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MORPHOLOGICAL MEASUREMENT TABLE- APPENDIX B
VARIABLE UNITS = REACH #1  REACH #2 ol EAc\CE
1 STREAM TYPE - Bac/1 Bac/1 Bac/1
2 DRAINAGE AREA sq. mi.  0.41 0.58 3.3
3 BANKFULL WIDTH ft. 12.3 13.4 25.6
4 BANKFULL MEAN DEPTH ft. 0.97 1.07 1.7
5 WIDTH/DEPTH RATIO - 12.7 12.5 15.1
6 BANKFULL X-SECTIONAL AREA s.f. 11.9 14.4 43.3
7 BANKFULL MEAN VELOCITY fps 2.5 2.7 4.6
8 BANKFULL DISCHARGE cfs 30 39 199
9 BANKFULL MAX. DEPTH ft. 1.2 1.35 3.0
10 WIDTH of FLOODPRONE AREA ft. 24.3 26.9 36.6
11 ENTRENCHMENT RATIO - 2.0 2.0 1.4
12 MEANDER LENGTH ft. 105 174 170
13 RATIO of MEANDER LENGTH to BANKFULL WIDTH : 8.5 13.0 6.6
14 RADIUS of CURVATURE (MIN. C/L) ft. 35 40 41
15 RATIO of RADIUS of CURVATURE to BANKFULL WIDTH : 2.8 3.0 1.6
16 BELT WIDTH (AVG) ft. 36.5 47.5 43.7
17 MEANDER WIDTH RATIO : 3.0 3.5 1.7
18 SINUOSITY - 1.02 1.03 1.07
19 VALLEY (WS) SLOPE ft./ft.  0.0057  0.0053 0.0088
20 AVERAGE (WS) SLOPE ft./ft.  0.0056  0.0051 0.0082
21 POOL (WS) SLOPE ft./ft.  0.0003  0.0003 0.0004
22 RATIO of POOL SLOPE to AVERAGE SLOPE : 0.05 0.06 0.05
23 MAXIMUM POOL DEPTH ft. 2.5 2.8 4.5
24 RATIO of MAX. POOL DEPTH to AVERAGE BANKFULL DEPTH : 2.58 2.62 2.65
25  AVERAGE POOL WIDTH (at BANKFULL HEIGHT) ft. 12.5 14.0 25.9
26 RATIO of POOL WIDTH to BANKFULL WIDTH - 1.02 1.04 1.01
27 POOL-to-POOL SPACING ft. 58.7 86.4 62.4
28 RATIO of POOL-to-POOL SPACING to BANKFULL WIDTH - 4.8 6.4 2.4
20 RATIO of LOWEST BANK HEIGHT to BANKFULL HEIGHT - 1.0 1.0 2.1
STREAM LENGTH ft. 295 465 348
b VALLEY LENGTH ft. 290 450 325
c LOWEST BANK HEIGHT ft. 1.0 1.1 3.6

NATURAL STREAM DESIGN

APPENDIX B
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PLAN VIEW
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s R e
R R R ERRI R COIR FIBER c/L
MATTING
NOTE: THE COORDINATES FOR EACH CENTER OF SEE DETAIL TIE To
RADIUS (EX. "R1”,"R2") AND EACH HEAD OF EXTSTING
RIFFLE (EX. "HR1”, "HR2") ARE INDICATED GROUND T‘ Wena
ON THE "PROPOSED STREAM CENTERLINE TRAVERSE" W s
SHEETS. KRR /9 I< T BANKFULL RTINS N 0
0.’
TYPICAL PLAN 577 T
25 D
Y v* NOTE: SLOPES SHOWN ARE
GRADE PT. W BOTH TYP. AND MAX.
; o % ﬁ
=&
-
z = a : TYPICAL RIFFLE SECTION
2 |m POOL-TO-POOL LENGTH =(° WITH BANKFULL BENCH
=15 -
=
_ POOL _| GLIDE _|_ RIFFLE _|_ RUN _|_ POOL _|_ GLIDE _|_RIFFLE
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TYPICAL PROFILE FOR ARMORED RIFFLE SECTION Fmax v
GRADE PT.
NOTE: SLOPES SHOWN ARE Hwbﬂ
BOTH TYP. AND MAX.
CROSS SECTION DIMENSIONS TYPICAL POOL SECTION
- WITH BANKFULL BENCH
RIFFLE POOL
REACH W/D
Wit | Pmax | W Wfpa Rati Wbkf Dnax| Wo Wfpa X
atio
#1 12.3'/1.20'|7.5'|24.3'[12.7|12.5'/2.5' | 0 |24.0'| 3.2’ ABBREVIATIONS:
R = RADIUS POINT
#2 13.4'|1.35'|8.0'/26.9'|12.5|14.0'(2.8' | 0 [27.0’| 3.6’ HR = HEAD OF RIFFLE
W/D = WIDTH/DEPTH

Wpks= BANKFULL WIDTH
Dpax = MAXIMUM BANKFULL DEPTH NATURAL STREAM DESIGN

CHANNEL TYPICAL DETAIL W, = BOTTOM WIDTH CHANNEL TYPICAL DETAIL

NOT TO SCALE wfpa = FLOOD PRONE AREA WIDTH
CENTERLINE OFFSET
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CENTER BOULDER 2"-4"
BELOW ADJACENT BOULDERS

SECTION B-B

PLAN VIEW
BANKFULL WELL -GRADED MIX OF: 10% CLASS "B"
60% CLASS "A"
COIR FIBER 30% No. 57 STONE
MATTING
NO. ESTIMATED QUANTITIES (TYP.)
REACH | RIFFLES |#57 STONE | CL. A RIP RAP | CL. B RIP RAP | # BLDRS. |WT. BLDRS.| UERIEAIALE
1 5 45 TONS 75 TONS 13 TONS 20 15 TONS 20 S.Y. 1/3 Dmax
2 6 80 TONS 130 TONS 22 TONS 25 20 TONS 25 S.Y.
B TOTAL | 11 125 TONS | 205 TONS 35 TONS 45 35 TONS 45 S.Y. +

SECTION C-C

NOTE:
1. BOULDERS SHOULD BE NATIVE STONES NATURAL STREAM DESIGN

CONSTRUCTED RIFFLE DETAIL WITH AXES APPROXIWATELY (3'L x 2'W x 1.5'). CONSTRUCTED RIFFLE DETAIL

NOT TO SCALE

ENAMESES S

2. SEE CHANNEL TYPICAL DETAIL FOR
RIFFLE DIMENSIONS.
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BANKFULL BANKFULL BANKFULL SEE PROFILE FOR A MINIMUM OF 1/3 WIDTH
WIDTH WIDTH WIDTH ELOW ELEVATION OF THE FOOTER ROCK
- — a -l el i y
—_——— X N\ — - -

BACKFILL, TYP: S .(:f
#57 STONE, TYP. P TOO8G N

EXCAVATED TRENCH/

FOR ROCK CROSS VANE
CONSTRUCTION

EXCAVATED POOL
\\\¥_ FOOTER ROCK, TYP.
ROCKS IN VANE ARM SHOULD
NOT BE GAPPED OR HAVE ANY
SIGNIFICANT SPACES

GEOTEXTILE FABRIC, TYP.

BANKFULL
BANKFULL

#57 STONE

GEOTEXTILE FABRIC

SECTION A-A

HEADER '

ROCK \
N : POOL EXCAVATED PER

EggLER R DIRECTION OF ENGINEER

8 —= A
e N o & aran A TIE VANE ARM INTO
BANKFULL ELEVATION
BANKFULL OR SLIGHTLY BANKFULL
L OWER _j\\ /f-HEADER ROCKS
PLAN VIEW A .,
BACKFILL— \ LA\ T —_ X  _N——7v
FOOTER
#57 STONE ROCKS
ROCKS IN VANE ARM SHOULD
NOT BE GAPPED OR HAVE ANY
SIGNIFICANT SPACES
NO. BOULDER DIMENSIONS (FT) ESTIMATED QUANTITIES SECTION B-B
REACH |STRUCTURES| HEIGHT | LENGTH | WIDTH |# BLDRS.|WT. BLDRS.| #57 STONE | GERIEAILLE
1 4 1.5’ 3’ 2’ 75 60 TONS | 30 TONS 120 S.Y.
2 5 1.5' 3’ 2’ 90 70 TONS | 40 TONS 150 S.Y.
- TOTAL 9 1.5’ 3’ 2’ 165 130 TONS | 70 TONS 270 S.Y. NOTES:

ENAMESES S
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ROCK CROSS VANE DETAIL

1. DEEPEST PART OF POOL TO BE IN LINE WITH WHERE
VANE ARM TIES INTO BANKFULL.
. DO NOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDERS.
. CLASS "A"” STONE CAN BE USED TO REDUCE VOIDS
BETWEEN HEADERS AND FOOTERS.

DIRECTION OF THE ENGINEER.

2

3

4. COMPACT BANKFULL TO EXTENT POSSIBLE OR AT THE

5. POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH.

NOT TO SCALE

NATURAL STREAM DESIGN
ROCK CROSS VANE DETAIL
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ANCHORS ON
/ 3' CENTERS 04"
DIRECTION
- OF FLOW
e~ ANCHORS
| Y
#10 STEEL
y a v REINFORCEMENT BAR
4" DIAMETER
~<— 6" OVERLAY (MIN) Y__ BEND
PLAN VIEW T
24"
COIR FIBER —~<—18" (TYP) —= " :
MATTING BANKFULL FLOODPLAIN/ 1" (nominal)
BACKFILL EXISTING GROUND STAPLE
ANCHORS ON - 1" =
4 ‘\(Eﬁ{ﬁ@j’ﬂ&\»\&% A
p: o
EXTEND MATTING jj \\\ ﬁ_
n
TO NWS ELEV. ij Z? 6" MIN. 12
VAN ANCHORS ON R
V% 1’ CENTERS
V4 IN TRENCH
—— ) AR N\ MATTING SHALL BE
- PLACED IN TRENCH
/ PLAGED IN TREN ANCHOR OPTIONS
STREAM BED

TYPICAL CROSS SECTION

NOTES:

1. IN AREAS TO BE MATTED, ALL SEEDING, SOIL
AMENDMENTS, AND SOIL PREPARATION MUST BE
COMPLETED IN ACCORDANCE WITH THE PROJECT
SPECIFICATIONS PRIOR TO PLACEMENT OF COIR

_ ESTIMATED QUANTITIES FIBER MATTING.
REACH | COIR FIBER MATTING 2. REBAR OR STAPLES MAY BE USED IN PLACE OF
> 900 S.VY. WOODEN STAKES AS DIRECTED BY THE ENGINEER.
2 1400 S.Y.
TOTAL 2300 S.Y.

NATURAL STREAM DESIGN

COIR FIBER MATTING DETAIL COIR FIBER MATTING DETAIL

NOT TO SCALE
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PROPOSED STREAM CENTERLINE TRAVERSE: S G,
REACH #1

S QEESSIo s
: .'%O 4'/7 ..n

Pml?%hy

= =

Point PT1 N 834,349.4817 E 1,700,064.2386, Sta. 0+00.00

Note: PT1 may need to be adjusted to invert out of existing pipes.

Course from PT1 to PC Curve #1, S 89* 31’ 53.68" E, Distance 36.6520

Curve #1 Data: Curve #4 Data:

P.I. Station 0+46.67 N 834,349.1001 E 1,700,110.9083 Pali, oration 33 04,%;f%§ﬂ]'(;#) 834,375.6910 E 1,700,267.2916
Delta = 18* 57’ 37.89" (RT) Degree N 114% 35" 29 61"

Degree = 95* 29 34.68 Tangent _ 14.8423
Tangent = 10.0193 Length _ 28.8561

Length = 19.8554 Radius = 50.0000

Eig:gzal _ Gg'gggg External = 2.1564

L _ ) Long Chord = 28.4573

ong Chord = 19.7649 Mid. ord _ 2 0673
Wid. ord. = = 0.8195 P.C. Station 2+08.33 N 834,365.2820 E 1,700,256.7111
P.C. Station 0+36.65 N 834,349.1820 E 1,700,100.8893 P'T. Station 5+37.19 N 834378 6411 E 17700’ 281 8378
P.T. Station 0+56.51 N 834,345.7673 E 1,700,120.3571 cc ' N 834329 6388 E 17700’ 291 7762
c.C N 834,289.1840 E 1,700,100.3988 Back - N 45% 28' 06.32" E 739 » 109,291
Back =S 89* 31’ 53.68" E Ahead _ N 78% 39' 08 33" E
Ahead =8 70* 34’ 15.79" E _ ’ . "

_ ' " Chord Bear = N 62* 00 06.32 E
Chord Bear =S 80* 03 04.73" E
Course from PT Curve #1 to PC Curve #2, S 70* 34’ 15.79" E, Distance 36.4614 Course from PT Curve #4 to PT2, N 78* 32° 06.33" E, Distance 57.5539
Point PT2 N 834,390.0810 E 1,700,338.2433, Sta. 2+94.74

Curve #2 Data: Note: PT2 may need to be adjusted to invert in of proposed pipes.

)
-
»
r+
Q
r+
[
o
-

1+02.99 N 834,330.3061 E 1,700,164.1909

Delta = 18* 57' 37.89" (LT)
Degree = 95* 29' 34.68"
Tangent = 10.0193
Length = 19.8554
Radius = 60.0000
External = 0.8308
Long Chord = 19.7649
Mid. Ord. = 0.8195
P.C. Station 0+92.97 N 834,333.6389 E 1,700,154.7421
P.T. Station 1+12.82 N 834,330.2242 E 1,700,174.2099
c.C. N 834,390.2222 E 1,700,174.7004
Back =8 70* 34' 15.79" E
Ahead =S 89* 31' 53.68" E
Chord Bear =S 80* 03' 04.73" E
Course from PT Curve #2 to PC Curve #3, S 89* 31’ 53.68" E, Distance 31.9832
Curve #3 Data:
P.I. Station 1+59.30 N 834,329.8442 E 1,700,220.6890
Delta = 45* 00' 00.00"” (LT)
Degree = 163* 42’ 08.02"
Tangent = 14.4975
Length = 27 .4889
Radius = 35.0000
External = 2.8837
Long Chord = 26.7878
Mid. Ord. = 2.6642
T P.C. Station 1+44.81 N 834,329.9627 E 1,700,206.1920
P.T. Station 1+72.30 N 834,340.0113 E 1,700,231.0237
c.C. N 834,364.9615 E 1,700,206.4782
Back =S 89* 31’ 53.68" E
Ahead = N 45* 28' 06.32" E
Chord Bear = N 67* 58 06.32" E
Course from PT Curve #3 to PC Curve #4, N 45* 28’ 06.32" E, Distance 36.0340
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PROPOSED STREAM CENTERLINE TRAVERSE:

REACH #2

Pml?%wy

= =

Point PT1 N 834,397.8948 E 1,700,376.7701, Sta. 0+00.00
o Note: PT1 may need to be adjusted to invert out of proposed pipes.
Course from PT1 to PC Curve #1, N 78* 32' 06.33" E, Distance 47.9406
Curve #1 Data: Curve #4 Data:
P.I. Station 0+62.25 N 834,410.2673 E 1,700,437.7739 P.I. Station 3+26.29 N 834,396.7447 E 1,700,658.7440
Delta = 29* 09' 31.48" (LT) Delta = 37* 56' 03.32" (LT)
Degree = 104* 10’ 26.92" Degree = 127* 19’ 26.24"
Tangent = 14.3053 Tangent = 15.4659
Length = 27 .9904 Length = 29.7935
Radius = 55.0000 Radius = 45.0000
External = 1.8299 External = 2.5835
Long Chord = 27 .6893 Long Chord = 29.2523
Mid. Ord. = 1.7710 Mid. Ord. = 2.4433
P.C. Station 0+47.94 N 834,407.4238 E 1,700,423.7541 P.C. Station 3+10.82 N 834,408.6725 E 1,700,648.8993
P.T. Station 0+75.93 N 834,419.5813 E 1,700,448.6317 P.T. Station 3+40.62 N 834,393.3891 E 1,700,673.8415
C.C. N 834,461.3264 E 1,700,412.8219 C.C. N 834,437.3172 E 1,700,683.6050
Back = N 78* 32' 06.33" E Back =8 39* 32' 05.38" E
Ahead = N 49* 22' 34.85" E Ahead =8 77* 28 08.71" E
Chord Bear = N 63* 57' 20.59" E Chord Bear =S 58* 30' 07.05" E
Course from PT Curve #1 to PC Curve #2, N 49* 22' 34.85" E, Distance 36.0996 Course from PT Curve #4 to PC Curve #5, S 77* 28' 08.71" E, Distance 51.9048

Curve #2 Data: Curve #5 Data:

P.I. Station 1+27.02 N 834,452.8467 E 1,700,487.4107 P.I. Station 4+08.29 N 834,378.7065 E 1,700,739.9018
Delta = 35* 02' 04.45" (RT) Delta = 43* 01’ 39.13" (LT)

Degree = 120* 37’ 21.70" Degree = 143* 14’ 22.02"

Tangent = 14.9924 Tangent = 15.7675

Length = 29.0448 Length = 30.0389

Radius = 47 .5000 Radius = 40.0000

External = 2.3099 External = 2.9955

Long Chord = 28.5944 Long Chord = 29.3380

Mid. Ord. = 2.2028 Mid. Ord. = 2.7868

P.C. Station 1+12.03 N 834,443.0853 E 1,700,476.0314 P.C. Station 3+92.52 N 834,382.1275 E 1,700,724.5099
P.T. Station 1+41.08 N 834,454.3068 E 1,700,502.3319 P.T. Station 4+22.56 N 834,386.7083 E 1,700,753.4880
C.C. N 834,407.0327 E 1,700,506.9581 C.C. N 834,421.1747 E 1,700,733.1885
Back = N 49* 22' 34.85" E Back =8 77* 28" 08.71" E

Ahead = N 84* 24' 39.29" E Ahead = N 59* 30" 12.16" E

Chord Bear = N 66* 53' 37.07" E Chord Bear = N 81* 01' 01.73" E

Course from PT Curve #2 to PC Curve #3, N 84* 24’ 39.29" E, Distance 79.9529 Course from PT Curve #5 to PT2, N 59* 30' 12.16" E, Distance 42.9544

Point PT2

N 834,408.5071 E 1,700,790.5001, Sta. 4+65.52

Curve #3 Data: Note: PT2 may need to be adjusted to match invert of existing streanm.

2+42.32 N

-
-
»
r+
o
r+
[
(=)
-

834,464.1675 E 1,700,603.0961

= 56* 03' 15.32" (RT)
Degree = 143* 14’ 22.02"
Tangent = 21.2927
Length = 39.1333
Radius = 40.0000
External = 5.3142
Long Chord = 37.5912
Mid. Ord. = 4.6910
o P.C. Station 2+21.03 N 834,462.0937 E 1,700,581.9047
P.T. Station 2+60.16 N 834,447.7458 E 1,700,616.6499
c.C. N 834,422.2839 E 1,700,585.8004
Back = N 84* 24' 39.29" E
Ahead =S 39* 32' 05.38" E
Chord Bear =S 67* 33' 43.05" E
Course from PT Curve #3 to PC Curve #4, S 39* 32’ 05.38" E, Distance 50.6630
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REACH #1- PROFILE DATA TABLE
STATION ELEVATION DESCRIPTION
0+00.00 821.90 INVERT OUT

0+36.65 821.72 TOE OF RIFFLE (HIGH POINT)
0+46.58 819.06 POOL

0+56.51 821.56 HEAD OF RIFFLE
0+92.97 821.38 TOE OF RIFFLE (HIGH POINT)
1+02.90 818.72 POOL

1+12.82 821.22 HEAD OF RIFFLE
1+44.81 821.06 TOE OF RIFFLE (HIGH POINT)
1+58.56 818.40 POOL

1+72.30 820.89 HEAD OF RIFFLE
2+08.33 820.71 TOE OF RIFFLE (HIGH POINT)
2+22.76 818.06 POOL

2+37.19 820.55 HEAD OF RIFFLE
2+94.74 820.26 INVERT IN

REACH #2- PROFILE DATA TABLE
STATION ELEVATION DESCRIPTION
0+00.00 820.13 INVERT OUT

0+47.94 819.89 TOE OF RIFFLE (HIGH POINT)
0+61.94 817.03 POOL

0+75.93 819.73 HEAD OF RIFFLE
1+12.03 819.55 TOE OF RIFFLE (HIGH POINT)
1+26.55 816.69 POOL

1+41.08 819.38 HEAD OF RIFFLE
2+21.03 818.98 TOE OF RIFFLE (HIGH POINT)
2+40.60 816.13 POOL

2+60.16 818.82 HEAD OF RIFFLE
3+10.82 818.56 TOE OF RIFFLE (HIGH POINT)
3+25.73 815.71 POOL

3+40.62 818.40 HEAD OF RIFFLE
3+92.52 818.14 TOE OF RIFFLE (HIGH POINT)
4+07.54 815.28 POOL

4+22.56 817.98 HEAD OF RIFFLE
4+65.52 817.76 INVERT IN
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