement/Subpavement Analysis

. [SITE OR PROJECT: Daad R, Limited Use Curvos
REACHAOCATION: Graen Croek
DATE GOLLECTER: 0RI31/04
FIELD COLLECTION BY: SRE
DATA ENTERED BY: STSISRB

SEDIMENT ANALYSIS DATA SHEET

Sample 1 Pavement
MATERIAL PARTICLE SIZE (mm) 19 Class % | % Gum
it/ Clay < 075 23386 20,681 20,68
SEHPEEREH  Very Fine o75- 15 | 2167.2 19.18 39.84
5.4 N DE Fine As-18 | 20393 18.03 57,88
Fine i8-.25 1552.8 1273 7164
Fira 025-03 § 278 9.08 80,69
Mediup ¢3-0425 | 4868 4.30 B, (K
Madium 0425-06 | 4114 384 88.64
Madiunm 05 - (.85 357.0 3.16 o179
Medium 085-t18 | 3004 266 9445
Madittn 1.18- 2.0 221.7 1.96 9.4
Coarse 26-236 197.7 175 98,16
Coarse 2.36-475 101.5 .50 99,06
Smalt 475-9.8 524 X 89.57
Smalt 9813 359 0,32 96 84
. Fine 13- 18 18.5 0.16 100,00
Large 19.28 10000
Large 25-38 10000
targe -5 100.00
Large 51-64 100.00
Smai 6475 100,00
Meditirn 7590 10000
Medium 90 - 128 100.00
Macsium 128 - 180 100.00
Large 180 256 1050.00
Smal 256 - 362 0000
Medium 382 - 512 106,00
Mediurm 512 - 1924 100.00
Large-Very Large | 1024 - 2048 100,00
Bedrock > 2048 106,00
11309 & 100 100
Channe] materials
Sampte 1
D=} <078
Baef 013
Oy=| 047
Oyn=] 030
Dy = 137
. D‘.?.? *® 19.00
121152004 GreenSedimentDist

12:48 AM Pebble Data




Green Creek Pavement Particle Distribution

Dead R. Limited Use Curves - Green Creek
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LEGEND:

= Green Creek reference reach
A USGS gage 4058130
Q  Green cross sections

® Green sediment sample site 250 126 Green Greek Reach for

Lirnited Use Curve Development
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Work Plan Photograph Key
. Dead River Recovery Post-Event Additional Environmental Assessment: Survey of
Morphological Stream Parameters Using Rosgen Method

Number Subject Location ?
1 Bankfull stage indicator location that best depicts
indicator (Rosgen, 1996)
2 Stream downstream of the standing mid-stream at the
cross-seaction tape
3 Stream upstream of the standing mid-stream at the
cross-section tape
4 Cross-section photo downstream of the cross-
section facing upstream
5 Cross-section photo upstream of the cross-
section facing downstream
6 Right floodplain right top of bank at the cross-
section
7 L.eft floodplain left top of bank at the cross-~

section

Stream upstream of the reach

standing mid-stream at the
start of the longitudinal
profile

photographs to provide a
continuous visual
documentation of the survey
reach

9 Stream downstream of the standing mid-stream at the
reach end of the longitudinai profile
10 A sufficient number of facing downstream

Notes:

1. Aletter designation is used in addition to the photo number (e.g. 10A, 10B, 10C, etc.)
if more than one photograph was taken of a particular subject or from a single

location.

2. Location from which photograph was taken.

P-10855-000
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Bankfull Mean Depth vs. Drainage Area
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. Warner Creek
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Initials Work Jtem
(ﬁfﬂf Collect the following data at a minimum for each LUC reach.
| Reach ID: Warner

ﬁ/ Identify bankfull per Harrelson et al., 1994

EI/ Survey longitudinal profile for a distance of at least 5 riffles (one at
beginning, three in middle, one at end).

{ Survey a minimum of one (1) cross-section (at mid-riffle within the reach
limits).
E( Santple bed material using Wolman pebble count procedure

o Sketch site per Harrelson et al., 1994.

w Photograph site.
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. Initials Work Item
Provide the following items for each LUC reach in electronic and hard copy format.

Reach 1D Warner
o Limited Use Curves

'-/}-j)A versus Whkf

w/DA versus Dbkf

- DA versus CSA

-‘AA versus Qbkf

Plot of longitudinal profile

Plot of cross-section

Grain size distribution for bed material

Site sketch

Photographs and photo log.

32 AT

GIS data layers depicting reach location with associated attribute data (in
ESRI shapefile format and MI State Plane Coordinates)

" Reach
- o Reach limits (line shape)
o Reach ID (name or number)
o Stream Type
o DA
" Survey Locations
o Location ID (1.e. ~ X1, X2, X3, etc.)
o Leocation type (pool, riffle)

¥ @ Calculations (single section analysis) ¢ “Oﬁ(” Ciﬁf&TL

N { A8~ Plotof Single Section Analysis versus Regression Equation 71 gg{_; ] a s [ .




Warner Creek LUC Site Longitudinal Profile
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Pavement/Subpavement Analysis

. SHTE OR PROJECT: Dead R. Limited Use Curves
REACH/LOCATION: Wamer Creek
DATE COLLECTED: 08f3 1104
FIELE COLLECTION BY: SRE
BATA ENTERED BY: SYSISRE

SEDIMENT ANALYSIS DATA SHEET

Sample 1 Pavament
MATERIAL PARTICLE SiZE {mmj) ta) Class % | % Gum
Siit/ Clay < 0715 i418.0 16.54 1884
Vary Fine 075 15 1382.2 18.36 37.20
Fine 5. .18 1362.0 18.09 £5.30
Fine 8. 25 i276.6 15.96 72.26
Firre 0.25-03 t140.5 1545 a7.41
Medium 0.3- 0425 358.53 476 g2.47
Medi 0.425- 06 163.4 237 94.34
fedi 08-085 1246 1,66 96.00
Med 0.85-1.18 102.2 136 97.36
Medi 1.48-26 T4.7 023 98.35
Cuarse 20-236 67.8 0.0 0675
Coarse 236-475 44,0 0.58 04 .83
TGRAVEL Servalt 475.95 19.9 0.14 99.98
PR Smat 85 13 1.6 0.0z 100.00
. Fine 13-18 0.0 0.00 160,00
Large 1925 8.0 000 16000
Large 25-38 160 O
Large 38 - 51 10300
Large §1 .64 10008
Smail 64 - 75 10406
Mediurm T5- 90 HHLOO
Medium 90-128 190,00
Medium 128 - 180 100,40
Large 180 - 256 100.00
Semall 256 - 362 16000
Meadium 362 -512 100,00
Mediur 512 - 1024 1006
Large-Very Large | 1024 . 2048 100.00
Bedrock » 2048 10000
7527 G 100 160
Channal materials
Sample 1
De=f < 075
Dis =] 014
Dep | 047
Dae=) 029
Dee=|  0BO
. Do x| 2500
12152004 WarnerPavementDist
1238 AM Pebble Data
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LEGEND:

© Warner Creek reference reach
A USGS gage 4088300
Q Warner cross sections

® Warner sediment sampling site . 2 Warner Creek Reach for
{imited Use Curve Development
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Work Plan Photograph Key
. Dead River Recovery Post-Event Additional Environmental Assessment: Survey of
Morphological Stream Parameters Using Rosgen Method

Number ' Subject Location ?

1 Bankfull stage indicator location that best depicts
indicator (Rosgen, 1996)

2 Stream downstream of the standing mid-stream at the
cross-saction fape

3 Stream upstream of the standing mid-stream at the
cross-section tape

4 Cross-section photo downstream of the cross-

section facing upstream

5 Cross-section photo upstream of the cross-
section facing downstream

6 Right floodplain right top of bank at the cross-
section
7 Left floodpiain left top of bank at the cross-
section
. 8 Stream upstream of the reach | standing mid-stream at the
start of the longitudinai
profile
9 Stream downstream of the standing mid-stream at the
reach end of the longitudinal profile
10 A sufficient number of facing downstream
photographs to provide a

continuous visual
documentation of the survey
reach

Notes:

1. Aletter designation is used in addition to the photo number {e.g. 10A, 108, 10C, etc.)
if more than one photograph was taken of a particular subject or from a single
location.

2. Location from which photograph was taken.
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WARNER RIFFLE XS #4 WARNER RIFFLE XS #5
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WARNER POOL XS #1 WARNER POOL XS #2

WARNER POOL XS #5 WARNER POOL XS #6
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WARNER RIFFLE X8 #7

WARNER#9

WARNER #10A WARNER #108B
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WARNER #10C WARNER #10D




Cross Sectional Area vs. Drainage Area
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Bankfull Width vs. Drainage Area
y=4.9x", r*=0.76
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Bankfull Mean Depth vs. Drainage Area
y=1.2x"%, r*=0.57
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Bankfull Discharge vs. Drainage Area
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. Carp River
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Initials Work Item

gjﬂ Collect the following data at a minimum for each LUC reach.
Reach ID: Carp
L Identily bankfull per Harrelson et al., 1994
@

Survey longitudinal profile for a distance of at least 5 riffles (one at
beginning, three in middle, one at end).

" Survey a minimum of one (1) cross-section (at mid-riffle within the reach
limits).

Sample bed material using Wolman pebble count procedure

Sketch site per Harrelson et al., 1994,

L
a,—/
‘{ Photograph site.
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Intials

MCMQ/

R €% € €8

Work ltem

Reach ID: Carp

Limited Use Curves

DA versus Wbhkf
DA versus Dbkt
- DA versus CSA

DA versus Qbkf

I
H

Plot of longitudinal profile

Plot of cross-section

Grain size distribution for bed material
Site sketch

Photographs and photo log.

-. 1'.._, Provide the following items for each LUC reach in electronic and hard copy format.

GIS data layers depicting reach location with associated attribute data (in

ESRI shapefile format and MI State Plane Coordinates)

. Reach
o Reach limits (line shape)
o Reach ID (name or number)
o Stream Type
o DA
ol Survey Locations
o Location ID (ie. - X1, X2, X3, etc))
o Location type (pool, riftle)

Calculations (single section analysis)

Plot of Single Section Analysis versus Regression Equation

\ 0auge dcﬂLﬁt
>3ﬁl/5?f{62lo[@
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Pavement/Subpavement Analysis

[SITE OR PROJECT: Dead R Limited Use Curves
. REACHR GCATION: Carp Croek
DATE GOLLECTED: 08/31/04
FIELD GORLECTION BY: SR8
DATA ERTERED BY: STS/SRB

SEDIMENT ANALYSIS DATA SHEET

Sampie 1 Pavement
MATERIAL PARTIGLE SIZE (min} fa) Class % | % cum

Sitt / Clary < 075 44310 11,49 11,49

ELRENEYY Very Fine 01515 | 4204.5 10.81 2240
ol Fine A5-.18 4088.2 1059 33.01
Fine 18- 25 3759.5 9.75 42.75

3 Fing 625-03 | 34913 9.06} 51,82

; Medium 0.3.0425 1 2976.0 172 5954

Medi 0425.06 | 27374 748 66.64

Medi o06.085 | 26003 6.75 7338

Medi 085-1.18 | 2477.4 6.43] 79.81

Med; 118-20 | 22607 586 85.67

Coarse 20-228 | 21855 557 #1.34

¥ Coarse 236-475 | 16505 4.28 95 .62
ERAVEL Y Smalt 41595 856.4 2.22 a7.85
EEER Smat 95.13 5709 148 9233
é Fine 13-18 206.4 0.54 95,56

. % Large 1926 53.4 014 100,00
8’0 . o‘ Large 26 .38 100.00
s Large 38 - 51 100.00
C%nogb%r\%; Large 5164 100.00
el Sk 6475 100.00
Mediurn 7590 100.00

O Medium 90 - 128 100.00
OO Meliizm 128 - 180 100.00
M O targe 180 - 256 100.00
Smail 256 - 362 169,00

Medium 382512 160.00

BOULDER Medi 512 1024 100.00
4 = Large-Very Larga | 1024 - 2048 100.00
BEDROCK Bedrack > 2048 100.00

38549 4] 100 100

Chanvet matarials

Sample ¥
D=l 010
I R T
Dyp=] 520
D= t¥E
Dy = 428
By =] 26500
12/15/2004 CarpPavementDist

12:29 AM Pebhie Data
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L EGEND:

—=={Carp Creek reference reach
A USGS gage 4044200

O Carp cross sections

® Carp sediment sample site
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Work Plan Photograph Key
. Dead River Recovery Post-Event Additional Environmental Assessment: Survey of
Morphological Stream Parameters Using Rosgen Method

Number Subject Location ?

1 Bankfull stage indicator location that best depicts
indicator (Rosgen, 1996)

2 Stream downstream of the standing mid-stream at the
cross-section fape

3 Stream upstream of the standing mid-stream at the
cross-section {ape

4 Cross-section photo downstream of the cross-

section facing upstream

5 Cross-section photo upstream of the cross-
section facing downstream

6 Right floodplain right top of bank at the cross-
section
7 Left floodpiain left top of bank at the cross-
section
. 8 Stream upstream of the reach | standing mid-stream at the
start of the longitudinal
profile
8 Stream downstream of the standing mid-stream at the
reach end of the longitudinal profile
10 A sufficient number of facing downstream

photographs to provide a
continuous visual
documentation of the survey
reach

Notes:

1. A letter designation is used in addition to the photo number (e.g. 10A, 108, 10C, etc.)
if more than one photograph was taken of a particular subject or from a single
location.

2. Location from which photograph was taken.
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CARP RIFFLE XS #7 CARP #8

CARP #9 CARP #10A

CARP #10B




Cross Sectional Area vs. Drainage Area
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Bankfull Mean Depth vs. Drainage Area
y=1.2x"%, ¥ =0.57
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Bankfull Discharge vs. Drainage Area
y =12.2x"* r*=0.82
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o Perch River
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Initials

Work Item

Collect the following data at a minimum for each LUC reach.

Reach ID: Perch (also used as a reference reach; see the Reference Reach data
Appendix for detailed information)

RN 8T

S

Identify bankfull per Harrelson et al., 19

Survey longitudinal profile for a disfance of at least 5 riffles (one at
beginning, three in middle, one 4t end) .

Survey a minimum of one (1) cross-section {at mid-riffle within the reach

limits).
Sample bed magetial using Wolman pebble count procedure
Sketch site'per Harrelson et al., 1994,

Photofraph site,
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Initials Work ltem
Provide the following items for each LUC reach in electronic and hard copy format.

Reach ID: Perch {(also used as a reference reach; see the Reference Reach data
Appendix for detailed information)

I3

o Limited Use Curves /"'

< DA versus Wbkf /
=~ DA versus Dbkf
=< DA versus CSA
= DA versus Qbk{

Plot of longitudinal profile /,/
/

Plot of cross-section /
'
Grain size distribution ﬁ“ér bed material

Site sketch /

#

/
Photographs 31}’(1/ photo log.

RR YRR

GIS data layérs depicting reach location with associated attribute data (in
ESRI sha[} file format and M State Plane Coordinates)
/
" Reach
o Reach limits (line shape)
o Reach ID (name or number)
o Stream Type
o DA
Survey Locations
o lLocation ID (1.e. — X1, X2, X3, etc.)
o Location type (pool, riffle)

Calculations (single section analysis)

Q\?’J ¢~ Plotof Single Section Analysis versus Regression Equation
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. Middle Branch Escanaba River
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. Initials Work ltem
& Collect the following data at a minimum for each LUC reach.
Reach {D: Middle Branch of the Escanaba
3 Identify bankfull per Harrelson et al., 1994

m  Survey longitudinal profile for a distance of at least 5 riffles (one at
beginning, three in middle, one at end).

\

Survey a minimum of one (1) cross-section (at mid-riffle within the reach
limits).

v Sample bed material using Wolman pebble count procedure

Sketch site per Harrelson et al., 1994,

NI

Photograph site.
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. Initiails Work ltem

@ Provide the following items for each LUC reach in electronic and hard copy format.

Reach 1D: Middle Branch of the Escanaba
c-r// Limited Use Curves

/ A versus Whkf

-~ DA versus Dbkf

-<PA versus CSA

“ DA versus Qbk{

Plot of longitudinal profile

Plot of cross-section

Grain size distribution for bed material

Site sketch

Photographs and pheto log.

NONNY S

(1S data layers depicting reach location with associated attribute data (in
ESRI shapefile format and MI State Plane Coordinates)

. Reach
o Reach limits (line shape)
o Reach ID (name or number)
o Stream Type
o DA
" Survey Locations
o Location ID (l.e. — X1, X2, X3, etc.)
o Location type (pool, riffle)

e dat

N
{\\5\‘?/ Plot of Single Section Analysis versus Regression Equation ? AVAA {ﬁ 10 29

W
{\\\/\Q/ Calculations (single section analysis)




Escanaba LUC Site Longitudinal Profile

o

L

T

-

L

17

87 1 T I T T
100 300 500 700 800 1100
Station
i-—*—“i“WG a LTB RTB -« WSF x RBF e LBF —Llinear (RBF)j

12115/2004 EscanabaMorph
12:10 AM Profile Chart 1

000-5980T-4 #39300d UT §00Z/01/50 DESC DuEd AQ POATOD9M (LO0-6TS505007 IO 204 PRleldusl-DuEs Terorizoun



Riffle @ Station 4+76
%. Tk ¢.%
Riffle C4 835 3378 247 3.53 13.66 1.4 3.7 g2.75 g4
Cross-section
97
96 et o
95
. 94
£
g 93 N A
% v
2 92
il
91 -
a0 4
89
88 1 H 1 I 1 H
0 20 40 60 80 100 120 140
. |
Station (ft) i .- --Bankfull --© --Floodprone |
) I
12/54/2004 Escanaba Xsecs and Profile
11:53 PM XSEC 475.8

s gnew0oq YT G00Z/0T/S0 OISO owad Aq peaTsoed (L00-6120%5002 3¢ ddd pejersusn-Ed TeToTIIoU

Aanfa-CCRANT-A



Uncfficial FERC-Generated PDF of 20050519-0070 Received by FERC OSEC 05/10/2005 in Docket#: P-10855-000

. PEBBLE COUNT DATA SHEET
JSiTE OR PROJECT: Dead River
‘REACH&OCAHON: Escanabe @ Gauge
JoATE COLLECTED: 262404
JFIELD COLLECTION BY: SR8
lDATA ENTERED BY, soc

SEDIMENT ANALYSIS DATA SHEET

PARTICLE CLASS Roach Summary Riffte Summary
MATERIAL PARTICLE S12E {mm) fiffts Poot Fotal Class % | % Cum Class % | % Cum

Silt / Clay < 063 26 26 23.24 23.21 2321 23,21
Very Fine 063 - 425 il 1% 9.82 33.04 9.82 33.04
Fine 125- .25 4] 33.04 0.00 33.04
Medium 25+ 50 i 1 0.69 332.93 0.8¢ 3393
Conrse 5010 41 33.93 0.00 33,93
3 Very Coarse 1820 3 K | 2.668 36.53 2.68 3661
Very Fine 20-28 4] 36.61 .00 36.61
Very Fine 1840 0 36.61 0.00 36.61
Fine 40.58 H 1 0.89 37.50 0,89 37.50
Fine 56-8.0 4 4 3.57 41.07 3.57 41,01
Medium 8.0-11.0 L] 1 0.8 41.98 0.89 4196
Medium 11.0- 16,0 r 1 6.25 482 6.25 48,21
. Coarse 18- 22.6 17 17 15,18 63.39 15.18 63,39
Coarse 22.6-32 22 22 1864 83.04 19.64 83.04
Very Coarse 32-45 17 17 15,18 98.2% 15.18 98,21
Very Coarse 45 - B4 | 4 0.89 9%.14 ¢.89 99,11
Smail 54 - 90 { 99.11 0.00 29.11
Smail 80 - 128 1 t 089 10600 ©.8g 160.00
Large 128 - 180 0 108.60 c.00 100,60
Large 180 - 256 0 100.00 0.00 100.00
Small 258 - 382 @ 100.00 G080 100.60
Small 362 -512 106.00 100.00
Medium 512.1024 100.00 100.00
] Large-Very Large [ 1024 - 2048 10660 100.50
BEDROCK Bedrock > 2048 4] 108.00 ooe 108.00

112 0 112 160 100

Cummufative Riffle
Channel materfals Channal materfals

D= #NIA Dyg = A

D= 132 Dyg = 1.32

Diyp= 1668 D= 16.66

Da= 3270 D= 3270

. Dgs =  44.87 Bs= 4187

Doy = 90 - 128 Digo = > 2048
12/15/2004 ClassificationSediment Distribution_escanaba

12:67 AM Pebble Data
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. Work Plan Photograph Key
Dead River Recovery Post-Event Additional Environmental Assessment. Survey of
Morphological Stream Parameters Using Rosgen Method
Number ’ Subject Location ®
1 Bankfull stage indicator location that best depicts
indicator (Rosgen, 1986)
2 Stream downstream of the standing mid-stream at the
cross-section tape
3 Stream upstream of the standing mid-stream at the
cross-section tape
4 Cross-section photo downstream of the cross-
section facing upstream
5 Cross-section photo upstream of the cross-
section facing downstream
g Right floodplain right top of bank at the cross-
section
7 Left floodplain left top of bank at the cross-
. section
8 Stream upstream of the reach | standing mid-stream at the
start of the longitudinal
profile
9 Stream downstream of the standing mid-stream at the
reach end of the longitudinal profile
10 A sufficient number of facing downstream
photographs {0 provide a
continuous visual
documentation of the survey
reach

Notes:

location.

2. Location from which photegraph was taken.

1. A letier designation is used in addition to the photo number (e.g. 10A, 10B, 10C, etc)
if more than one photograph was taken of a particular subject or from a single
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MIDDLE BRANCH ESCANABA POOL XS #5 MIDDLE BRANCH ESCANABA POOL XS #6
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MIDDLE BRANCH ESCANABA POOL XS #7 MIDDLE BRANCH ESCANABA RIFFLE XS #1

MIDDLE BRANCH ESCANABA RIFFLE XS #2 MIDDLE BRANCH ESCANABA RIFFLE XS #3

MIDDLE BRANCH ESCANABA RIFFLE XS #4 MIDDLE BRANCH ESCANABA RIFFLE XS #5




UNOIricialtl

MIDDLE BRANCH ESCANABA #10A MIDDLE BRANCH ESCANABA #10B
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MIDDLE BRANCH ESCANABA #10D

MIDDLE BRANCH ESCANABA #10E




Cross Sectional Area vs. Drainage Area
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Bankfull Width vs. Drainage Area
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Bankfull Mean Depth vs. Drainage Area
y=1.2x"%, r*=0.57
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Bankfull Discharge vs. Drainage Area
y =12.2x%%, r*=0.82
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® Black River
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. Initials Work ltem
J& Collect the foliowing data at a minimum for cach LUC reach,
Reach ID: Black
B~ Identify bankfull per Harrelson et al., 1994

e Survey longitudinal profile for a distance of at least 5 riffles (one at
beginning, three in middle, one at end).

& Survey a minimum of one (1} cross-section (at mid-riffle within the reach
limits).

0~ Sample bed material using Wolman pebble count procedure
u"  Sketch site I;Ser Harrelson et al., 1994,

0~ . Photograph site.
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. Initials Work Item

@ Provide the following items for each LUC reach in electronic and hard copy format.
Reach ID: Black

m/ Limited Use Curves

o
~- DA versus Wbkf

- DA versus Dbkf

- DA versus CSA

DA versus Qbkf

Plot of longitudinal profile

Plot of cross-section

Grain size distribution for bed material

Site sketch

Photographs and photo log.

LRSS S

GIS data layers depicting reach location with associated attribute data {in
ESRI shapefile format and MI State Plane Coordinates)

. Reach
o Reach limits (line shape)
©  Reach ID (name or number)
o Stream Type
o DA
* Survey Locations
o Location ID (i.e. — X1, X2, X3, etc.)
o Location type (pool, riffle)

[\\&_«M Calculations (single section analysis) > oA g €. 0{(51"7\’
n \ avay éable

‘\\M Plot of Single Section Analysis versus Regression Equatio
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PEBBLE COUNT DATA SHEET
SITE OR PROJECT: Dead River
. |REAGHLOCATION: Slack £ Gauge
[patE coLLecTED: 20-Jui-04
|FiELD couLecTion BY: SRB
|paTa EnTERED BY: $DC
SEDIMENT ANALYSIS DATA SHEET
PARTICLE CLASS Reach Summary Riffle Summary
MATERIAL PARTICLE SIZE {mun) Riffie Poal Tatal Class % | % Cum Class % [ % Cum
St/ Clay < 063 16 10 10,00 10.00 10.00 10.00
B very Fine 083 - 125 10.00 10.00
§ : Fine A25- 25 2 2 2.00 12.00 2.00 12.00
S AN D Medium 25- 56 4 4 400 1600 4.00 16.00
2 | Coarse 50-1.0 3 sl 300 1800 a2.00 19.00
E Very Coarse 1.0-20 182.00 19.00
2 > i Very Fine 20-28 18.00 19.00
60% s Very Fine 2.8-4.0 19.00 19.00
Fine 40-58 19.00 19.00
%%% @ Fine 56-80 19.00 16.00
re Medium 80-11.0 19.00 19.00
GRAVEI,
= Medium 11.0- 16.0 1 1 $.00 20.00 1.00 20.00
. Goarse 16-226 i 1 1.00 21.00 1.00 21.00
80 O Coarse 226.32 21.00 21.00
&%\, Very Coarse 32 - 45 1 1 1.00 2200 1.00 22.00
5503 ébgc 5] very Goarse 45 - 84 2 2 200 24.00 2.00 24.00
Wg‘ Small 4 - 90 4 4 ao0]  2so0 4.00 28.00
L Small 90 -128 7 7 7.00 35.00 7.00 35.00
] Large 128 - 180 16 18] 15.00 51.00 16.00 $1.00
Large 180 - 256 15 15 15.06 66.00 15.00 86.00
Small 256 - 382 9 9] 2.00 7500 9.00 75.00
Smail 362 - 512 8 e 8.00 83.00 8.00 83.00
Medium 512 - 1024 12 12 12.00 96.00 1200 95.60
farge-Very Large | 1024 - 2048 4 4] 4.00 9200 4,00 9900
BEOROCK Bedrack > 2048 1 1 100] 10000 1,00 100.00
100 0 160 100 100
Cummulative Riffle
Channel materials Channal materials
D= Q50 Dy = 050
By = 12800 D= 12800
Dee= 17621 g™ 17629
Des= 54245 Du= 54245
. Do #  1024.00 Dys=  1024.00
Digq = > 2048 Digg = > 2048
1211512004 CiassificationSediment Distribution v2

12:24 AM Pebble Data
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Work Plan Photograph Key
Dead River Recovery Post-Event Additional Environmental Assessment: Survey of
. Morphological Stream Parameters Using Rosgen Method

Number ' Subject Location *

1 Bankfull stage indicator tocation that best depicts
indicator (Rosgen, 1898)

2 Stream downstream of the standing mid-stream at the
cross-section tape

3 Stream upstream of the standing mid-stream at the
cross-section fape

4 Cross-section photo downstream of the cross-

section facing upstream

5 Cross-section photo upstream of the cross-
section facing downstream

6 Right floodplain right top of bank at the cross-
section
7 Left floodplain teft top of bank at the ¢ross-
section
. 8 Stream upstream of the reach | standing mid-stream at the
start of the longitudinal
profile
9 Stream downstream of the standing mid-stream at the
reach end of the longitudinal profile
10 A sufficient number of facing downstream

photographs to provide a
continuous visual
documentation of the survey
reach

Notes:

1. A letter designation is used in addition to the photo number {(e.g. 10A, 10B, 10C, eic)
if more than one photograph was taken of a particular subject or from a singie
location.

2. Location from which photograph was taken.
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BLACK #9 BLACK #10A
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BLACK #10B




Cross Sectional Area vs. Drainage Area
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Bankfull Width vs. Drainage Area
y =4.9x>" r*=0.76
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Bankfull Mean Depth vs. Drainage Area
y=1.2x"%, ¥*=0.57
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Bankfull Discharge vs. Drainage Area
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o Harlow Creek
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Initials Work Item
Collect the following data at a minimum for each LUC reach.

Reach ID: Harlow (also used as a reference reach; see the Reference Reach data
Appendix for detailed information)

0 Identify bankf{ull per Harrelson et al., 1994

3 Survey longitudinal profile for a distap€e of at least S riffles (one at

beginning, three in middle, one at exd).

| Survey a minimum of one (1} €ross-section (at mid-riffle within the reach
limits).

£l Sampie bed material uSing Wolman pebbie count procedure

1 Sketch site per Harrelson et al., 1994,

o Photograplrsite.
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. Initials Work Hem
Provide the following items for each LUC reach in electronic and hard copy format.

Reach ID: Harlow (also used as a reference reach; see the Reference Reach data
Appendix for detailed information) /

K4

I Limited Use Curves

-{;{DA versus Whkf
DA versus Dbkf
DA versus CSA

="DA versus Qbkf

a

Plot of longitudinal profile
Plot of cross-section

Grain size distribution for bed q_za’i;'iai
Site sketch

s :

Photographs and photg,,-i'(;g.

FYOY YOS

GIS data layers depicting reach location with associated attribute data (in
ESRI shapefile format and MI State Plane Coordinates)
. Reapﬁ
o Reach limits (line shape)
o Reach ID (name or number)
/o Stream Type

// o DA
" / Survey Locations
Ve o Location ID (i.e. — X1, X2, X3, etc)
o Location type (pool, riffle)

gf, Calculations (single section analysis)

o Plot of Single Section Analysis versus Regression Equation
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. Ciark Creek
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Initials Work Item
Collect the following data at a minimum for each LUC reach.

Reach ID: Clark (also used as a reference reach; see the Reference Reach data
Appendix for detailed information)

B Identify bankfull per Harrelson et al., 1994

=~ Survey longitudinal profile for a distance ofat least 5 riffles (one at

beginning, three in middle, one at end

zfi/ | Survey a minimum of one (i} Oss-section (at mid-riffle within the reach
limits). e

& Sample bed maieripé"'{igi/ng Wolman pebble count procedure

o Sketch site per Harrelson et al., 1994.

o Photograph site
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Insitials Work Item
Provide the following ttems for each LUC reach in electronic and hard copy format.

Reach ID: Clark (also used as a reference reach; see the Reference Reach data
Appendix for detailed information)

ri—" Limited Use Curves

--/:A versus Whk{ /

<" DA versus Dbkf S/
-- DA versus CSA
- DA versus Qbkf

Piot of longitudinal profile

U R

kY

Plot of cross-section

Grain size distribution for b!dma{eriai

G \ [K

Site sketch

Photegraphs and fhoto log.

A\ R
2
[@ 0]
&
s
vy

rs depicting reach location with associated attribute data (in
ESRI shapéfile format and MI State Plane Coordinates)

Reach

o Reach limits (line shape)

o Reach ID (name or number)

o Stream Type

o DA

. Survey Locations

o Location ID (i.e. — X1, X2, X3, efc.)
o Location type {pool, riffle)

Calculations (single section analysis)

AT Plot of Single Section Analysis versus Regression Equation
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() Peshekee River
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. Initials Work ltem

Coliect the following data at a minimum for each LUC reach.

Reach ID: Peshekee (also used as a reference reach; see the Reference Reach
data Appendix for detailed information)

,//
o {dentify bankfull per Harrelson et al., 1994 /-/
e
o Survey longitudinal profile for a dist /e/of at least S riftles (one at
beginning, three in middle, 09 nd).
1 Survey a minimum of or}c({) cross-section (at mid-riffle within the reach
himits). /
0 Sample bed}até"ial using Wolman pebble count procedure
»! Sketch site per Harrelson et al., 1994,

otograph site.
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. Initials Work ltem

Provide the following items for each LUC reach in electronic and hard copy format.

Reach ID: Peshekee (also used as a reference reach; see the Reference Reach
data Appendix for detailed information)

£] Limited Use Curves /

;
-~ DA versus Wbkf /
-- DA versus Dbkl /_;-"
- DA versus CSA /
-- DA versus Qbkf A
o Plot of longitudinal profite
O Plot of cross-section /
/
03 Grain size distribution for bed material
./‘
o Site sketch
. rl Photographs and photo iogij
I} GIS data layers depictir{g reach location with associated attribute data (in

ESRI shapefile formg’l./and M State Plane Coordinates)

" Reach
o Reach limits (line shape)
o ',I’{each 1D (name or number)
o, Stream Type
¢ DA
= Sufvey Locations
/ o Location ID (le. — X1, X2, X3, etc.)
/o Location type (pool, riffle)

I

a\{’” | Calgulations (single section analysis)
[ r
{\\OV 1 /I/Eot of Single Section Analysis versus Regression Equation

e,




