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Section 11

Erosion Hazard Zone Calculation Tables and
Cross-section Plots



Erosion Hazard Zone Mapping and Geomorphic Assessment of Eastern Watersheds
Category 1 Average D Calculations

: . Average D Rounded
. ) Representative | Geometric Top of Bank
Composite Stream Name Watercourse HEC-RAS Geomomphic Reach Ciosssastions Channel Depth, D Notes Average D up to the nearest
haif foot
5701 9.35
HRS-01 H5 3666 11.57 11.29 115
— 1661 12.96 near junction
HR5-02 He 9568 6.91 .91 7.0
HRS-03 H7 XS13 UTL .23 no survey other than rdwy xings .23 6.5
HRS-04 Hiz2 UTL xs2 5.19 no survey other than rdwy xinas 5.18 5.5
H18 XS8-75 4.32
HRS-05 H18 18034 6.55 574 6.0
15626 65.34
27222 7.93
XS X55 4.53
HR5-06 Ha26 25378 1228 8.95 9.0
Harris Branch Creek Harris_Branch UpdatedUitQ 23414 11.06
UTL SUR XS1 9.36
HRS-07 H30 XS 52 6.50 9.35 9.5
29756 12.18
HRS-08 Has H35 XS-76 4.77 not ﬂ.ép‘ does not span entire section 8.0 P
34144 8.30 At bridge
XS-UTIL1 3.20 Not representative, ull did not capture
XS-UTILT 1.51 entire cross-section
HRS- H: . 10,
RS-09 36 T = 9.80 0.0
38756R 11.65
HRS-10 Has 49769 245 2.25 25
H3g XS-59 2.14
3509 8.08
HRS-TD3-01 . Ha7 1558 8.09 7.91 8.0
) . H Trib3 COA Fut
Harris Branch Creek Tributary 3 P o 869 7.55
HRS-T03-02 H40 7451 2.23 2.23 2.5
HRST03.03 Haa 70332 1. o survey. LIDAR cross-section 167 2
HRS-T03-M02-01 | Harris Branch Creek Tributary 3 Moz |  FarTis-Trb3 COA Future HNA2 . Winncere; Sasedion HntToge 25
- Sondilions e - Average D
HRS-T04-01 H25A 1782 11.84 11.84 12.0
XS53 4.03
HRS-TD4-02 H25B XS54 =84 5.94 6.0
HRS-T04-03 s H28 XS51 6.73 6.73 7.0
HRS-T04-04 Harris Branch Creek Tributary 4 Harris_Trib4 COA Future H29 10745 4.94 only survey at bridges; LIDAR used 4.94 5.0
HRS-T04-05 Conditions Ha1 XS UTIL 10 3.49 Tep; only ofher survey al biidges 3.49 35
HRS-TO4-06 Haz XS UTILS 1.07 not rep; only 01h|=.-rl survey at bridges 510 5k
14282 5.49 LIDAR cross-section
HRS-T04-07 H33 XS UTIL8 4.58 4.58 5.0

AverageD_Harris.xlsx
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Erosion Hazard Zone Mapping and Geomorphic Assessment of Eastern Watersheds
Category 2 Geometric Top of Bank Channel Depth and Width and Minimum EHZ Width Calculations

Geometric Top of Bank

Channel Geometry

Minimum

Composite Stream Name Watercourse Geomorphic Reach | Channel Channel Origin: S-Survey, EHZ Width Motes
Depth, D | Width, W O-Observed
i i i 4.
HRS-T03B-01 Harr!s Branch Creek Tr!butary 3B (Upper) H34 0.5 4 (@] 4
Harris Branch Creek Tributary 3B (Lower) 6 70 8] 110 Downstream segment manmade channel

HRS-T04-MO1-01 Harris Branch Creek Tributary 4 M01 H27 1.5 11 ] 51 Survey Cross-section: XS50

HRS-TO5-05 Harris Branch Creek Tributary 5 H11 1 2 0O 42

HRS-T05-MO1-01 Harris Branch Creek Tributary 5 M01 H4 0.5 3 0 43

HBs- 10 MGl Harris Branch Creek Tributary 5 M03 HAG 1 3 O 43

HRS-T05-MO3-02

H17




Erosion Hazard Zone Mapping and Geomorphic Assessment of Eastern Watersheds
Category 3a Geometric Top of Bank Channel Width and Minimum EHZ Width Calculations

Composite Stream Name

Watercourse

Geomorphic Reach

Geometric Top of Bank
Channel Width, W
(Aerial Observation)

Minimum EHZ Width

HRS-T04-M02-01

Harris Branch Tributary 4 M02

HNA3

88

128

HRS-T10-01

Harris Branch Tributary 10

H6

7

47




Geomorphic Reach: H2

Harris Branch
HEC-RAS Station: 7213

Reach Average D =7 Ft

560
555 -
£ 550
= s
2 [ \
E H3 \\ pe Existing Ground
= \ rface £ Hazard
w == == == Surface Erosion Hazar
40 AY \u / Zone
\ / . Bank Stations
535 2 /
\ Di=21 Ft €< Incision Depth (Di)
530 \‘ 7 €= Channel Width (W)
N, SRE—
525 e t ———k t |
1100 1200 1300 1400 1500 1600
Horizontal Distance (Ft)
Harris Branch
Geomorphic Reach: H5 ~ HEC-RAS Station: 4503 Reach Average D =11.5
550 Ft
545 &
- W=67Ft
540 -S00-0000mur ONPItomReor ot f—0 “i", S
i - \ %FF'"
£ 535 - N \NP 7~
c - N
S 530 + N ol
- \
E 525 : N 7 »- Existing Ground
w - N X /
520 -- \ Di=34.5 Ft =~ = = = surfaceErosion Hazard
\ Zone
515 Y . Bank Stations
N\ /
510 A y €——> Incision Depth (Di)
N\ /
505 \_ — 2 === Channel Width (W)
500 1 1 1 i : 1 i 1 i ? 1 1 1 L ; 1 L 1 : 1 1 1 1 :
9200 1000 1100 1200 1300 1400

Horizontal Distance (Ft)




Geomorphic Reach: H7

Harris Branch
HEC-RAS Station: 10659

Reach Average D = 6.5 Ft

Horizontal Distance (Ft)

565
W=113 Ft
560 - o @08
= 295
3 \ / .
S \ —
E 550 \ ’J" epe Existing Ground
w \ 7 o= == == Surface Erosion Hazard
N \ / Zone
545 \ - L] Bank Stations
% Di=19.5 Ft €—> incion Depth 0
’
540 ro==¥==7 == Channel Width (W)
535 i t |
300 400 500 600 700 800
Horizontal Distance (Ft)
Harris Branch Trib 5
Geomorphic Reach: H8  HEC-RAS Station: 48533 Reach Average D = 6 Ft
575
570 + v —
: r 7
& 565 + W = 269 Ft ‘3
c
'.g 560 M * -'
[ L 4
E \ l e, EXiStiNgG Ground
w 555 \ \IV\J = = = Surface Erosion Hazard
\ Zone
550 Y v L] Bank Stations
\ Di=18 Ft o €—> Incision Depth (D)
545 L S "
---------- == Channel Width (W)
540 : I L 1 1 : 1 L L 1 : I 1 L L : I 1 L : M M 1 1 :
400 500 600 700 800 900 1000




Geomorphic Reach: H10

Harris Branch Trib 5
HEC-RAS Station: 1836

Reach Average D =6 Ft

575
570 W = 60 Ft o~
E -W\ p;
= 565 N £
g 5% | ¥ )
IS ’
o 560 7 Existing Ground
ud Di=18 Ft ,, == w= w= Surface Erosion Hazard
Zone
555 Vi ¥ L] Bank Stations
550 y / 4 €——> Incision Depth (i)
@& Channel Width (W)
545 Y  Em—— |
100 150 200 250 300
Horizontal Distance (Ft)
Harris Branch Trib 5
Geomorphic Reach: H11  HEC-RAS Station: 8546 Reach Average D = 6 Ft
615
610
z
= 605
8
®
E 600 ," Existing Ground
B Di=18 Ft / w= w= == Surface Erosion Hazard
Zone
595 \ - Bank Stations
- \“ I’I €——> Incision Depth (Di)
h WG P = Channel Width (W)
585 e 4w b b e
250 300 350 400 450 500

Horizontal Distance (Ft)




Harris Branch

GeomorphicReach: H12  HEC-RAS Station: 13108  Reach Average D =5.5 Ft

575 [
! W=151Ft
570 -_m"‘
= - W
B Y ,
L 4
2 ses | - s f p ——
5 \ / s Existing Groun
E 560 3 .I == == == Surface Erosion Hazard
\ K Zone
i Vi !
: \\ Di - 165 Ft / . Bank Stations
555 i \ / <€——> Incision Depth (Di)
4
\\ —_—— e e o oV - - / €~ Channel Width (W)
550 ey
300 350 400 450 500 550 600 650 700
Horizontal Distance (Ft)
Harris Branch Trib 5
Geomorphic Reach: H13  HEC-RAS Station: 3228 Reach Average D = 7.5 Ft
595
>%0 -N‘
585 -
£ 580 s ""\5:‘\\
= \ W=52Ft M
(=] .
s >73 ‘\ '-"ww /’
3 570 % 7 Existing Ground
w N\
565 N Di=22.5Ft w= w= w= Surface Erosion Hazard
\ / Zone
560 N 7 . Bank Stations
\
555 A 7 i €——> Incision Depth (Di)
. S
550 € Channel Width (W)
545 S S S S S S S S S S S W S S
100 200 300 400 500 600

Horizontal Distance (Ft)




Geomorphic Reach: H14

Harris Branch Trib 5

HEC-RAS Station: 6720

Reach Average D =6 Ft

Horizontal Distance (Ft)

615
610 -+
_. 605 +
E : ) " W=96Ft A—“./:C""'
® 595 + o ya
5 - \ x“‘“ﬂ A+ Existing Ground
w 590 A 7
- \ / == w= == Surface Erosion Hazard
585 AN . e PR
2 \ Di=18Ft 7 nkStations
580 A) 7 < &> Incision Depth (Di)
\
575 R — —— ,’ €—> Channel Width (W)
570 + t b} t |
100 200 300 400 500 600
Horizontal Distance (Ft)
Harris Branch Trib 5
Geomorphic Reach: H16  HEC-RAS Station: 6212 Reach Average D = 4 Ft
600
T
596 A W=106 Ft
- : M K
uw 594 v =
g 592 - \ b 'M\ &
:E E \ / W
2 590 A /
o E \
588 \ Di=12 KX 7
\ /
586 \ 7
584 \‘ ’l e EXiSting Ground
582 +— N — 4 ——— ;:::ceEmsion Hazard
580 I T : FR T T : U N TN TN TN TN SN TN SN TN N SN SN NN S S S : 1 L Bank Stations
0 50 100 150 200 250 300 | € IncisionDepth (D)

=== Channel Width (W)




Harris Branch Trib 4
Geomorphic Reach: H25A  HEC-RAS Station: 2350 Reach Average D = 12 Ft

625
620 -f
615 ': f\ 5 W=172 Ft >
- : IM = 7
£ 610 + 2 y
— 3 \ ¥
S 605 AR LI .
® ; /
5 600 : \\ \V/ Existing Ground
- 2 ) /
- 595 : \\ Di=36Ft | == == = Surface Erosion Hazard
C / Zon
590 \\ 7 - Ban:SlatIons
5 !
585 - b X 7 €——> Incision Depth (Di)
/
580 \\ - 7 €= Channel Width (W)
575 o t } -----i--_- t t —
0 100 200 300 400 500 600
Horizontal Distance (Ft)
Harris Branch Trib 4
Geomorphic Reach: H25B  HEC-RAS Station: 4873 Reach Average D = 6 Ft
635
630 —
E aibi
= 625
8
e
: 620 d
Existing Groun
o i ’
o= = == Surface Erosion Hazard
615 Di = 18 Ft I' . iz::statlons
= /
610 . ’[ €——> Incision Depth (Di)
; WU, . SA—" € Channel Width (W)
605 R T | : PR T T : At 11 : [ S T : PR T 1 ; I T T : i : A1 :
300 350 400 450 500 550 600 650 700

Horizontal Distance (Ft)




Harris Branch Trib 4
Geomorphic Reach: H28  HEC-RAS Station: 8733 Reach Average D = 7 Ft

665 -
660 -
_ - ) M
..‘_":, 655 . r =
§ 650 .
=] /
© ¢’
E 645 Existing Ground
= L \ ’ o= == == Syurface Erosion Hazard
640 + . o Zone
E \ 7/ - Bank Stations
635 + L o
L \ Vs €——> Incision Depth (Di)
C N ’
630 3 I fp—— =3 Channel Width (W)
625:'"'i""'r""i""I""f""l""l""i
300 350 400 450 500 550 600 650 700
Horizontal Distance (Ft)
Harris Branch Trib 4
Geomorphic Reach: H29  HEC-RAS Station: 10745 Reach Average D =5 Ft
685
680
o - 7
E 675 -+ ’
P E 'a‘."“ /
2 670 + >, W-91Ft?‘ # )
®© - g i ’
3 B \ N ’ s Existing Ground
T 665 3 i -
B A 4 = == == Surface Erosion Hazard
i \ / Zone
660 \\ ” ®  BankStations
L N\ Di=15F ¢ £—— Incision Depth (Di)
655 A 4
- N v €= Channel Width (W)
650-"":""i‘"':'“‘:""}"":""I""I
300 350 400 450 500 550 600 650 700

Horizontal Distance (Ft)




Harris Branch

Geomorphic Reach: H30  HEC-RAS Station: 30139

Reach Average D =9.5 Ft

660 -

650 /
g S840 M W=130F
§ %01 S ;
:.5 % \ / tp Existing Ground
2 630 X 7
w \ '\/ / o= == == Surface Erosion Hazard

\ / Zone
620 —- \ .4 ®  BankStations
\\ Di=28.5 Ft €< Incision Depth (Di)
610 A S |
== Channel Width (W)
600 o t t —
300 400 500 600 700 800 500
Horizontal Distance (Ft)
Harris Branch Trib 4
Geomorphic Reach: H31  HEC-RAS Station: 11991  Reach Average D =3.5Ft

685

683 -+

681 o >vw .
£ 679 + W =123 Ft /.’w
S 677 + A e A t
® - \ \-0.._.-“.\ / /
E 675 ; v 4 Existing Ground
“ 673 : v ,’ o= = == Surface Erosion Hazard

\ ) Zone

671 1} Di=10.5Ft 7 . Bank Stations

669 ‘\ I’ €—— Incision Depth (Di)

667 e e Y e o = Channel Width (W)

665 +——r 1 P T S S S S S S S S S S S e o s s

200 250 300 350 400 450 500 550 600

Horizontal Distance (Ft)




Elevation (Ft)

700

695

690

685

680

675

Harris Branch Trib 4
GeomorphicReach: H32  HEC-RAS Station: 13934

Reach Average D =5.5 Ft

W=149 Kt
M
\
- \
A re—— s 7
\
\ s Existing Ground
\\ 4 == == == Surface Erosion Hazard
= 5 Zoi
: \ DI =16.5Ft / . Ba::Slatlans
[ \ /
\ + €——> Incision Depth (Di)
\
. =3 Channel Width (W)
B B e . S M Em— |
200 250 300 350 400 450 500 550

Horizontal Distance (Ft)

Elevation (Ft)

720

715

710

705

700

695

Harris Branch Trib 4
GeomorphicReach: H33  HEC-RAS Station: 15863 Reach Average D =5 Ft
W= 153 Ft ”//7‘
A I’
/
/!
-ty 7
/
Di=15Ft g Existing Ground
o= = == Surface Erosion Hazard
Zone
3 Bank Stations
/
------ W e——s—s—as—#—] € Incision Depth (Di)
== Channel Width (W)
0 50 100 150 200 250 300 350 400

Horizontal Distance (Ft)




Geomorphic Reach: H35  HEC-RAS Station: 37222

Harris Branch

Reach Average D = 8.5 Ft

Horizontal Distance (Ft)

680 -
—M.
615 T W =42 Ft
g 670 .
& 665 e =
B Di=25.5Ft —
E 660 \\ "/ tp Existing Ground
w \ ,/ o= == == Surface Erosion Hazard
\ Zone
655 \ i ®  BankStations
\ 7/
650 2 - €——> Incision Depth (Di)
\ /
645 o T - €—> Channel Width (W)
640 S e B e e (e e e |
500 550 600 650 700 750 800 850 500
Horizontal Distance (Ft)
Harris Branch
Geomorphic Reach: H36  HEC-RAS Station: 38998  Reach Average D = 10 Ft
700
695 -+
__ 690 +
£ 3 cones
= 685 o "‘\
8 - \
§ 680 L A Y e Existing Ground
7] - \ \ /
w 675 - N \. o= w= = Surface Erosion Hazard
s \ Zone
670 -+ A v / . Bank Stations
L \ S
665 ; \\ Di=30 Ft” €——> Incision Depth (Di)
660 - \ . 3 4 €——> Channel Width (W)
" - . -
655 I I 1 L : I L 1 A i 1 1 I L ; 1 1 : 1 I 1 I :
500 600 700 800 900 1000




Harris Branch Trib 3

Geomorphic Reach: H37  HEC-RAS Station: 4091

Reach Average D = 8 Ft

720 —
715 -+
710
fre
= 705
2
E 700 / e Existing Ground
I.I;'J.l 695 A £ o= == w= Surface Erosion Hazard
¥ Di=24Ft 7 Zone
690 -+ \\ ’/ L] Bank Stations
685 - \\ II <€——> Incision Depth (Di)
680 | T, — &= Channel Width (W)
675 . t } { t t —
200 300 400 500 600 700 800
Horizontal Distance (Ft)
Harris Branch
eomorphic Reach: - ation: each Average D = 2.
G hicReach: H38 HEC-RAS Station: 45940  Reach A D=25Ft
740
738
£ 734 -
Sl 7
S 732 L
© - isti ‘oun
3 730 & W =178 Ft : neaea
w 728 F I/ 2 2 w= o= = Surface Erosion Hazard
- ) Zone
726 - \‘ VM/ " . Bank Stations
724 \ Di=7.5Ft 1 «€——> Incision Depth (Di)
\‘ l’ @€ Channel Width (W)
122 R o o A 4
720 1 1 1 i : 1 i 1 i 1 1 1 1 L ; 1 L 1 1 : 1 1 1 1 :
300 400 500 600 700 800

Horizontal Distance (Ft)




Harris Branch Trib 3

GeomorphicReach: H40  HEC-RAS Station: 5953  Reach Average D = 2.5 Ft

723
721
T W=139Ft
e 719 1
] !
E 717 / : e Existing Ground
o] v Di=7.5Ft '[ - - - ::::ceErosion Hazard
715 1 L] Bank Stations
\ ! €——> Incision Depth (i)
U
713 “ [] =3 Channel Width (W)
| RO p—— SR !
711 B B e . S I E— |
100 150 200 250 300 350 400 450 500
Horizontal Distance (Ft)
Harris Branch Trib 3
GeomorphicReach: H44  HEC-RAS Station: 10332 Reach Average D =2 Ft
750
748 + P el
E_ fewsn, W = 45 Ft /
= 746 + =
8 A = TW
§ \ / 7 e Existing Ground
@ 744 Ty v/ =
w \ DI =6 Ft - - g:zoe Erosion Hazard
742 \ ! L] Bank Stations
\ !
\ / €——> Incision Depth (Di)
740 \‘_ Sm—. | pp—— _,’ € Channel Width (W)
738 I I 1 L : I A 1 A ? 1 1 I I % 1 L 1 1 : 1 I 1 I :
350 400 450 500 550 600

Horizontal Distance (Ft)




Harris Branch Trib 3B Lower

Channel Width Observed, Wo: 70 Ft

Channel Depth Observed, Do = 6 Ft

675
& /
= : = ’
< 665 L N/ "
=] /
= \
[ \ /
3 660 - +
w \ Di=12Ft —
\ . Existing Ground
655 1
A / = == == Surface Erosion Hazard Zone
650 \\ A ! - Channel Centerline
&> |ncision Depth (Di)
@& Channel Width Observed (Wo)
645 I I I L : L I 1 1 : Il 1 L L : I Il L L ; I - r
0 100 200 300 400 500 600
Horizontal Distance (Ft)
Harris Branch Trib 3B Upper
Channel Width Observed, Wo: 4 Ft Channel Depth Observed, Do = 0.5 Ft
692.0
691.5 -+
2691.0 Wo=4 Ft //
- o 1
S 690.5 ._-‘“ I S >
= \:\zo Ft Min. 20 Ft Min. /
2 690.0 ; T
] \ !
689.5 A} Di=1Ft Existing
\ " w= = = Syrface Erosion Hazard Zone
689.0 L
. Channel Centerline
688.5 &> Incision Depth (Di)
E == Channel Width Observed (Wo)
688.0 A 1 1 i I 1 L 1 L ? 1 1 1 L f 1 L I T T
160 180 200 220 240 260

Horizontal Distance (Ft)




Harris Branch Trib 4 M01
Channel Width Observed, Wo: 11 Ft Channel Depth Observed, Do = 1.5 Ft

656.0
654.0 —
- [
L6520 /
2 - \ ’
- N Wo=11Ft /
3 650.0 o .
o N \"—> / ’ :
e y s Existing Ground
648.0 N ~ 7 z == e= == Surface Erosion Hazard Zone
Y % T Dl = 3 l-:t [ ] Channel Centerline
646.0 ~ v = «€——>> Incision Depth (Di)
% - L s === Channel Width Observed (Wo)
644.0 b
110 130 150 170 190 210
Horizontal Distance (Ft)
Harris Branch Trib 5
Channel Width Observed, Wo: 2 Ft Channel Depth Observed, Do =1 Ft
624.0

623.0

Elevation (Ft)
(22} (92} (2]
N (%] )
o = N
o o o

- X n 7 v
\ /7 s Existing Ground

619.0 \\ / = w= e= Surface Erosion Hazard Zone

\ Di=2Ft ®  Channel Centerline
618.0 YL > Incision Depth (Di)

=== Channel Width Observed (Wo)
617.0 S T S S S S S ST S S S S S S - -
80 100 120 140 160 180

Horizontal Distance (Ft)




570.5

570.0

+569.5

S

Ft

=
°

Elevat

569.0
568.5
568.0
567.5
567.0

566.5

Channel Width Observed, Wo: 3 Ft

Harris Branch Trib 5 M01

Channel Depth Observed, Do = 0.5 Ft

Wo=3 Ft /
€ > —>
y 20Ft Min. 20FtMin. | /
t \ .*. 7 s Existing Ground
\ 1 == == == Surface Erosion Hazard Zone
¥ U L] Channel Centerline
\
LVJ, &> Incision Depth (Di)
Di=1Ft @ Channel Width Observed (Wo)
t A R S S ST S T S ST S B Tl e e e e e |
60 80 100 120 140 160

Horizontal Distance (Ft)




