APPENDIX A:
FIELD COLLECTED DATA POINTS
(DIGITAL GIS FILES)



CD of GIS Digital Data to be Provided Later




APPENDIX B:
REFERENCE REACH SPREADSHEETS




APPENDIX B.I:
LONGITUDAL PROFILES
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Lower Gunpowder Water shed Assessment

Appendix B.1: Longitudal Profiles

Drainage Area 2. SpringTowne Profile (continued)

bed feature

continuous data | ¥

station |

station

Bot Log Step

US Side Log Step
Run

TORuUN/BOG
BOP/TOGlide

BoRif/TopRun
TopRif

Pool/Step Below Debris
Run/Debris

BotRif/TopRun
Rif

FS to BM

BS to BM

TopRif
BotPool/TopGlide

P
of

Benchmark Elevation @ pthl —
Tuming Points FS ELEV ELEV
BS Hi FS bed water bed water sr
o1sl]| @
9138 | 9196
9156 | 91.97
90.77 | 91.97
91.28 | 91.98
9178 [ 92.02
9196 [ 92.16
91.98 | 922
9174 [ 92.25
S2.04 | 62.28
92.23 ]| 92.45
9193 | 92.44
9158 | 92.43
91.57 | 92.43
92.11 [ 92.78
9222 [ 92.77
92.51 | 92.81
0199 | 92.82
917 [ 2.84
9234 | 92.82
919 | 9284
9233 | 9284
92.68 | 92.88
92.11 | 92.93
92.43 | 92.97
928 | 2%
92.78 | 93.06
25 | B8
9288 | 93.11
93.14 | 93.32
9257 | 93.34
92.24 | 93.33
01.17 | 92.83
9211 [ 93.34
92.72 | 93.37
9313 [ 9345
9317 | 9349
93.33 [ 93.48
9353 [ 678
74| o4
93.81 | 94.07
106
(1060 | |
100.69 93.95 | %41
93.61 | 94.18
9348 | 9418
94 | 9418
9409 | 943
100.69 935 | 943
938 | 943
100.69 93.87 | 94.38
M.22 | 94.45
100.69 94.42 | 94.65
100.69 94.74 | 94.86
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Appendix B.1: Longitudal Profiles

Lower Gunpowder Water shed Assessment
Drainage Area 4. Seven Oaks Hines Profile (continued)

% continuous data W Benchmark Elevation depth W
section| = Tuming Points Fs 7 ELEV ELEV
notes o 1B | station station | BS H FS bed vater | bed water sr
back sight to benchmark 100
80.68 | 90.3
89.42 | 90.29
89.04 | 90.41
89.65 | 90.3
89.92 | 90.32
90.18 | 90.36
89.42 | 904
89.59 | 90.29
88.51 | 90.36
Pool Below Debris 88.18 | 90.4
Bottom of Drop 88.56 | 90.44
Top of Drop/BORif 90.03 | 90.36
90.14 | 90.54
89.9 | 9053
89.81 | 90.55
Bottom of Log Step 89.72 | 90.52
Top Log Step in front of log 90.25 | 90.66
Mid Riffle 90.7 | 90.88
1285 90.77 | 91.07
140 90.75 | 91.09
91.01 | 9119
160 90.62 [ 91.14
165 90.84 | 9115
170.2 01.02 [ 91.22
180.2 90.72 | 91.33
191 90.95 [ 9127
Bottom Log Drop 205.2 90.36 | 91.3
Top of Log Step 2055 90.85 | 91.3
Manhole Setup 1 I I [ [ 100 XS
Manhole Setup 2 ] ZESEN 10103 ||
Run Below Bar 210 . 90.99 | 91.54
Bot Scour Pool/Start Dep 2234 91.05 [ 91.62
Scour Below Blockage 233.1 101.03 80.52 | 91.59
Bottom of Drop/Blockage 2358 89.55 | 91.59
Immed US Blockage 91.05 | 91.87
Mid Rif 250 91.47 | 91.98
TORIf 265.5 92.03 | 92.33
Run 282 101.03 91.59 [ 92.29
Rif/Run 289.4 92.03 | 92.31
Rif/Run 300 101.03 91.92 | 92.33
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Appendix B.1: Longitudal Profiles

Lower Gunpowder Water shed Assessment
Drainage Area 4. Lincolnshire Profile (continued)

Benchmark Elevation

continuous data ¥ depth W

FS 7 ELEV ELEV
bed water bed water sri

notes station | station
back sight to benchmark

.14 | 94.24

93.84 | 94.09

93.74 | 94.09

93.08 | 94.08

93.81 | 93.99

93.71 | 93.84

93.21 | 93.81

92.68 | 93.8

93.22 | 938

93.64 | 93.8

93.3 | 93.56

927 | 93.54

93.22 | 93.54

93.38 | 93.53

93.17 | 93.39

92.95 | 93.38

92.82 | 93.38

92.3 | 93.38

93.04 | 93.36

93.27 | 93.35

93.01 | 93.22

92.84 | 93.21

92.65 | 93.21

9254 | 93.21

9259 | 93.18

92.74 | 93.16

92.59 | 92.75

92.09 | 92.71

91.85 | 92.69

9197 | 927

02.38 | 92.68
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Appendix B.1: Longitudal Profiles

Lower Gunpowder Water shed Assessment
Drainage Area 5. Hinesleigh Profile (continued)

g continuous data | Benchmark Elevation depth| W
Cross §
section| Tuming Points Fs ELEV ELEV
notes D § station | station | BS HI FS bed water | bed watersn
back sight to benchmark 100

86.19 | 86.26
85.8 | 86.29
85.63 | 86.3
85.94 | 86.28
85.7 | 86.28
85.79 | 86.29
86.17 | 86.31
86.13 | 86.33
86.29 | 86.41
85.83 | 86.46
85.92 | 86.47
86.27 | 86.47
86.44 | 86.62
86.15 | 86.65
86.4 | 86.67
86.51 | 86.7
86.98 | 87.09
86.94 | 87.16
86.92 | 87.17
86.87 | 87.19
87.15 | 87.31
86.35 | 87.31
86.95 | 87.32
87.52 | 87.62
87.9 | 87.9
87.91 | 88.01
87.74 | 88.03
87.37 | 88.04
87.09 | 88.05
87.69 | 88.05
87.76 | 88.03
87.14 | 88.02
87.84 | 88.05
88.07 | 882
88.11 | 88.27
87.78 | 88.35

EE

BotRif
MidRif
TopRif
Pool/Debris

Debris w/Deposition
Scour Pool Below Debris
Bot Debris Drop

TP Manhole on Left Bank
TP from station 2

87.31 | 8834

87.45 | 88.29

| 101.05 | 88.25 | 8341

8842 | 88.55

88.1 | 88.62

Small Scour/Debris 101.05 87.8 | 88.54
DS Debris Drop 87.97 | 88.59
US Debris Drop 88.32 | 886
Bot Debris Drop 101.05 83.61 | 838.76
TopRif 88.89 | 88.97
101.05 88.65 | 83.98

8823 | 8.9

88.42 | 89.01

88.66 | 89.04

8884 | 89.04

101.05 89.12 | 89.27

89.16 32

101.05 88.82 [ 89.34

8853 | 8935

8890 | 8934

8922 | 89.35

8952 | 8963

101.05 89.63 | 89.78
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Appendix B.1: Longitudal Profiles

Lower Gunpowder Water shed Assessment
Drainage Area 5. Seven Oaks Simms Profile

continuous data | ¥ Benchmark Elevation

g
cross | g o e
B

depth | W

Tuming Points FS ELEV ELEV
notes ID station | station BS Hi FS bed water bed water sr
back sight to benchmark 100

8
8

A1
93.61 | 94.09
936 | 4.1
939 | 94.07
94.08 | 94.31
9381 | H4.34
94.18 | 441
94.08 | 94.51

94.01 | 94.57

BoPool/ToGlide X A.42 | 94.93
Pool . . A.14 | 494

BoPool/ToGlide . . 94.44 | 95.02
Dmax . 94.02 | 95.03
BoRun/ToPool 94.29 | 95.02

Gide/BoPool : 95.18 | 95.92
ScourPool/Debris X ; 93.64 | 95.92
ToPool/BotLogDrop | 100 | A.21 | 95.93
TP1FS (CVP)
TP1BS
TopDebrisLog . . X X 96.09 | 96.62
SmallDebrisScour . X 95.99 | 96.66
96.45 | 96.69
96.86 | 97.02
96.45 | 97.05
96.72 | 97.02
96.93 | 97.17
97.04 | 97.27
96.73 | 97.28
96.31 | 97.27
96.47 | 97.29
96.94 | 97.28
97.3 | 97.48
97.39 | 97.63
97.45 | 97.68
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Appendix B.1: Longitudal Profiles

Lower Gunpowder Water shed Assessment
Drainage Area 7. Upstream Simms Pr ofile (continued)

€ |cotivouscata v Benchmark Elevation depth| v
section| = Tuming Points FS ELEV ELEV
notes o 1 & | station] staion [ BS H FS bed vater | bed water sr
back sight to benchmark 100
86.54 | 86.66
86.47 | 86.67
86.35 | 86.66
86.58 | 86.7
86.86 | 86.97
86.89 | 87.07
87.14 | 87.29
87.21 | 87.34
87.21 | 87.36
87.67 | 87.8
Glide 87.57 | 87.81
Glide 87.61 | 87.8
Run 87.44 | 87.84
BotRipRap/Rif 87.63 | 87.82
TopRif 88.41 | 83.65
Glide 88.38 | 88.65
Run 88.37 | 83.69
Pool 83.18 | 83.72
Pool/Scour hole at BR 87.74 | 887
Bottom of BR Cascade 83.64 | 88.72
BedrockCascade 89.37 | 80.47
i 80.62 | 89.78
89.97 | 90.08
90.28 | 90.36
Bottom Scour Pool 90.67 [ 90.8
Pool Dmax 89.26 | 90.82
TopofPool 89.97 | 90.83
Gabion 91.75 | 91.75
Confluence with outfall channel 93.96 | 93.96
US Edge Gabion, not on gabion 94.11 | 94.61
i 94.36 | 94.6
94.35 | 94.61
.31 | %46
.35 | 94.61
94.46 | 94.6
9456 | 94.73
.57 | 94.73
94.47 | 94.73
94.66 | 94.74
9481 | 9491
94.65 | 94.91
M75 [ 94.9
4.8 | 94.97
%8 | %
94.87 | 94.99
9%5.2 | 9535
95.13 | 95.36
95.29 | 95.35
95.62 | 95.72
95.39 | 95.74
95.6 | 95.73
95.87 | 95.99
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Appendix B.1: Longitudal Profiles

Lower Gunpowder Water shed Assessment
Drainage Area 10: Weis Plaza Pr ofile (continued)

g continuous data - Benchmark Elevation depth W
oross | § 00 B
section| = Tuming Paints FS 7 ELEV ELEV
notes D ] :§ station | station BS Hi FS bed water | bed water st
back sight to benchmark 4.77 104.77

100.69| 100.94

104.77 100.62| 100.69

99.98 [ 100.27

104.77 99.79 [100.18

99.45 [ 100.14

104.77 99.89 [100.12

99.25 | 100.12

104.77 100.06] 100.1

100 [100.04

104.77 9888 | 99

982 [ 9871

98.01 | 98.62

98.17 | 98.63

9753 [ 97.72

104.77 97.36

97.74 | 97.8

104.77 96.62 | 96.83

9.4 | 96.86

104.77 9%6.39 | 9%.7

96.38 | 96.62

104.77 96.12 | 96.53

95.97 | 96.55

96.18 | 96.52

104.77 94.78 | 96.53

95.92 | 96.53

104.77 96.17 | 96.51

96.12 | 96.53

96.02 | 96.44

104.77 95.54 | 9%6.4

95.35 | 96.41

104.77 95.62 | 96.38

95.9 | 96.39

96.16 | 96.41

96.12 | 96.34

95.09 | 9%6.3

104.77 95.3 | 96.31

.28 | 96.33

104.77 95.54 | 96.32

104.77 95.96 | 96.28
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Appendix B.1: Longitudal Profiles

Lower Gunpowder Water shed Assessment
Drainage Area 11: Cedar Chip Profile (continued)

g confinuoLs data. W Benchmark Elevation depth ¥
cross | § — B
section| Tuming Points Fs 7 ELEV ELEV
notes D :§ station | station BS Hi FS bed water | bed water sr
back sight to benchmark 100

92.71 | 92.96
R.21 | 92.96
21 [ 9295
9223 | 92.98
91.62 [ 92.96
BOtRun/TopPool 92.15 | 92.96
Run 925 | 9295
BotRif 92.78 | 93.03
MidRif 93.07 [ 93.33
Top Rif | 100 | 98.12 [ 93.38
Glide 93 | 934
Glide 92.98 | 9341
BotPool/TopGlide 926 | B4
Pool 91.75 | 93.41
Pool 92.27 | 93.43
TopPool/BotRun 92.31 | 93.41
92.65 | 93.41
92.43 | 93.39
9185 | 93.38
FS to US Rocks [ | 100 [ECA
BS to US Rocks ‘NS 9837 | |
Bot Rif 92.12 [ 93.42
92.92 [ 93.39
93.18 [ 934
93.26 | 93.61
9353 [ 93.75
93.53 | 93.78
93.18 | 93.78
93.49 | 93.86
93.6 | 93.92
98.37 93.23 | 93.98
93.69 | 93.97
93.11 | 93.%4
93.18 [ 93.97
93.05 [ 93.97
92.59 [ 93.95
Pool 9291 [ 93.95
Pool 92.63 | 93.95
TopPool/BotRun 93.02 | 93.95
BotRif/ TopRun 9B.74 | 93.95
93.93 | 94.21
M.09 [ 94.35
93.99 [ 94.44
98.37 94.37 | 94.69

Appendix B.1 - 21



S'96 paq peou jo dol
SO'T6 | 26°06 .9€ peol pjo Ye uaaul adid
ST'T6 | ¥8'06 10q Sy
9816 | v'16 11117
Y126 | 26'T6
/T26 | EST6
126 | 2026
6526 | 726
6526 | /606
TG26 | TTC6
6816 | Y16 | €6°¢6
E'€6 | TO'E6
25'e6 | LEE6 wrel sugap mojaq
TT1¥6 | 9016 welsugap alojeq dol ajyu
6016 | 9826 xewp
ZC16 | €6'E6 10qQ 91
68'G6 | Tr'i6 | 6T 6 doy apu
Tr'i6 | TO'E6 xewp
St16 | 9T V6 1og ayH
G996 | 2’56 | C1'S6 doy ajyu
spewyouaq 0} WIS Xoeq
— HUsBew paq JerEew peq uopels | uomess M L a sajou
NF1E AF13 A T3 SH L Sd —» |uonoss
m SSoI0
A Ydsp A ©Ep SNONUNUoD w
(i) @oueISIg [2UURYD
slz 0sz geez 00z S.T 0ST gzt 00T 57 0s 14 0
, , , , , , , , 06
L 16
- 26
m
> "
E
. % v6 3
. / 56
96
X
16
- - 4 - X opip vV unu @ (ood © ISAIO/PN & UONBS-X T |INnpjued —@— HS 1arem [SClopur—

a[epauld €T ealy abeur.q
JUBLUSS3SS Y Paus o1\ ,epmoduns) Jemo

S3|1jo.d [epniiBuo :T°g Xipusddy

Appendix B.1 - 22



14

(1) @2uelSIg |UURYD
00€ S/¢ 0S¢ See 00¢ ST 0ST Se1 00T S

0S

S¢

a8

I 98

.8

r 88

68

- 06

r 16

- e - 4 - X apyb uni @ jood @ IS8 BPN O UONIBS-X V  |INPlUB] —@— IS Jorem Umnllli

6

() uonens|g

91J01d 31IUM >eQ ‘ST ealy afeure.q
JUBWISSISS Y Paus BIe N ,epmoduns) Jemo

S3|1§0id fepniibuo :T°g Xipusddy

Appendix B.1 - 23



doy ajyu

xewp

Mug U gin ms

abpuqg Bo|

speLuyousq 0 WPIs Xoeq

| uorels

S06 | 9c06

TS'06 | 6668

2506 | 888

T9'06 | TT'98

£5°06 | 9588

TS'06 | TT'68

2506 | L0668

506 | 6268

€506 | 16'88

2506 | S0'68

Y506 | 69'68

9506 | 5568

9506 | 6268

9506 | 69'68

Y506 | £68

Y506 | 9268

95'06 | /006

8506 | £2°06

7906 | S6°68

9906 | 768

85°06 | 268

T9'06 | 6006

7606 | 9206

00T 0
us Jorew  paq Jorewm pag sS4 H sg uoiels
Aa1E A T3 SH Suod Buni
A OIS YELLoLSg

A EJEp SNONUNUOO

ainies) paq

(@]
uonoas
SSou0

Sajou

(Penu1u02) 8]1J01d 3IYM >eQ ‘ST esly afeureiq
JUBWISSISS Y Paus BIe N ,epmoduns) Jemo

S3|1jo.d [epniiBuo :T°g Xipusddy

Appendix B.1 - 24



145

00€

S/¢ 0S¢

(¥) souelsIq jpuueyD

Gee 00¢ ST 0ST Set 00T SL 0S 14 0

00T

I coT

0T

— +

- X 9plb

uns @

[ood © 1S8l09l © UONIBS-X V |INPUB] —@— HS Jarem vwnllli

(1) uonens|3

9]1J01d X001 fepa) 9T ¥aly abeur.iq
JUBLUSS3SS Y Paus o1\ ,epmoduns) jemo

S3|1§0id fepniibuo :T°g Xipusddy

Appendix B.1 - 25



Appendix B.1: Longitudal Profiles

Lower Gunpowder Water shed Assessment
Drainage Area 16: Cedar brooke Profile (continued)

Benchmark Elevation

g continuous data | W depth | W
cross *g (N 100 SN
section| = Tuming Points FS ELEV ELEV
notes o 18 | station station | BS Hi FS bed water | bed watersn
back sight to benchmark 0.61 100.61
Top Rif/US Confluence . 87.15 | 87.23
Pool 86.54 | 87.21
Bot Run/TopPool 86.8 | 87.21
Bot Rif 87.05 | 87.22
TopRif . 87.24 | 87.4
Below small debris drop . . . 87.08 | 874
Rif w/debris . 8745 | 87.6
Rif w/debris . 87.59 | 87.75
Rif/Debris . 87.64 | 87.83
Top of Debris/Rif . : X 87.84 | 88.14
87.7 | 832
88.04 | 88.21
87.93 | 88.24
88.23 | 88.33
88.58 | 88.64
8858 | 887
82| 873
] 834 [ 8371
] 88.56 | 88.72
: 88.82 | 88.98
RifMidRif/18'CVIP ] 89.13 [ 89.27
BR/Rif ] : . 89.05 | 89.27
TopRif/BR . 80.81 | 80.93
Small Scour Pool : . 89.55 | 90.01
Base Debris Dam . 89.93 | 90.01
Top Debris Dam ] . 9111 | 9156
Run . . 91.32 | 9156
Run . . 01.38 | 9158
Base Debris Dam . 91.24 | 91.58
Top Debris ) . 93.52 | 98.64
Debris . ] 93.77 | 93.99
Debris ) ) 9355 | 94.03
Debris . ) 9B79|
Below Debris . . 93.82 | 94.12
Top Debris Riffle 194 : 94.39 [ 94.56
Pool 202 ] ) 93.93 | 94.59
Bot Rif 204.5 . 94.48 | 9458
Top Rif 207.2 . 94.61 [ 94.71
Scour Pool in BR alo) . 93.93 | 94.69
Base BR Cascade 212 6. . . 94.56 | 94.69
Top Cascade 219.4 ] 96.04 | 96.12
Debris 2227 95.91 | 96.16
Debris 229 . 95.47 | 96.15
Bottom Debris 231 ) 96.04 | 96.16
FS to headwall from station[Ei I |_
BS to headwall from Station 2 ] 9.39 .
Debris/Top Jam 2357 96.87 | 96.87
Scour Pool 237.4 . 95.44 | 9%6.8
Scour Pool 240.5 94.39 | 96.78
Bot Drop 2455 ] 96.81 | 96.82
Top Debris 246.7 . ] 100 [100.08
Mid Rif 251 ) . 100.72] 100.82
Top Rif 257.5 ! . 100.85[ 100.95
Bot Pool/TopPool 262 . 100.23] 100.98
Pool 265.5 . 99.67 [100.97
BotRun/TopPool 268 . . 100.06] 101.01
270 ) . 100.47] 100.97
272 ) ) 100.84[ 100.95
2845 ] . 101.16] 101.28
292 . 101.52[ 101.61
297 2 . 101.76]101.87
306 . ; . 1019 | 102
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Appendix B.1: Longitudal Profiles

Lower Gunpowder Water shed Assessment
Drainage Area 18: Hallbrook Profile (continued)

g continuous data ¥ Benchmark Elevation depth W
oross | 100 B

section| £ Tuming Points FS ELEV ELEV

notes D ] :§ station | station BS Hi FS bed water | bed water st
back sight to benchmark 8.81 108.81

.8 101.4 | 101.45
101.17| 10127
100.37{100.92
100.6 | 100.65
100.04| 100.65
100.44[100.59
100.16{100.26

99.29 [ 99.99

99.79 | 99.84

108.81 99.59 [ 99.6

99.04 [ 99.29

108.81 98.62 | 99.27

99.16 | 99.26

108.81 9885 | 99

98.59 | 98.77

108.81 98.37 | 98.58

98.11 | 98.24

run 108.81 97.81 | 97.96
pool 97.56 | 97.4
bedrock riffle 108.81 97.8 | 97.85
97.43 | 97.63

96.81 | 97.59

97.28 | 97.48

97.02 [ 97.18

108.81 96.71 | 96.81

96.16 | 96.56

108.81 96.38 | 96.49

95.63 [ 95.92

108.81 95.56 | 95.84

95.66 | 95.85

108.81 95.54 | 95.71

NA.79 [ 94.97

108.81 .34 | 94.85

93.92 | 94.89

.71 [ 94.86

.36 | 94.64
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 1 Wiffle Tree: XS-1

0+8 Reach?3, Rifle

102
101
100 FT— -
= = =
Tog . "
E -
wg7 2/
96
95
1] 3 1] 3 20 25
Width
Bankfull Dimensions Flood Dimensians Materials
166  x-section area (ft.sq.) — W flood prane area (ft) 12 " DE0 Bed {mm)
1.9 Twidth (ft) —  Tentrenchment ratio 29 DB4 Bed (rmm)
1.4 “mean depth (ft) — Vlow bank height (ft) 85 threshold grain size (mm):
25 Trmax depth (f) - low bank height ratio
149 Twetted parimeter (f)
11 “hyd radi (ft)
85  Twidth-depth ratio
Bankfull Flaw Flow Resistance Forces & Power
7.3 ‘velocity (ftis) 0.028 ‘Manning's roughness 16 channel slope (%)
1223 discharge rate (cfg) 0.09 " DArcy-Weishach fric. 112 “shear stress (bisg.ft.)
122 “Froude number 97 Tresistance factor ufu* 0.76 ‘shearvelocity (ft/s)
147 relative roughness 103 " unit strm power (Ibftfs)
Distance” BS H " FS TElevation Omit' Notes

ft Bkf

ft
495
5.52
765
9.15
9.15

Cross Section

reference ID
instrument height
longitudinal station

Bankfull Stage

elevation -
Low Bank Height

elevation

Flood Prone Area
width fpa 27

Channel Slope
percent Slope_1.6

Flow Resistance
tdanning's "n" 0.028
D'Arcy - Weisbach "f 0.09

8.81
836
8.31
7561
6.97
5.55
524

RTOE

Note:
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 1 Wiffle Tree: XS-2

1+769 Reacha, Rifle

5 N\ Yl
&

e = E——
93
0 L3 10 15 20 25 30
Width

Bankfull Dimensions Flood Dimensions Materials

15.1 " x-section area (ft.sq.) — W ilood prone area (ft) 12 D50 Bed (mm)

9.7 Twidth () —  Yentrenchment ratio 29 D84 Bed (mm)

16 “mean depth (ft) — low bank height (f) 65  Tthreshold grain size (mm):

2.0 “max depth (i) — low bank height ratio

hl

11.4  “wetted parimeter (ft)
1.3 hyd radi (f)
£.2 width-depth ratio

Bankfull Flows Flows Resistance Forces & Power
8.1 velocity (t/s) 0.028 " Manning's raughness 16 " channel slope (%)
1223 discharge rate (cfs) 0.08 "DArcy-Weishach fric. 1.32 “shear stress (Ib/sg.ft)
124 "Froude number 98 resistance factor ufu® 083 shear velocity (ft/s)
183 relative roughness 126 " unit strm power (Ibftis)
Distance” BS H " FS TElevation Omii HMotes

Cross Section Bkf

ft ft
6.93
6.85
7.55
10.13
11.42

reference D
instrument height
longitudinal station

Bankfull Stage

elevation
Low Bank Height

elevation

Flood Prone Area
width fpa 176

Channel Slope
percent Slope-1.6

Flow Resistance
Manning's "n"
D'Arcy - Weishach "f"

11.49
11.59
11.52
9.73
B.72
8.37
8.32

Note:
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 1 Wiffle Tree: XS-3

1+47 Reach, Rifle
89 <
ag \\‘\
a7 L — —
%6 . el
g N /
g
a4 ‘_‘_.____/
a3
] 10 18 20
Ywidth
Bankfull Dimensions Flood Dimensions Materials
152 " x-section ares (ft.sq.) Ty flood prone area (ft) 12 " D&0 Bed {mm)
98 Twidth (ff) Y entrenchrment ratio 29 D84 Bed (mm)
16 “mean depth (ft) Ylow bank height (ft) B4 threshold grain size (mmy:
20 Trmax depth (f) " low bank height ratio

116 Twetted parimeter (i)
1.3 “hyd radi (ft)

6.3 Twidth-depth ratio
Bankfull Flaw Flow Resistance
8.0 ‘velocity (ftis) 0oz T Manning's roughness

1221 discharge rate (cfg)
1.23  “Froude number

0.08 "DArcy-Weishach fric.
97 resistance factor uiu®
16.4 " relative roughness

Faorces & Power

16 channel slope (%)
1.31 Y shear stress (Ib/so.ft)
0.82 "shear velocity (ft/s)
124 " unit strm power (Ibft/s)

Cross Section

reference ID
instrument height
longitudinal station

Bankfull Stage

elevation |-
Low Bank Height

elevation

Flood Prone Area
width fpa

Channel Slope
percent slope_1.6

Flow Resistance

tanning's "n
D'Arcy - Weishach "f"

16.1

0.02a
0.0

Note:

b

Distance . ES HI

]

ft
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Omit’
ki

FS " Elevation

ft

MNates

6.64
7.24
8.67
9.23
10.04
11.13
11.22
11.08
10.55
9.04
8.44
8.33
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 2 Springtowne: XS-1

0+32 Springtowne Road, Riffle

a7
96.5

95 \
95.5 =t

[
= /\\ _/
§ o \ — ot
@ o
W og45 \
94 L
935 1
a3
] 10 20 30 40 a0 60 70
Width
Bankfull Dimensions Flood Dimensions Materials
3.1 " w-section area (ft.50. 87 v flood prane area (ft) 11 D80 Riffle {mm)
48 Twidth (f) 1.8 entrenchrent ratio 19 D84 Riflle (mm)
0.7  “rmean depth (ft) — Ylow bank height (ft) 26 Tthrashold grain size (mmy):
0.9 “rax depth () - Tlow bank height ratio
BB Twetted parimeater (f)
0.6 “hyd radi (f)
7.3 Twidth-depth ratio
Bankfull Flaw Flow Resistance Forces & Pawer
4.5 ‘velocity (ft/s) 0.027 ‘Manning's roughness 15 channel slope (%)
141 “discharge rate (cfg) 011 " DArcy-Weishach fric. 052 “shear stress (hisgft)
107 “Froude number 87 Tresistance factor uAu* 052 “shear velocity (ft/s)
105 relative roughness 28 unit strm power (Ib/ft/s)
Distance”  BS H " FS TElevation Omit  Maotes

ft Bkf

ft
382
5.25
481
5.12
524

Cross Section

reference D
instrument height
longitudinal station

Bankfull Stage

elevation
Low Bank Height

elevation

5.65
5.79
624
6.58
674
638
6.97

6.95

Flood Prone Area 6.95
width fna | 7 5.88
5.15
Channel Slope 5.04
percent slope_1 k) 5.2
453
Flow Resistance
Manning's "n" 0.0z7
D'Arcy - Weishach "f" 011

Note:
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 2 Springtowne: XS-2

0+85 Springtowne Road, Riffle

96.5
96
_—‘——--—._._,_______.______,_..4 —
955 ™~ -
g \ 7
=
% 95 J v
]
94.5 \L——\
94 \JJ
93.5
0 5 10 15 20 25 30
Width
Bankfull Dimensions Flood Dimensions Materials
31 x-section area (ft.sq.) — Ty flood prone area (ft) 11 D50 Riffle {mm)
A6 Twidth (ff) - Tentrenchment ratio 19 DB4 Riffle (mrm)
07 mean depth (ft) - Vlow hank height (ft) 25 Tthreshold grain size (mmy:
1.0 “max depth () - Tlow bank height ratio
£7  Twetted parimeter (i)
05 “hyd radi (f)
67 Twidth-depth ratio
Bankfull Flow Flow Resistance Forces & Power
4.5 ‘velocity (ftis) 0027 T Manning's roughness 158 channel slope (%)
142 “discharge rate (ofg) 010 " DArcy-Weishach fric. 0.51 “shear stress (Ib/sg.ft.)
108 “Froude number 88 resistance factor ufu* 051 "shear velocity (ft/s)
1.0 relative roughness 29 unit strm power (Ibft/s)
Distance”  BS H " FS  TElevation Omif' Notes

ft it Bkf
101.04 5.12 95.92 B Floodplain
101.04 .37 95.67
101.04 5.26 9578

Cross Section

reference D
instrument height

Note:

. . [ |

i . . [ ]

longitudinal station 7.8 5.4 []
5.75 (]

Bankfull Stage 6.79 []
FS 6.75 [

elevation | EER T - 7 [

.21 [

Low Bank Height 6.97 []
FS 6.24 [

elevation 5.714 [

5.51 [

Flood Prone Area 2T [
width T2 | 25 B 5.21 []

5.32 [

Channel Slope [
percent slope_1.5 [

[ |

Flow Resistance [
Manning's "n" 0.027 [ ]

D'Arcy - Weishach "f" 0.10 [
[ ]

[ |

[ ]

[ |

[ ]

[
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment

Drainage Area 2 Springtowne: XS-3

1+895 Springtowne Road, Riffle

Elev ation

97.4
7.2

g7 T

96.8

96.6

96.4

96.2

96
95.8

95.6

95.4

20

25

Width

Bankfull Dimensions Flood Dimensions Materials
38 w-section area (ft.sq) — W flood prone area (ft) 11 TDA0 Riffle (mm)
8.4 Twidth (ff) —  Tentrenchment ratio 19 D84 Riflle (mm)
05 “mean depth {ft) — low bank height {f) 20 Tthreshold grain size (mm):
08 max depth (ft) — Vlow bank height ratio
87 Twetted parimeter (ft)
0.4 hyd radi ()
18.5 Twidth-depth ratio
Bankfull Flow Flow Resistance Forces & Power
38 welocity (f/s) 0028 "Manning's roughness 16 channel slope (%)
143 “discharge rate (cfs) 012 T DArcy-Weishach fric. 0.41 “shear stress (b/sg.ft)
1.01 “Froude number 8.2 resistance factor uiu® 0.46 " shearvelocity (ft/s)
7.3 relative roughness 1.6 unit strm power (Ibftfs)
Distance” BS H " FS TElevation Omif' Motes

Cross Section Bkf

reference D
instrument height
longitudinal station

Bankfull Stage
FS
elevation -

Low Bank Height
FS
elevation

Flood Prone Area

width fpa

20

Channel Slope
percent slope-1.5

Flow Resistance

Manning's "n" 0.028
D'Arcy - Weisbach "f 0.12

Note:
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 4 Seven OaksHines: XS-1

Cross Section

reference D
instrument height
longitudinal station

Bankfull Stage

elevation
Low Bank Height

elevation

Flood Prone Area
width fpa

Channel Slope
percent SIDpe_D.EB

Flow Resistance

Manning's "n
D'Arcy - Weisbach "f

221

0.026
0.03

Note:

ft
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 4 Seven Oaks Hines: XS-2

1+71  Seven Oaks-Hines, Pool

103
o
102
101 1 //
100 P ”
£ o9 Te—— /
o5 RS -
] S~ r
85 \\ et
94
] 5 10 15 20 25 30 ] 40 45
Width
Bankfull Dimensions Flood Dimensians Materials
104 " x-section area (ft.5q.) 187 WY flood prane area (ft) 5.5 " D&0 Rifle {mm)
1.2 Twidth (ft) 1.7 entrenchment ratio 19 D84 Riffle (mm)
09 “mean depth (ft) — Vlow bank height (ft) 18 threshold grain size (mm):
1.2 “max depth ift) - low bank height ratio
120 Twetted parimeter (i)
0.9 “hyd radi (f)
122 Twidth-depth ratio
Bankfull Flaw Flow Resistance Forces & Power
42 ‘velocity (ftis) 0.026 ‘Manning's roughness 063 channel slope (%)
439 Tdischarge rate (cfs) 0.08 DArcy-Weishach fric. 037 shear stress (kvsg.ft)
080 “Froude number 9.7 resistance factor ufu® 0.44 ‘Shearvelocity (ft/s)
148 relative roughness 186 " unit strm power (Ibft/s)
Distance” BS H " FS TElevation Omif' MNotes

ft Bkf

ft
3.95
47
5.16
5.36
6.29

Cross Section

Top of Berm
reference D
instrument height

longitudinal station Top o

Bankfull Stage 7.33
FS 7.99
elevation 9.32
9.62
Low Bank Height 9.64
FS 9.74
elevation 9.55
9.49
Flood Prone Area 9.4
width fpa | 18 7 9.31
8.43
Channel Slope 6.77
percent SIDpe_D.EB 4.36
26
Flow Resistance 2.16 Top of Bank

Manning's "n" 0.026
D'Arcy - Weisbach "f 0.08

Note:
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 4 Seven OaksHines: XS-3

Elevation

108
104
103
102
1m
100
29
98
97
96
95

2+ 69 Seven Qaks-Hines, Riffle
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\ //
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\ /
b — Z
e o
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Bankfull Dimensions Flood Dimensions Materials

9.8 i-section area (ft.sq.) 237 W ilood prone area (ft) 55 D50 Rifle (mm)

9.3 width (ft) 25 Tentrenchrment ratio 19 DB4 Riffle (mm)

— low bank height (f) 19 “threshold grain size (mm);
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 4 Lincolnshire: XS-1
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Lower Gunpowder Water shed Assessment
Drainage Area 4 Lincolnshire: XS-2
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 4 Lincolnshire: XS-3
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 4 Hinesleigh: XS-2
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 4 Hinesleigh: XS-3
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 5 Seven Oaks Simms. XS-2
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 5 Seven Oaks Simms. XS-3
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 7 Upstream Simms. XS-1
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Lower Gunpowder Water shed Assessment
Drainage Area 7 Upstream Simms. XS-2
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 7 Upstream Simms. XS-3
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
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Lower Gunpowder Water shed Assessment
Drainage Area 8 Seven Courts. XS-2
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 8 Seven Courts. XS-3
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 9 Birchbrook: XS-1
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 9 Birchbrook: XS-2

Cross Section
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 9 Birchbrook: XS-3
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 10 Weis Plaza: XS-1
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 10 Weis Plaza: XS-2
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 10 Weis Plaza: XS-3
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 11 Cedar Chip: XS-1
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 11 Cedar Chip: XS-2
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Appendix B.2: Cross Sections

Lower Gunpowder Water shed Assessment
Drainage Area 11 Cedar Chip: XS-3
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