APPENDIX A
FLuviAL GEOMORPHOLOGY INFORMATION
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Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSTM-02

Philadelphia
Drainage Area = 0.07 mi 2
04/19/2005

XS = cross section / DSL = Downstream Left / DSR = Downstream Right



WSTMO2

Elewaticn (ft)

430 450 470 430 510 530 550 570 530 510 830
Width from River Left to Right (ft)
Rebar Coordinates Hﬁ'ra_m'ics
1. : racter 0.041 [Manning's "n
Northing (y)| 279945.858 | 279975.20 0.07 Drainage Area (mi’) 7.29  |Slope (%)
Elevation (2)] 265.67 269.46 A4 |Stream Type 9.2 |velocity (ftisec)
Location DSL DSR Poor _|BIF Indicator Quality 96.2 |discharge rate, Q (cfs)
42 shear stress ((lbs/ft sq)
Dimenslons 1.5  |shear velocity (ftsec)
10.4 x-section area 1.0 d mean 41.4  |unit stream power (lbsift/sec)
10.6 width 11.3 wet P 2.7 Froude number
1.5 d max 0.8 hyd radius 6.3 friction factor wu*
5.7 bank ht 10.7 wid ratio 1195.7 ]Thresfmldgrainsize{mm}l
15.2 W flood prone area 14 ent ratio
WSTMO2
aterial
silclay 5 WSTM02
very fine sand 0 100% T T T T T T T T T T T T T TTTTIT ST T
fine sand 3 1 A T |||||||‘ T
medum sand 7 90% T T LI (R 1 N ] |||||}p{ (R T 1 TInn
coarse sand 3 80% Lol 0 RN L L LAl WA Lo
Very coarse sand 2 | 1 I I RN ES BT (N A R I O R
very fine gravell 3 % 70% Lo I W T I AT [ I N Loty I N
fine gravel 5 f_: | AR 1O T 1 1 [ RN T ] L O B R [ U
fine gravel 0 = 60% [T R L R A Tt  E T T
medium gravel (] g [ RN I M 1 SR I LA LTI (R R (I N
medium gravel 6 Eﬁ[]% TelSIR LT I T TTTTI | LA |-/F|I|III T RERETT LT
coarse grave| 4 c (LR (R S BRI | AT oL L I AT
ooarsegravell 7 540% [ I L [T I LIl [T (NI
very coarse gravel 15 &; 30% Ll biin LLLuni I BT L Lainnl E=EET I N
very coarse gravel 1 1L I 0 1] (il R IR [N
mall cobolel T 20% el R RRAL L SRR bt bbbt e
medium cobble 8 it [ AT |1 (Il ES SRR Il Mwl oL IR
T T TTIT TETTTT Tl T T TTTTT T R RLLLE]
szgﬁ: : - | Ill..ﬂ'l":'ff:’:lllllkh . |o|?|:|| .DI.II!III‘.I:I:ILII:I QB
all il (1]
::a"ﬁﬁ; ¥ 0.01 0.1 1 10 100 1000 10000
medium boulde 0 Particle Size (mm) [+Cumu|ativePercent + Percent ltem
large boulder] ] ) !
very large boulder] 2048 40%6 0 Size percent less than (mm) Percent by substrale type
bedrock| 3 016 035 D50 D84 D95 | siticlay | sand gravel | cobble | boulder | bedrock
Total Particle Count:| 100 0.564 15.95 b 83 145 5% 15% 53% 23% 1% %
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Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMSI-02

Philadelphia
Drainage Area = 0.16 mi 2
04/19/2005

XS — DSL to DSR

Upstream Vie

L

Downstream View

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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230 J/
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£ o) e =2
% 20 \\ r-
gom ™ e l"
216 \
214 \‘
212 =
210 V
150 70 190 510 530 550 570 500 510 530 550
Width from River Left to Right (ft)
Rebar Coordinates | Hydraulics
"Easting (x) | 2677541.13 | 2677522.48 | Characterization 0.046 |Mannings'n’
Northing (y)| 278093.56 | 278120.04 0.16 _|Drainage Area (mi") 2.55 |Slope (%)
Elevation (2)] _ 244.01 242.54 B4 [Stream Type 47 |velocity (f/sec)
Location DSL DSR Poor  |B/F Indicator Quality 53,8 |discharge rate, Q (cfs)
1.39  |shear stress ((Ibs/ft sq)
Dim 0.85 |shear velocity (ft'sec)
114 *-section area 0.9 d mean 6.812  |unit stream power (lbs/ft/sec)
12.6 width 13.0 wet P 0.76  |Froude number
16 d max 09 [hyd radiugf 5.6 |friction factor u/u®
6.2 bank ht 13.8 wid ratio 138.7 ||hr\esho!d grain size (mm)
17.8 W flood prone area 1.4 ent ratio |
Wsmsio2
silticlay 0 0 WSMSI02
very fine sand 0 100% (0 1 Br>= R R MR
fine sand 1 0% I T W O T M AW
medium sand 0 I T T T D R A
coarse sand 3 BD% | R g sl el Ee @ B T ) | I B R W AN | R el Y S { I e BN L
Very coarse sand 1 P e e R 1 O R
very fine grave! 2 ;TU% i LR LR AL =Tt gt L AL LA ! RLLRLELRLLE!
fine gravel [ < R A T |||,Fl|1| Lo
fine gravel 5 550% BRI (L R T T I T T T TT0 T T 11T
medhm gravel 1 R T S Y1) A I 111 I MW WU
medium gravel T TR T ) O A o WA MW T I.)IIIIII el
coarse gravel S T HAETH T Tt R R T
5 x:::g::;l : S I T T Ay ‘./| (T I ] R A
My g o 30% L L L L !||||||/| T T T T T T 1T
Vo) Saatse atel s " N O 1 O T O W 1Y
salodobley 4 2% R (D T
medium cobble 8 10% L il L1 1 1iil] IRy I'II.II'II+' 1 Ll L Ll
M::Eigﬁ: - Jo I ||l|’uj“_-:-r‘ITI|0| w4 L
small boulder 2
small boulder 1 0.01 0.1 1 10 100 1000 10000
Mediun boulder 0 Particle Size (mm) |~=-Cumulative Percent + Percent ltem |
large boulder 0
very large boulder] 2048 4098 0 Size percent less than {mm) __ Percent by substrate type
bedrock| 0 Di6_]_D3 5% DG _| siticay | _sand | gravel | cobble ] bouder | bedvock
Total Particle Count:| 100 3477 17.79 36.2 105 i Fi 0% 5% 81% 3% 3% 0%
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Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSCA-02

Philadelphia
Drainage Area = 0.16 mi ?
04/21/02

= 2

XS — DSL to DSR

Downstream View

Upstream View
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XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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256 | = 'r
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440 460 480 500 520 240 560 280 600 620 640
Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easting (x) | 2674655.30 | 2674640992 Characterization 0058 |Manning's "n"
Northing (y) | 27758658 27756072 0.16 |Drainage Area (mi’) 361 |Slope (%)
Elevation (z)| 25743 26073 B4 |Stream Type 33 |velocity (ftisec)
Location DsL DER Good  |BIF Indicator Quality 226 |discharge rate, Q (cfs)
- 124 |shear stress ((lbs/ft sq)
Di 0.80 |shear velocity (ft'sec)
5.9 x-section arga 0.6 d mean 4.14 unit stream power (Ibs/ft/sec)
123 width 125 wet P 0.60  |Froude number
1.1 d max 05 hyd radius 4.1 riction factor u/u®
28 bank ht 218 wid ratio 108.8 |threshold grain size (mm)
214 W flood prone area 1.7 ent ratio

Material Size Range (mm)
sitclay (] . WSCAD2 o o
Very fine sand 0 LA et 1 1 B AL S R R e 1 S R B AT
fine sand 2 I A A I O A I S A AN
‘ 90%
medium sand 0 T T A A A L A A
C“’*“”j f 80% s £ o e 7 s £ e e e
Vezr;iial:zegf::'e‘ o [ S T A T R A R A
eyl 1 E R I
i '_600/ | I I | I ™ I I L
fine gravel 1 5 0 /-
medum gravel 3 . e o T M A A R
medium gravel (N 0% A L R \ﬂ\m T TTIT T TTI0m
coarse gravel I £ 1 A A A T
coarse gravel g O . 6 T 1 A R
verycoarsegrave}. o 30% T R T FAmRELE BRRRAAL REEREAEL
Vefy coerse ravel T R A | A AT T O A
20%
mjﬂzgﬁt N T e T
large cobble 10% N T R SO 0 A R A1 S O
L) ¢ e
very laige cobbl % L KO0 R R P i
small boulder] ‘
small boulder 0.01 0.1 1 10 100 1000 10000
i Particle Size (mm) ‘+Cumulative Percent ¢ Percent ltem
very large bou\der|| 2048 4096 Size percent less than (mm) Percent by substrate type
bedrock] D16 D35 D50 D84 D95 | silticlay | sand gravel | cobble | boulder | bedrock
Total Particle Count: 246 | 3070 | 477 | 19 | 215 | 0% | 5% | 5% | 8% | 2% | 0%
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Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section

WSVG-02

Philadelphia Township
Drainage Area = 0.19 mi 2
11/01/2005

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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e = e S el e e e ,l ......... SR e =
138 3 e \\ /)
136 +— — e - e
£ o
1 =N
L -—-,-e-s N - -
128 -
126 [ EEEE \ EFET EEEEE]
= = =l
124 \'f.,.r
122 -
410 430 450 470 450 510 530 550 570 550 510
‘Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easting (x) | 2677656.04 | 2677655.95 Characterization 0.055 [Manning's "n" —
Morthing (y) | 27352416 | 273541.83 0.12  |Drainage Area (mi’) £6.83 |Slope (%)
Elevation (z)| 12856 12564 Bda |Slream Type 50 |velocily (ft/sec)
n DSL DSR Moderate |B/F Indicator Quality 343 |[discharge rate, Q (cfs)
2.50 |shear stress ((Ibs/ft sq)
Dimensions 114 |shear velocity (ft/sec)
6.9 x-section area 0.6 d mean 12.84  Junit stream power (Ibsift/sec)
11.4 width 11.7 wet P 1.28 |Froude number
1.1 d max 0.6 hyd radius| 4.4 friction factor u/u*
6.0 bank ht 18.9 ‘wid ratio 443.1 |threshold grain size (mm)
16.5 W flood prone area 14 ent ratio

2 100% WSVG02
0 T T TTTTm T T T At
3 1 L | LT 74 o I AL AL
] 90% R T T TITT0 (R AL
7 IR I Ll (AT T A R W T
; 6 e R I RN RN T
ven'lﬂneg[a z g ?U% |- RN 1 IR L L Liill L1 L1111l
fine gravel 3 E L R | I A (U] I R AR
fine grave 2 = 60% e + i ! -
medium gravel 4 2 I | IR (TR A e A A
medlium grave T 50% T UL T SR UL
4 € T I (T Il CORE R AL A A R AR
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ITII??IUI'I'ICO:E; 1; 10% | T | Y | |!I?I!I * EoLdedd Ui =
arge co : * :
very lrge cobbig 1 - I "'.'l' T ¢ |‘|+|$|. P ..|‘| |;|.|| |¢ | |;||| [
small boulder 1
me:!;ﬁﬁ: g Particle Size (mm) -8~ Cumulative Percent & Percent ltem
very large boulder ] S2e percent less than (mm) Fercent by substrate fype
bedoc 0 Dic_] D3 | D0 | 064 ]| D% [ shicey | sand | gravel | cobbie ] bouder | bearock
Total Particle Count| 100 1.587 1348 M3 113 61 2% 16% 44% 3% 1% 0%
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Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSGO-02

Philadelphia
Drainage Area = 0.62 mi 2
04/28/2005

Downstream Viw

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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Width from River Left to Right (1}

Elevation (ft)

: Characterization
2677611.01 677582.895 D oe Area
268833.018 268796.285
127438 125.778
DsL DER

Dimensions
31.5
31.5
1.9
5.0
35.1

Size Range (mm) Count
siliclay 0 0.062 0 WSG0o02
fine sand| 0.062 013 0 100% T T TTTI T T TTTT T T TTTII T 1T TTTTT T L) ol o R
fine sand 0.13 0.25 0 o0 O S o A1 T AT
Tnedium sand]| 035 05 i) L L L |rl||1|/| TTTTm T T T00m
e O N Y T T T B BT R RN ITT
coarse sand ! 2 2 1 T ' |rt||1|/ I 1 BT
1
w_qTfl:gwd i g g gm% R R R T T
Tine 5 3 tsn% (SRR | R AT LU L 1 IHII? LU L | I S
g T O 1 1 A S I T (O R T I A R A
Len : 1 oot ) A 1 O S| Y S 1 M M AT
i (ravel i L = T O 1 T T A 1
COarSe 16 2 PR QY St SRl i S v S il | S ) 1
= e B 5 o O T T O A T e R AT O AL
coarse 3 5 13 & 30% T T T T T UL 111§ L LI R L e R
Very coarse graiel 45 64 14 T N 1 AT T O A 11 I O WA
small cobble] 64 90 28 O L L T L L AL A AL B AL
medium cobble 90 128 0| , T T I T AT
cobible 128 180 12 10% B L . R e A
very large cobbl| 180 256 4 o R N P W T S P (AR ST 0 ) S S AR
small 256 362 2 L T LR L
ey %2 A r 0.01 0.1 1 10 100 1000 10000
medium 52 1024 ] Particle Size (mm) |+CumulativePercent ¢ Pert:enlltem|
large 1024 2048 0
very large boulder| 2048 4096 0 Size percent less than (mm) Percant by substrate type
bedrock| 0 D16 [035] D50 | Des | Ds5 [siveey]sand cobble | bouider | bedrock
| Total Particle Count| 100 Sa7 [64.00] 1791 | 158 4 i 3 : T 0%
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B8

)
&

g22¢t
é 222
% 220
218
216
214
212 2E
Easti 2677914.96| 2677928.41 0.070|Manning's "n"
283830.35 | 28384067 4.707
Elevation (2)| 21562 216.34 36 |veloc c)
[Tocation | DSL DSR | 257 |discharge rate,

234 |shear stress ((Ibs/ft 5a)
710 |shear velocly (fUsec)

[ Dimensions 1]
7.1 ¥-section area 0.9 [dmean 9.706__|unit stream T (Ibs/isec
78 width 89 [wetP 0.45 |Froude number

1.2 d max 0.8 |nyd radius 33 |friction factor wu”

2.9 bank nt B5__|widratio 3814 |threshold grain size (mm

131 W Tlood prone area 78 |entralio

8 WSHC02
0 100% LR UL BULLLL UL BLILLE L UL BLLLLL Ui litsk LR BRI
0 L . O AR
; L o 1) T R BRI wmn T
7 O ) T Y AW T T O T
F] 4 80% LS L AL (I I AT I I m ¢ IR L I A
7 5 R 1 S R S S 1 ' A A1 B AT
i T < T T R I L R T
3 2 l: 60% { S R I R W S B EH B | R (Sl S B El T (BN EERRT
o LR e e RN A R R
11 10
I 5 i 50% i FttH
= rmm B= I T A VT O AT (RUALLLL S RN UT] I AR
% v O Dl LA L 61 o L L B R
z 3 b T A ||1m|/| (O R S TR AR
7] 7 o 0% I Errnn [ R 1] (R PR E R [ B N B AL
5 3 P N B TH S T T T S MM 1
I R L T
128 ! 10% L Lt Ll (A N T I W
180 10 (IR + I §l1 '|. DRV A SN AL SRR
E ? 0% 1 kklllll: 13||é|m. Ililﬁ L !ﬂl‘l’ L IQIIIII & I&lllll
362 3
512 5 0.01 01 1 10 100 1000 10000
E Particle Size (mm) -#- Cumulative Percent & Percent Jlem!
] Size percent ess than (mm) T Percent by substate ype
5 D16 | D35 | DSO | Da4 | DS sand coble | boulder | bedrock
Total Particle Count] 100 312 | 1261 | 4615 | 24100 | 59158 J 008 | &% | 4 % | 1% | 5%
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WSHC04

137 1=

Elevation (ft)

0.070 _|Manning's "n"
4.707

_@.@L 2675697571 2675690.983
orthing (y) | 284260.1741 2842755084

Elevation (z) 132.29 132,51 34 |velocity (ft/sec)
Localion DsL__ | _DsR 364 |discharge rate, Q (cfs)

274 |shear stress ((bs/ft sq)
1.19 __ |shear velocity (ft/sec)

5183 |threshold grain size (mm)

Coun
0.062 8 WSHC04
013 0 100% T T T T T T TTTIT T T TTTI T T TTTT T T TTT =t
0.25 0 0% N 1 11 A T UV A SR 1) O N WA
5 i T U0 T o T T Tt 1 T 1 T 00
1 0 80% T 0 ) O W o VA AT T R AT
7 7 I T I PRy e
7 3 c 0% T A 1 O ) A A T ) O AT T
3 7 2 T R Y| R T R T T T R R R
0 7 = 60% el Han | Lo | A A o o N | O E e I Y
m m § LIS 1 N T 1A T . ) I AN A1
- 50% il L LLLLLl Il L L LLiilL 1 L L LLLLL L L L Lill L L L LLiLl L L L LLill
16 8 = Lorrnm [N [ AL [ (R ETT
gvz' 4 540% T T TTETT T LR L] L} UL LR T LOLBLELLRR! T LB L} LR
= d 5 T T T 1 1 A A W A 1 I I N 1
4 ! &30% LI ERLLL [FRLER S AL | ER R LI L L ELLLLL R nEAL LI L
B4 7 Voo | O R 1 A I T T | I I T
90 3 % T T T T T T L A R L
128 ! 10% LI I e A M T ) A e T I T A
180 10 1 |||ﬁ=l=rlﬁﬁlll' +| TTI| ®1_ LTT®I| & [ TR0 T T TI00
236 7 0% I I | e S N [ Tigel ®Pgu® Tl g ooginn
m 3 D S e + e
512 5 0.01 01 1 10 100 1000 10000
;gi; E Particle Size (mm) :+Curm.rlat1've Percent ¢ Percent Ilem|
4096 0 percent (mm
5 D% | 0% [ 0% ] sand ["Bouider | bearock
Total Particle Count| 100 302 | 1201 | 4615 | 24100 | 291 o a5 TR ST T
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WSBMZ
257
255 ,/
253 \ -
261 *‘\
€ 28 —— . :
£ 7 ———
& 245 '_""“*\ -
243 : =
241 \.\ ‘.“r’
239
237 \«p.."f
400 420 440 450 480 500 520 540 560 580 500
Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
[ Easting (x) | 2671799.59 | 2671820.86 Characterization 0.050_[Manning's 'n"
Northing (y) | 279732.6788 | 279716.092 019 [Drainage Area (mi') 172 |Slope (%)
levation (z) 244.01 242.54 B4c  |Stream Type 3.7 |velocity (ftisec)
Location DSL DSR Moderate |B/F Indicator Quality 47.7  |discharge rate, Q (cfs)
1.00 |shear stress ((lbs/ft sq)
Dimensions 0.72  |shear velocity (ftisec)
129 ¥-section area 1.0 d mean 3.874  |unit stream power (Ibs/ft/sec)
13.2 width 13.8 wet P 043 |Froude number
14 d max 0.9 hyd radius 5.1 |friction factor wu*
6.6 bank ht 136 wid ratio 732  |threshold grain size (mm)
16.3 W flood prone area 1.2 ent ratio

Material
siticlay " WSBM02
very fing sang 100% T T IT IO T TTTT T T T T T ITTm] 1 \/ur?uu rahn

fing sand 0% N O ™A A 1 I A
medium sand ) 11 T A T A R A 1 I R
coarse sand 80% L e B T B e ) e I R e I B

ety oarse s O O L O O 7 T Y

Vefygzzg;::z: LA 1 1 1 N 1 O A A1 AN
F e 1 4 A AN
)

e ) 6 R R \\/’\HH T R
WEdlumgravel E50!)/ | RS | I ! [T [ AR | ey b
: BN N B
coarse grave| S A
coarse gravel 3400’“ T T IT I T TTIm T HHH.//I TTTI T T II0m T T TT0

very coarse gravel & T A O A Y T A S
very coarse gravel T o I ) \M [ R A B V| R A
20% AT
(O 1| e A R AT T o T O | I A A
10% *
[ \\\\\\M\\ +‘$““ o MIUTI o T @l TTTH T T T
very large cobble| 0% | ||| g 14 mm' Lle® '\ ’\ LIl L1
smal boudel
small bouidel 2 001 04 1 10 100 1000 10000
meldium Eouge 1501224 ;gig Particle Size (mm) —#-Cumulative Percent # Percent ltem
arge doudel l
very large bou der|| 2048 40% Size percent less than (mm) Percent by substrate type
bedrock| D16 D35 | D50 | De4 | D95 | siticlay | send | gravel | cobble | bouider | bedrock
Total Particle Count 2140 | 1500 | 326 | 133 [ 307 EE A D 3%
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205 =
400 420 440 460 480 500 520 540 560 580 G600
Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easfing (x) | 2672577.90 | 26726027192 Characterization 0.053 |Mannings 'n"
Northing (y) | 280397.7867 | 280370.48 0.30 _[Drainage Area (mi’) 293 [Slope (%)
Elevation (2) 208.13 21587 B4 |Stream T 4.3 |velocity (fUsec)
Location DSL DSR Fair _|BIF Indicator Qualtty 543 |discharge rate, Q (cfs)
1.53  |shear stress ((lbs/ft sq)
Dimensions 0.89 |shear velocity (ft'sec)
127 x-section area 0.9 d mean 6.84  |unit siream power (lbs/fi/sec)
145 width 15.1 WetP 065 __|Froude number
11 d max 0.8 hyd radius 4.8 [friction factor wiu*
22 bank ht 16.7 wid ratio 166.5 |threshold grain size (mm)
18.7 W flood prone area 1.3 ent ratio
siticlay WSBM04
very fine sand 100% T TTTIT T T T T T T TTTTm T T TITT T F—Frmm
fine sand I ™ I W A O R AN
i 0,
medium sand e IR \HHHF/HHHH T
coarse sand| 80% [ NN I I I I L I
Yery coarse sand 1 B O A O R HHH/! (R A AT
VEW:!M'ave: 5 70% B ) o o B 3 B ) B O M
ne gravel £ 1 I O A ) B A AN
5 =
fne grave 560% RN A I N1 T I N Y B A1 I RN AL
mediim gravel £ 0% . ) o O A1
medium grave| b O I T o O R | I R RN \/um R NN R
coarse gravel 5)40% L L L | RN RN RN
wa[segrave} £ R R AT A A RN RN O A AT | A
zzgz:‘r::g::::‘ o 30% T TTTTI T T T T T T T T T 1T
b 20% R R R e N A
i I A T
medium cobble] 4 "
arge cobb 3 10% I \mml/_ LU L] N Y O O AT
large cob 8 \ \HHHW ‘ NI d,.mm RN
Very large conoel 0% Ln R ra e Ry S b A R MM <
small boulde 9 M
small boulde 3 0.01 01 1 10 100 1000 10000
medium boulder 4 " - ;
Particle Size (mm —#-Cumulative Percent ¢ Percent Item
[arge boulder 1024 2043 1] (mm) ‘
very large boulder] 2048 4095 0 Size percent less than (mm) Percent by substrate type
bedrock] 3 D16 D35 D50 D84 D95 | siticlay | sand | gravel | cobble | boulder | bedrock
Total Particle Count: 474 2140 413 135 324 1% 10% 53% 28% 8% 2%
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WSBMOG

159 -
154 . /J/
z 18 "_"‘--\ —
.E 144 \“‘- 1
% 139 *‘N“-& //
i Ere Eo Sich Errt ki
. N .
129 -#’
400 420 440 460 480 500 520 540 560 580 600
Width from River Left to Right (ft)
Rebar Coordinates raulics
Eastng (x) | 2674468.73] 2614482.10 Characterization 0.050 [Manning's 'n"
Northing (y) | 281435.48 | 281418.51 0.18 |Draingggﬁrea (mi) 1.72__|Slope (%)
Elevation (2] 244.01 242 54 Bdc  |Stream Type 3.7 |velocity (ft/sec)
Location DSL DSR Moderate |BIF Indicator Quality 47.7 |discharge rate, Q (cfs)
1.00 |shear stress ((Ibs/ft sq)
Dimensions 0.72 |shear velocity (ft/sec)
12.9 x-section area 1.0 d mean 3.87  |unit stream power (Ibs/ft/sec)
13.2 width 138 wet P 0.43_|Froude number
1.4 d max 0.9 hyd radius| Al friction factor wu”
6.6 bank ht 13.6 | wid ratio 73.2__|threshold grain size (mm)
16.3 W flood prone area 1.2 ent ratio
]}
Matenal Range (mm) Count
silliclay 0 0.082 . WSBNOG
veryfnesand] 0062 013 100% T—— 77 B2 L 9223 R
finesand] _ 0.13 0.25 o 111 L T T Y [
medium sand|  0.25 05 : [N L T | |||||||F/l( [T [T
coarsesand] 05 1 I 1 1 1 S S OO S VAW
60% -
very coarse sand 1 2 L [ R ] Frrrm R S B B NI 1L
very fine gravel 2 4 o T0% [ AT (N AT] i Ll Lo [ I T
fine gravell 4 6 . RN O T T T O T 11 I R B AT A 11
fine gravel 6 8 i:El:l% USLELEAREL Tttt i f |||i|| LR L i
medum gravel] 8 1 g O O . o A S MM
medum gravel] 11 18 o e o 1 AL L LLL LL LALL B  AL L R LALLL
coarse gravel] 16 a2 A T T (O A R T |;'||||| R A A S RN
vl 2 32 8 0%
oAy : . 5 I LLn T T Y T T
vaycowsegull 32 45 g |1 L Li [T S R (T S NI S S WA
very coarse gravel) 49 il R pernnl ] B R T A N
i A R . PR S b —
'”eld‘”m“’me 1?8 :i: ; P R A T O 1T
arge cobbie 10% T T TTTTT TTTTIT T_ AT TR TWTTIT & T T TTTTT T T TTTTI
T ’ b 1
verylargecobbie 180 256 N A g 8 ol T T Sewping g
small boulder] 256 362 0% +—+—+ +—+
;@ﬂ" ;“::: :?g ;‘234 0.01 04 1 10 100 1000 10000
medium boul Particle Size (mm) -+ i +
argebouide] 1024 =0 | Cumulative Percent Percent Item |
very large boulder] 2048 40% Size percent less than (mm) Percent by substrate type
hedos DT [ 0 T 060 | oer T 006 Ty | sonl T gl T coe [ ot [ et
Total Parice Court] 100 o0 J 275 | %02 | 17 [ s [ ow [ 5% [ s [ 3w | 8% | 0%




SECTION A.8: HARTWELL CREEK
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WSHWO2
272
270 : — _ e
_. 266 #
% i - - - : : - - 7
§ » EEESEEES aos P SRS EREEEEERE e
& 260 — . . e . —
W o [ =¥ = : E NG : = =]
256 N et
. T : T Y T
254 ‘1?':..7
252 + I
415 435 455 475 485 515 535 555 575 585 615
Width from River Left to Right (ft)
Rebar Coordinates Characterization Aydraulics
Easting (x) | 2678158.03 | 26758136.3 011 |Drainage Area (mi) 0.046 |Manning's "n"
Normigg y) | 275668.65 | 275668.26 B4a IStrearn Type 6622 |Slope (%)
levation (z) | 259.0547 255.3947 Fair BIF Indicator Ciuality &1 velocity (ft/sec)
Location DsL DER 100.2 |discharge rate, Q (cfs)
4.00 |shear stress ((lbs/ft sq)
Dimensions 1.44  |shear velocity (ft/'sec)
165.3 ¥-section area 1.0 d mean 34.377 |unit stream power (Ibs/ft/sec)
1269.9 width 12.7 wet P 2.00  |Froude number
1.3 d max 1.0 hyd radi 5.7 friction factor wu®
2.0 bank ht 11.8 ‘wid ratio 1084.3 |thresho|d grain size (mm)
26.6 W flood prone area 2.2 ent ratio

Size Range (mm) Count
2 WSHWO02
(] 100% T T T T T TTTT T T T T TTTTI AT
2 R T R | I R I f:‘.ﬂmn R
0 m“ﬁ LLLRLRLL 1 FTrnne ) LI BLLAL 1 I RALLL I T T 1T 1 IILARLL
- RN R I T . ||||||f O T T T AT
2 80% 1— IR L R L T T T 1 711 11“ T T 1 I
(R TI  E U] O BT I AT
s ?0% T T TTi0T T 11T T T T T Ty T T T Trnir T UL LR
2 ﬁ e FEI | Y s A | [} ||;|| I R I R
1 ’550% = ==t t — it = T
i . R R I I 0 O A ] I R A
1 HED i ; — i
'8
g [ R TIT A I |l
P 5 0% bt ! T N
§ IR (L 0NN | I LT LA I I R
1: ol b 4 e
12 11 ELL I 1L | ] I P Y I A R
20% L R B B B I " e L W /I B |
13 R A | S T R R
8 10% (AT Py M® i A S
1 (RETI LTl wl % ol
2 0% I ||!"r' L¥) 1 gii) ! 1 11 |.|G¢|:|| Ll
g 0.01 0.1 1 10 100 1000 10000
: Particie Size {mrm) | 8- Cumatie Pecent ¢ Percent hen |
0 Sizepelgnﬂessmantmm] _ Percent by substrate type
0 o T 0% T oo0 T Do T 0 Tovesy [ T o T come [ o [ |
Total Particle Count: 3084 1747 K] 112 165 2% 9% 53% 34% 2% 0%
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WSHWO4
204
202 e
o / EEE :
= 198
f 198 f""
2 104 o
B 192 e L = e ey e e e
E = . S EEEN ===
L = ————— e ———
188 = = w == :
& E & E 3 - t o o
430 as0 a70 480 510 530 550 570 580 810 630
Width from River Left to Right (ft)
[= Rebar Coordinates Characterization Hydraulics
Easting (x) | 2677406.59 | 2677380.57 0.21 |Drainage Area (mi") 0.044 |Manning's "n"
Morthing (y) | 274538.795 | 274543.871 B4a__|Stream Type 6.622 |Slope (%)
levation (z) | 189.8359 191.2459 Fair ]BIF Indicator Quality 9.6 velocity (ft/sec)
Location DSL DSR 229.8 |discharge rate, Q (cfs)
_ 4.82 |shear stress ((Ibs/ft sq)
Dimensions 1.58 |shear velocity (ft/sec)
23.9 x-section area 1.3 d mean 50.648 |unit stream power (Ibs/ft/sec)
18.7 width 20.4 wet P 2.27 _ |Froude number
1.9 d max 12 hyd radi 6.1 friction factor wu*
4.8 bank ht 14.7 ‘wid ratio 1559 4 |lhreshold grain size (mm)
214 W flood prone area 1.1 ent ratio
WSHWO4
Material 2e Range (mm) ount
EITET T 2 ;
Veryfnesand| 0062 013 [ 100% T—1——r1T TTTTTm —
013 0.25 ) . | (RARLL (R [ AT
0.25 05 0 % I TTTI [ I T TTTTn
0.5 1 5 | (AN L I L
2 &% 1 [RLL I T TTTI [
| (N 111N (R AT
: :?U% | (N [N [
» 3 I 111 RN [N
4 5 3 [ [T [T
€ 5o | Lirin LU Lodrnui
[ TATTRmm TR T
9 g_ma;, | T LU L L LiL
3 g e
5 | (BT (AU (IR
o 300 +—1 | S AT IR
9 | (LT AT (IR
12 2”0& | LLLL | LLl | | LIl
13 | (AL b (R
8 10% } R e e
1 (AT | My (NI
2 RS . ril AP g
0 0.01 0.1 1 ) ] 10000
: Particle Size (mm) —8-Cumulative Percent @ Percent em
] Ezepergrdlessthan(mm:l Percent by substrate type
0 D16 D35 050 Da4 D35 siclay | sand | gravel | cobble | boulder | bedrock
Total Pama_ecm: 100 308 | 117 379 12 165 2% 9% 53% W% 2% 0%




Wise's Mill Mainstem
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X P4
WSconf250
110—+
N
50 | | | | |
0 1040 2080 3120 4160 5200
CH Best Fit Slope = 0.05188
WS Best Fit Slope = 0.05159

BKF Best Fit Slope = 0.05086

Distance along stream (ft)
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CH Best Fit Slope = 0.85227
WS Best Fit Slope = 0.85289

_ Distance along stream (ft)
BKF Best Fit Slope = 0.85198
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WEWMO2
310 =
308 : e
306 1L /
—
_'_‘_30-1 . :
g 40 N“-&. T ./'
2 o “u..,,_‘ E== Lo
£ 508 [y i : £ 3 N g
w i 1 i r" I. T - ¥ ¥
206 ‘\hq\ i
200
420 440 460 480 500 520 540 560 580 GO0 G20
Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easting (x) | 267 3654.15] 2673630.01 Characterization 0.052 |Mannings n"
Northing (y)| 275044.76 | 275019.37 0.28 |Drainage Area (mi‘) 1.06  |Slope (%)
205 38 207 44 Bdc__ |Stream Type 23 |velocity (ft/sec)
Location DSL DSR Moderate |BIF Indicator Quality 36.0 |discharge rate, Q (cfs)
0.5 shear stress ((lbs/ft sq)
Dimensions 0.5 |shear velocity (ft/sec)
15.7 x-section area 0.7 d mean 1.1 unit stream power (lbs/ft/sec)
22.0 width 229 wet P 0.2 |Froude numb
1.3 d max 0.7 hyd radius| 4.8 friction factor wu®
24 bank ht 30.8 wid ratio 27.5  |threshald grain size (mm)
28.0 W flood prone area 1.3 ent ratio
]
Material Range (mm) Count
Siciay 0 00 WSWMO2
veryfinesand] 0062  0.43 ) 100% I 0 1 O 0 [ B R L R AR
Ifinesal":d 0.13 0.25 | 0% [ AL A B LS LHL A O R T L BB
medium sand|  0.25 05 0 RN R B S T
coarsesand] 05 ! . 20% I S S A I I MWW U1
verycoarsesand] 1 2 I T St A A O 111 A1 O R
veryfine gravel| 2 4 c 0% B
fine gravel]l 4 § . IR o A o A AN
fine gravel]l 6 8 F B0% T T T T T T T T T TR T T T T T T TTT
medium gravel] 8 n - ‘@50% I B T 4 e o A A
medium gravel] 11 16 £ [ T T R
coarse gravel 16 2 = 40% RN NET A I T (i (Bl Hilk [ (AT (RE(ELE N A
coarse graved g ﬁ 8 IR T T T A A WA (AT I Y| AT
:gxggx & = M 30% [
o e L s A | IIIIII‘ S i R R
small cotbe| &4 20 22 i e 1 0 1
medumicobbie] - 10 L2 : [T AT IS (1] A I T O A
large cobble] 126 180 10% e - (t ¥ + . : :
T T AU o Fritinfe 1ortrim 1o rim
very large cobble] 180 256 0% IR neim mme smme sm: "'* [IEE 1hil ‘I‘I |‘|r||| EINENIT L gl
small boulder] 256 362 | L L LS
small boulder] 362 512 ) 0.01 0.1 1 10 100 1000 10000
medium boulderf 512 1024 . Particle Size (mm) |+Gumulat|\re Percent  Percent tiem |
large boulder] 1024 2048 | .
very large boulder] 2048 409 | Size percent less than (mm) Percent by substrate type
bedrock] | D16 D35 D50 D34 D85 | silt! sand | gravel | cobble | boulder | bedrock
Total Particle Count:] 100 74 2 48.3 1138 169.2 2% 2% % 42% 0% 0%
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WEWMO4
275 T -
/’
273 \\ s e e — /“
27 === === == == = :
o 5E : ey S S e e e
= S | | R A ESE F TRk I
= 267 o = = : 7/ =
g 285 Eecmn RIS 374333
B 263 - . e — DA R
i ] F S 95 E= E 3 #°F 3 =7
261 Ba S - T —
259 \%‘
257 ./
255 I Vet tanad
420 440 480 480 500 520 540 580 580 600 620
Width from River Left to Right (ft)
Rebar Coordinates hﬁmuilc&
E;uhnﬂ (%) | 2674540.18] 2674526.62 Characterization 0.045 [Manning's "n"
Northi 274401.55 | 27437465 0.35 IDrainaae Area (mi°) 1.07  |Slope (%)
Elevation (z)| 258.10 259.87 B4c  |Stream Type 5.0 |velocity (ft/sec)
Location DSL DSR Fair  |B/F Indicator Quality 138.5 |discharge rate, Q (cfs)
1.4 |shear stress ((Ibs/ft sq)
Di i 0.8 [shear velocity (ft/sec)
27.5 #-section area 1.2 d mean 7.2 unit stream power (lbs/ft/sec)
235 width 24.7 wet P 0.7 Froude number
1.5 d max 11 hyd radius 6.0 |friction factor u/u®
2.6 bank ht 20.1 wid ratio 134.1 |threshold grain size (mm)
32.1 W flood prone area 1.4 ent ratic

WSWMO4
very fine sand 100% L L AL L L L L L O N L ’J--ﬁ it
fine sand a0, NN (NN RN I T A N RN
medium sand T I I R T
coarse sand 80% L L L O 1 A T N I A 11 T
vEry coarss sand I T (I G MR LI I R I IIIIIIL* L L o R R
g?ﬂ% I EEEET RN R (I E R T |-|-|I,-‘-| = A} =L LA AL
E o IR RNNTIT I RNTIT] NN RN 1L RN
560% T TTTTII IR ERELL I T TTTII I T TTAMI T T I TTTTII
mrd!umgrave! £ 50% L Lrrn ] I L1 i | II(IIII | A
medium gravel = AT (R ERRN] R RUTIT Iﬁ”” I AT
coarse gravel §4n% N ] B BT L LA rtny [ BT (L W W
coarse gravel e R T R A R
very coarse gravel o 30% i | L i "u AL LR LR
Very Coarse grave ) A AT !I!IEII;/-I (ST O S A A
Sial] cobole LA T S 1 L B R A
medium cobble " AT e R Y audll R R T e e A M T AT
large cobbie W N T T o S i T R
\lEf‘,'|ar§Duhh|e 0% 1 L thl--!_l_ﬁl_ll = ‘ L IJ."I | L L LIl I‘Iel e_llll e I#_Illll
small boulder,
small boulder 0.0 01 1 10 100 1000 10000
medium boulder] 512 Partcle Size (mm) |+Cumu|alwePercent ¢ Percent Item|
large boulder] 1024 2048
very large boulder] 2048 40% Size percent less than (mm) Percent by substrate type
bedo] D6 | 0% T 060 T 0ot T | sitcwy | sang | o [ coble [ Goule | ook
Total Particle Count. 7,553 w 413 12 165 I 3% 56% % 1% 0%




MBI Weasumod = ¥Sd [ W Wealsumod = 5 7 U0IIes SSAI0 = §X

i
M3IA weansdn

$00Z/12/10
;I 9G°g = ety abeuleiq
diysumo | erydiepeliyd

90-NMSM
uolI3s

SpeysIsiepA JO 82140
wswiedsq 1sieps eigdiepeiyd
= ApnIS wiee s peysIisiepl U2 IYESSIAA



WSWMOB

217
215 \ ,/
213 \ |
211 = = e
i . == o
£ 207 S ' EE =
= e CE EodEn oA g
205
= 203 w ‘-"‘-./
S5 \. =3 ‘I/ i i
199 e f/ -
197 - !
420 440 460 480 500 520 540 560 580 600 620
With from River Left to Right ift)
[ Rebar Coordinates | Hydraulics
["Easiing (x) | 2674601.00] 2674608 44 Characterization 0052 [Mannings n"______
Northil 273395.97 | a73357.68 0.21 _[Drainage Area jmiz[ 4.53  |Slope (%)
Elevation 204.29 202.9% Bda _ |Stream Type 4.7 |velocity (ft/sec)
Location DSL DSR Maderate [B/F Indicator Quality 48.2 |discharge rate, Q (cfs)
1.9 shear stress ((Ibs/ft sq)
Dimensions 1.0 |shear velocity (ftisec)
10.4 ¥-section area 0.7 d mean 9.0 unit stream power (lbs/ft/sec)
151 width 15.6 wet P 1.0 Froude b
1.2 d max 0.7 hyd radius; 4.7 friction factor w/u®
3.1 bank ht 22.1 wid ratio 247.6 |threshold grain size (mm)
23.3 W flood prone area 1.5 ent ratio

Material

silt/cla 3
veryﬁn:sand 0 100% T T T T T F—l‘r‘l’!‘l‘l'r'_F—l'hnn'
fine sand 1 0% (O T A1 .|||||||_,'| R S R A
medium sand| 0 T D T R F T
coarse sand 2 0% O N A T T AV ) lIIIJII;-’ I T A I S W T
VEry coarss sand 1 [ AR (R R AT L (R RN (] AL LR
very fine gravel B c T0% I W [ T T 0 8 M | |||||'| I N ¥ I WA
fine gravel : W 1 1 T 1 A 1 S MM 1
fine gravel 1 = 60% T .ujhi. ——HH——t—t—ttttH
medium gravel 4 4 N NI 1 T W T A 1 J'IIIII R AT R RN
medium gravel (I i 50% L L L e ™ L L B L e A L
coarse gravel 9 . T T A1 |/.i|||||: I T e T
coarse gravel 9 ?‘m [ R N [ D R [N
very coarse grave 8 ‘f&ﬂ% 17 T 1 ) O 1 A A o O W 11
very coarse gravel 10 0 51 1) 5D I 1 T A M T T
small cobblef 1" A% [ NI N T A T L [ AT Lo
medium cobblel 13 O T T T O I vvenfe o e
lfafgex::e 3 10% T UL L T LIBLELALS I.nE _‘/I+III[I e .l.]ﬁll ¥ T L TEIRT T LI
very lar £ 11 hl | | 1
ge . & I I._I.L_!-—I—!‘—O-I'ﬂ'l LITigie o I |.||||| |¢ ||¢|||.
g 001 01 1 10 100 1000 10000
o 6 g Particle Size (mm) |+CumulativePercent ¢ Percent ltem
very large boulder] 2048 40% ] Size percent less than (mm) Percent by subsirate type
bedrock 0 D6 | D% | D50 | D8t | D95 | sioay | sand | gravel | cobble | bouider | bedrock
Total Particle Count:| 100 8.00 19.78 36.4 12 161 3% 4% 58% h 1% 0%
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WSCRO4
312
M0 \.‘
308 \ /
_ 306
o \ / :
£ 302
]
3 300 \ = /
o =7
208
=5 \_‘“ = ™ i
294 b S— o
292
420 440 460 480 500 520 540 560 580 600 620
Width from River Left to Right (It)
Rebar Coordinates Hydraulics
Easting (x) 2684241.15 | 2684214.60 Characterization 0.064 [Manning's "n"
Nerthing () 278291.73 278286.00 0.71 |Draingge Area ;m'Fh 0.87 |Slope (%)
Elevation (z) 28588 295458 F4  |Stream Type 1.3 velocity (ft/sec)
Location DSL DSR Good |B.fF Indicator Quality 11.5  |dizcharge rate, Q (cfs)
0.2 shear stress ((lbs/ft 2q)
Dimensions 0.4 shear velocity (ft/sec)
8.9 x-section area 0.5 d mean 0.3 unit stream power (Ibs/ft/sec)
18.2 width 19.5 wet P 0.1 Froude number
1.1 d max 0.5 hyd radius 3.6 |friction factor wu*
27 bank ht 41.7 | wid ratio L_13.8 [threshold grain size (mm)
22.2 W flood prone area l£ ent rati_o
WSCR04
Material Size Range (mm)
siticlay (i WSCR04
Ve“/;}“esa”g ‘1’ 100% T T T T T T T e
mesan ‘ O A A A A1
medium sand ) 90%
(R (R [ R \\HHH%\ I L [
coarse sand| 0 80%
0 T T T TTIT T T T T T T LI TTTTT T T T T
very coarse sand 0 ﬂ
very fne gravel g S 0% R L L [T I LI
e gravel 0 B I Y O
finegravel 5 5 80% 1 ] W | L 1Ll N | | 111 || [N |
medium gravel ] _g ) R [ [ | (R [ ] (AR
medium grave g i 50% I T TTII [T TTTT [T TTTT W T TTTTI I T I T TTTT
coarse gravel 18 S 40% [ L [ BT | LI IR L
coarse gravel 8 0 (R (R [T (R I (R
very coarse gravel 4 f 30% T BREREEL f \HHHF/'\ BRI = T
very coarse gravel v ) T Y O R ALY
small cobblg 1 20%
2 (AR (R [ ER | #o (I e T (AR
TR — 10% R e L iy
large cobble] 9 [} ’ M . ¢ . * s
very largs cobble 3 o I \H=\H =’\_,,L‘-H-H- i I HL'H 118 Lol Al \# Hé\HH
small houlde 1
o - 001 01 1 10 100 1000 10000
medium boulder 0 Particle Size {mm) \+CumulativePercent ¢ Percent Item
large boulde 1024 2048 0 ;
very large houlde 2048 4098 0 Size percent less than (mm) Percent by substrate type
bedrock] 0 D16 D35 D50 D34 D35 | silticlay | sand | gravel | cobble | boulder ] hedrock
Total Particle Count:| 100 8000 | 1748 | 242 121 180 0% 3% 64% 31% 2% 0%
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Elevation (ft}
L3
E

== s = =E = = /7
280 ,/

LY
Y

A F
w, rd
276 : ; 7

420 440 480 480 500 520 540 560 580 600 620
Width from River Left to Right (ft)

[ Rebar Coordinates | Hydraulics
Easting (x) | 2652965.92 | 2682930.24 Characterization 0.044 |Manning's n"
Nerthi 277187.42 | 277214.36 143 |Drainage Area (mi) 1.67__|Slope (%)
Elevation (z) 281.62 283.59 F4 Stream Type 5.1 velocity (ft/sec)
Location DSL DSR Good |BfF Indicator Quality 1426 |discharge rate, Q (cfs)
1.3 shear stress ((Ibs/ft sq)
Dimensions 0.8 shear velocity (ft/sec)
27.9 ¥-section area 1.3 d mean 71 unit stream power (Ibs/fi/sec)
20.9 width 21.7 wet P 0.6 Froude number
1.9 d max 1.3 hyd radius} 6.2 [friction facter ufu®
58 bank ht 15.6 wid ratio 1278 |threshold grain size (mm)
26.5 W flood prone area 1.3 ent ratio

Material
siltclay 0 _ WSCRO6
very fine sand 0 100% B 1 o 0| 10 B e 01 ll/nﬂrrn'l—.""r'hml
fine sand 1 o0% (I T ) AT R T M O O T O R W WAL
Medium sand 2 R B I T e R
coarse sand i B0% bbb
very coarse sand 0 T R T R A T
: E 70% T 1T T TTTT T T TTT00m T T TTTT0 L T T U7 T T T 1T
=S I O I O O T AT A AT
5 R T T R R T
I'I'Ied!tlmwa\‘ﬂ 9 L% 50% L L L Ll - LA LI - N
medlumgrau:: 153 -e LI A I A [ ] f I FEren [ A RN e
marsegr::‘e| a 84% L] UL IBLELRLLAL 1 LR L) IBLALRAL I R T Trrn
ot O + |2 IV ) )T 171 S I T
alggois . T R L L L
&y g 20% Lot | I A I I A | EE e 0 A I A | I I R
small cobblel i i | i | ’ |
o ; e IO, N A T
Iafgecohble 9 10% T T T LIirr T LR T ‘lT”'l ’- .ll U L L T T rEieer
syl i 3 oo L LU Lyl Lgtig—g” |||¢|h (LR AT S A
small boulder} 1
s i - 001 01 1 10 100 1000 10000
medium boulder) 0 Particle Size (mm) [-#-Cumulative Percent # Percent ftem
large boulder 0
very large boulder 40% 0 Size percent less than (mm) Percent by substrate fype
bedrock] 0 D16 D35 D50 DB4 D85 Siﬂi'ﬂ sand ravel | cobble | boulder | bedrock
Total Partice Court:] 100 8000 | 1748 | 242 [ 121 | 180 | 0% | 3% | o4% | 3% | 2% | 0%
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255 -
253 =T
251 //
_ 249 :
=
= 247
£ 25 //
£ 243
w
241 .
230 L
0 ™ -
237 : 5 = 4
235
450 470 490 510 530 550 570 500 810 630 @50
Width from Rever Left to Right (ft)
Rebar Coordinates Hydraulics
ng (x) | 268187777 | 2681842.78 Characterization 0.050_[Mannings n"
Narthin: 275597.95 | 275612.34 1.86__|Drainage Area (mi’) 178 [Slope (%)
Elevation (z) 240.12 238.45 F4 Stream Type 44  |velocity (fisec)
Location DSL DSR Fair IBIF-’ Indicator Quality 185.1 |discharge rate, Q (cfs)
1.3 shear stress ((Ibs/ft sq)
Dimensions 0.8 shear velocity (ft'sec)
42.3 ¥-section area 1.2 d mean 6.0 |unit stream power (Ibs/ft'sec)
4.5 width 36.1 wet P 0.5 Froude number
1.6 d max 12 hyd radius 5.3 |friction factor uiu®
4.1 bank ht 28.2 wid ratio 121.0_|threshold grain size (mm)
37.8 W flood prone area 1.1 ent ratio

siclay

very fine sand

medium sand|
coarse sand|
very coarse sand

fine sand|

very

med
medi

coarse gravel
coarse gravel
Very coarse gravel
very coarse gravel

fine gravel
fine gravel
fine gravel
um gravel
um gravel

medi
la
very la

small cobblel

jum cobble
rge cobble
rge cobble

Smi
sm

medium boulder]
arge boulder
very large boulder

all boulder
all boulder

2048 40%

bedrock

Total Particle Count;

WSCR0B

100% UL L L LA L AL ® i LB AR
o0 I I L LSS (o R AT el Lnnm | I R
[ RN (I IR R i e T L e A e |- R

B0% I S L L LU B P T T 1 A BT} 1 L
R T T T T

c 10% ——--HH - ——--HH e —t—HH
2 I N AT JASARE R | |||||l_! (I I A I L
;5‘:’% L AL L AL AL AL L B ||||lrf| T T T T T T T
c O 1 T . e A A AR A
u_-'s‘a% R I A A AL I 1 Igf 1111 L I I B
ﬁdﬂ‘% I I B 1 1 A o A 1
e I 1L I 1 11L NIRRT LA TLLL I I VLN
&30% I B '} I I W L L LLLLLL IFllll|ll O T B I I o ST}
I R LI I A L | I A ‘.l I L LI 8 1 | R R

m  BELLERRLL LR RRLL LR LR I RRRLL LBLLLRLAL
- (I A {1 I | | | IIIIlll.’l (R R | A R B
10% [Nl I 1T LTI ’* | ®TTITT P‘I‘I!IT I gl TTII [
0% | |[|L|.|.L-!-—J-!+—‘|‘l1‘f‘ﬁ‘"’ ||]$|‘|.‘| | A (LA '%|5||||1I
001 01 1 10 100 1000 10000

Particle Size (mm) | —%-Cumulative Percent @ Percent tem
Size percent less than (mm) Percent by substrate type
T N 3 0 T e M T
7553 | 2449 531 153 242 1% 5% 49% 42% 4% 0%
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234
232
230 : ;
_ 8 / -
£
E 294 s e / T
é S5 \_ : / i -
ol EEE i 43
218 _'m\ 2 2 ;?
216 i - ; AN S
214
420 440 460 480 500 520 540 560 580 600 620
Width from River Left to Right (ft)
Rebar Coordinates ics
[ Easting (x) | 2581705.63 | 2651659.67] Characterization 0.053  [Manning's "n"
Northin 275030.56 | 275039.97 1.88  |Drainage Area !mi:[ 1.59 _ |Slope (%)
Elevation (2| 218.44 218.21 Bda _|Stream Type 4.0  |velocity (ftisec)
Location DSL DSR Good |BIF Indicator Quality 166.8 |discharge rate, Q (efs)
1.2 shear stress ((Ibs/ft sq)
Dimensions 0.8  |shear velocity (ft'sec)
41.3 X-section area 1.3 d mean 51 unit stream power (lbs/ft/sec)
327 width 334 wet P 04 Froude number
1.8 d max 1.2 hyd radius| 2.1 friction factor wu”
3.0 bank ht 25.9 wid ratio 108.2 [fhreshold grain size (mm)
50.1 W flood prone area 1.5 ent ratic

Material
silticlay WSCR10
vm::::: LA o 1 1 1 0 0 |.}.'—!:TWH’T“!1HH
medium sand W S P R B T { O I B | R AT O R 9 4 A A L I
codrza s R Fr|[|1||| T
verywmesand 0% | L o B { I R R | S RN o R E ] .."I L i e B [ B
s T e g i it
0% - ——-HHH — - I T S M T A
::::::: 5 T T O T T 11 O T 1 o 1] I I A
m”umﬂfa\'ﬂ EW"" T T TTTIT T T TTTTIm T T TTTTIT T T TTTTTg] T T TTTTIT T T T
meium gravel P O ) T ANV
coarse gravel - N L T A I
3 1 O 1 [T 171 N O AT I I W W A1
g T T O T T T T 1A A ] A R W W 1
v BN A ST T T S S 1 ST 1 S MWW AT
{1 et { O IO R O 8 1 Iﬁlllll I I Y R | ||1||||i
s T 1 T TT0IT T T T TITI0 T 1 T o | [ TT1T1 L LA RA T 1 T 11T
O T T | R AT I R AT
L R B I L R L
0% | N ni + H IIIélél :l:IIIIIII | I.iMIII £Ié|||||!
smal bouider| o 01 1 1 100 1000 10000
el bmsd Prticle Size (mm) [ -8 Cumulative Percent 4 Percent ltem
Size percent less than {mm) == Percent by substrate type
&_5%1.&“ govel | cobbe | boutr | o
Total Partce Count; 03 | o002 | 768 | teo [ 2are | 2% ] o% | % | son | &% | 0%
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158
450 470 490 510 530 550 570 500 610 630 650
Width from River Lefl to Right (1)
[ Rebar Coordinates | Hydraulics
["Easting (x) | 2661705.63 | 2661659.87 Characterization 0.052 |Mannings'n’
Nerthi 275030.56 | 275039.97 220 |Drainage Area (mi’) 296 |Slope (%)
Elevation (z) 166.89 170.21 B4 Stream Type 59 velocity (ft'sec)
Location DSL DSR Moderate |BIF Indicator Quality 210.9 |discharge rate, Q (cfs)
2.4 shear stress ((Ibs/ft sq)
Dimensions T.1__|shear velocity (fUsec)
35.9 ¥-section area 1.3 d mean 14.4  |unit stream power (Ibs/ft/sec)
27.0 ‘width 27.7 wet P 0.8 Froude b
2.4 d max 1.3 hyd radius| 5.3  [friction factor wu®
11:9 bank ht 203 wid ratio 397.4  |threshold grain size (mm)
42.0 W flood prone area 1.6 ent ratio

{Size Range (mm)

0 00652 [ WSCR12
veryfine sand| 0062 0.13 1 100% B RALLL N L B AL N RRLL) B L o R A AL
ed_""”a“" 013 03 2 PO 1 T Y 11 IR V1T ;m|||l| L L
Tl 52 R L I f||||||| NI
0 80% I B W AT [ AR [ I T [ Y B S AT} [ B EET (I R EET
11 I 7
9 [ I Y M W I I R | IH”“i | ||||||I;i (R IO O R
0 ETG% T T TTITIm T T TTIT0m T '|'|!'|'||=‘: T T T T 1T T T T TTTIm
L il
£ I 1 ™ T A O
: EW% NI RN | ||11||1] [ TR Y I N AT (AL
[~
-w% |- RN N l IIJIII]‘ l ||||f]|| L1 1o L L 1LIn
n— s R T T . R R
mr\seiam 34‘]% LU LR I | BLELERRL ] LR ) LR AL 1 LA RLL UL R RLL
vel lﬂ‘l | I I I I [ T O RN} | I_ (AT I 11 I N A
:::::::Vd o 30% [ I AR I T T | ||]J||il AL L[ 11 (O R
small cobblel 20% | N R Lo | II1|II1§ I I | BN U i I R E RN
medium cobbi T T I I = (T Jorom
Jarge cobbie 10% T T i e
verylarge cobbie " | 1|?ﬂ_!_I'*I_J-.$-U-1 |hély.‘r’lllllll | Iﬂylll |=||¢|||||
small boulder]
small boulder o 01 1 10 1000 10000
medium boulder] 512 Paricle Size (mm) |+Cumulal’wePercenl 3 Percentlteﬂ
|arge boulder )
very large boulder] 2043 Size percent less than (mm) Percent by substrate type
bedrock DI6_| 035 | D0 [ 084 | 085 | siticlay | sand [ gravel | cobble [ boulder | bedrock
Total Partice Count: 13265 ] 3860 [ 678 | 173 | 266 | 1% ] &% | 3% [ 4me | @ | 0%
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WSCR14
104
102 - \ : : - T T - T /
100 AN /
i EE=t ; . EEE=EES
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450 470 490 510 530 550 570 500 610 630 650
Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
[Easting (x) | 267536034 | 2678330.22 Characterization 0.050 |Mannings n"
Northing (y) | 271865.27 | 271866.55 239 |Drainage Area (mi’) 471 [Slope (%)
Elevation (z) 87.69 89.58 B4a  |Stream Type 8.0 velocity (fi/sec)
Location DSL DSR Moderate |B/F Indicator Quality 469.4 |discharge rate, Q (cfs)
4.0 shear stress ((lbs/ft sq)
Dimensions 1.4 shear velocity (ft/sec)
58.7 x-section area 1.4 d mean 331 ]_gnit stream power (Ibs/ft/sec)
4.7 width 42.8 wet P 1.4  |Froude number
22 d max 1.4 hyd radius 5.5 |friction factor ufu*
3.7 bank ht 29.7 wid ratio 1101.5 [threshold grain size (mm)
60.3 W flood prone area 1.4 ent ratio

0 WSCR14
0
0 100% T T 11T T T 11T INRRALL UL T_PTTTI T frm
T 3 0% T T T M AT
sharea e 0 [ D D Y D
6 80% L L L Ll
(1] c [ R I R I b B LI o B IO M LI S
0 E?ﬂ% T T TTII UL T T TTIT0 T T TTTI 1 T T IR
(1] L | A I I L (R LR [ W R
3 560% [N R R RTTT [T T T (I RERTI
medium gravel 4 -550% (R Py (AT (WPl L L
coarse gravel U - [ R R |1 Lin IR BRI [ R RN (RN
coarse gravel 9 840% LI LR T T TTTTT IREVARRRLL IREERLLL T T TTTI
very coarse gravel 12 330"'& L R AL (R AL LA L | L ELLEn
very coarse gravel ] o LI A R (AT L R y’IIIIIIi L U LI S L
small cobble 1 20% (I T L1 [ AT A L AR Lbrunn
medium cobble ] 11 LELn L LI I 1 LLL 11 LT ’I 1 L0 R R N
large cobble 12 10% T T R §l|1|.|h, F ISR T
very large cobble [ R | L LLULIpe *1 R [N
large cobbl 8 0% (T vt L]l ¢ sl LI
small boulder H T M M T
small boulder| (] 0.01 01 1 0o 100 1000 10000
mﬂ”mmﬁﬁ e : Particle Size (mm) | ~#-Cumulative Percent & Percent ltem
large boulder 4
very large boulder] 2048 1] Size percent less than (mm| Percent by substrate type
bedrock| [ D16 D35 D50 D&d D% | silticlay | sand | gravel | cobble | bouder | bedrock
Tetal Partile Count:] 100 16.0 20 537 1653 | 250 % 9% 44% 42% 5% 0%




Elevation (ft)

260

240

220

200

180

160

140

120

100

Kitchen's Lane

WSKL02
L G Avg. WSS Slope = 2.3%
WSKL04
WSKLO6
1000 2000 3000 4000 5000 6000 7000

Channel Distance (ft) | —=—bed

8000

w ater srf

X

low bk

bkf

ANV S, NIHOLIY :TT'V NOILDIS



WIS IO = 45 B TUEEUMO] = 75() - UDTIFS 53013 = §X

.um-
o .

R L

i,

MIIA LB 2HSUMO (] o T ; o | - aalA Weansdn

ST/ b0
AWAT 0 = €aky adeuleld

enjel|=pejiyd

Z0-THSM
TTREETS

SR AlE N 0 AHY D
Jua e dagy dayeps elydjapejingd
APIYG LIBBATS PAYSIFIEA UDHIIYESS| AN




WSKL02
244
242
240 - :
238 -
€ 21 S
2 234 - :
5 232 —
*am \‘_‘“ - :
228 \ e
226 =
224 4 : : f ; ; ; } ; ; ]
450 470 490 510 530 550 570 590 810 830 650
Width from River Left to Right (ft)
[Rebar Coordinates Hydraulics
Easting (x) 2681788.36 2681768.87 Characterization 0.049 |Manning's "n"
Northing (y) | 269892.20 269897.33 0.10 _|Drainage Area (mi’) 169 |[Slope (%)
Elevation (z) 227.19 227.03 F4 |§lream Type 1.9  [velocity (ft/sec)
Location DSL DSR Good  |B/F Indicator Quality 7.6 discharge rate, Q (cfs)
0.36  [shear stress ((lbs/ft sq)
Di 043 |shear velocity (ft/sec)
3.9 x-section area 04 d mean 0.73  |unit stream power (Ibs/ft/sec)
11.0 width 11.5 wet P 0.33  |Froude number
0.6 d max 0.3 hyd radius 4.5 friction factor u/u™
1.7 bank ht 30.9 wid ratio 21.5 |threshold grain size (mm)
12.3 W flood prone area 1.1 ent ratio
Material
siticlay ) WSKL02
very finesan L 11 0 N1 o A s 0 I A
fine sand 90% [ R [ i [ | \HH/\' [ T I O
(R (AR [ | \Hﬁ(\ [ [
Very coarse sand 80% R AR AL f \H/H AR R
ery fine grave g70% LI [ AR L L rrrd [ A [ A
fine grave £ [ THT bobe Rl [ | H’/HH bR R (R
fine gravel _ 60% T - -t - - -t
medium gravel E 509 [ (AR (A | \/HH [ ARl [
medum grave o I T T R R A I
°°a"599“'”e: T O AT [t T T
coarse grave 0
ey coarse grae] EBU% [ LTI [ LTI (R \AHH\ (R R
very coarse gravel (R (AR I HH\H./.,MHHH [ AT [
small cobbi 1 20% RN [T 1| L LIGET | | 4 [T [
medium cobblg 4 ) (R [T ATl [ I bHHA [ AR [
large cobbl 1 10% T T TTITT T VTITIE T T TTTT T TTTITT [T TTTI T TTTTI
very large cobble 0 0% [ IR TEEE LI 4 \ywowumw‘.\gewyme L LI
small boulder 0
small boulder ] 0.01 01 i 10 100 1000 10000
medium boulder g Particle Size (mm) ‘+Cumu\ative Percent # Percent ltem
large boulder 208 0
very large boulder|| 40% 0 Size percentless than (mm Percent by substrate type
bedroc] 0 D16 D35 | D0 | Ded | D95 | sitclay | sand | gravel | cobble | bouider | bedrock |
Total Particle Count: 0.707 21.25 36.8 64 90 1% 18% 65% 16% 0% 0%
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209 T
207
205 ey = // E
_ : : =
Eom : ',/
2 199 E==t : — e
E a1 ey~ ; j/
195 - """“'-—- - - ek
193 = —=
191 7""\("‘7
189 T
400 420 440 460 480 500 520 540 560 580 600
Width from River Left to Right (ft)
Rebar Coordinates Characterization Hydraulics
Easting (x) 2681139.87 2681125.51 0.22 |Drainage Area (mi‘) 0.049 [Manning's "n"
Northing (y) | 269051.24 269069.07 Cdb  |Stream Type 2.1 |Slope (%)
Elevation (z) 193.00 193.88 Poor  |B/F Indicator Quality 3.2 |velocity (ft/sec)
Location DSL DSR 21.0 |discharge rate, Q (cfs)
0.82  |shear stress ((Ibs/ft sq)
Dimensions 0.65  |shear velocity (ft/sec)
6.6 x-section area 0.6 d mean 2.85  |unit stream power (lbs/ft/sec)
10.6 width 1T wet P 0.49  |Froude number
1.8 d max 0.6 hyd radius 4.9  |friction factor u/u®
2.8 bank ht 16.9 wid ratio 52.8 |threshold grain size (mm)
26.1 W flood prone area 2.5 ent ratio
Material
siliclay WSKL04
very e sand 100% T T T T T TTTm T
fine sand [ [ L LI L L L L L LI
" 0%
Tech e RN AR R ey
coarss sand 0%
Vot coarse s BERRRRE IRRRILL RRRRLL EERRN IBRERLL R
Very fne gravel c 70% [ LTI [ RN (RN L LTl RNl LI
fine grave 2 (R [ [ LTI I HWH [ R

%ED% = -t = f H‘(HH - e
medium gravel £ i I LTI LTI AR R RN
medium gravel i 0%

p (R [ [ LTI H‘HHH [ (A
cearse grae) 6 40% - — A —
coarse grave 0 _/ﬂ/

Yery coarse grael E?.)ED% R [T \HHH. [RRRR [ EERRl L
ety ccarse gravel (R [T (N (A [ ERRR (RN
simall cabble 20% - } H!HH'/ b — R —H-HH -
mecium cobblel . [T EI I \HWAl [ LTI I ‘\Q\PH‘ (R LT
s
large cobble 0% 77 TTHTM § TITT T WU T TTTT | T T 11T
very large cobbie 0% L1 L1 g8 14010 Lalelt® 11100 Yelggiiy 4 140l
small bouldel M M M
small boulder 0.01 01 1 10 100 1000 10000
el bolice Particle Size (mm) ‘+Cumulaﬂve Percent # Percent ltem
[arge houlder
very large boulderﬂ 2048 40% Size percent less than (mm) Percant by substrate type
bedrock] D16 D35 D50 Dg4 D95 | siltclay | sand | cravel | cobble | boulder | bedrock
Total Parficie Count: 0.964 25 | 87 30 14 1% 20 | 0% | 2% 1% 0%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSKL-06

Philadelphia
Drainage Area = 0.28 mi ?
04/28/2005

Upstream View

XS =cross section/ DSL = Downstream Left/ DSR =Downstream Right
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430 450 470 490 510 530 550 570 590 610 630
Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easting (x) 2680965.017 2680973.34 Characterization 0.048 |Manning's "n"
Northing (y) 267100.35 267100.35 0.28 Drainage Area (miz) 2.760 |Slope (%)
Elevation (2) 116.99 117.67 Cdb Stream Type 46 velocity (ft/sec)
Location DSL DSR Moderate |B/F Indicator Quality 62.9 |discharge rate, Q (cfs)
1.5 shear stress ((Ibs/ft sq)
Dimensions 0.9  [shear velocity (ft/sec)
13.6 x-section area 0.9 d mean 7.086 |unit stream power (Ibs/ft/sec)
15.3 width 15.8 wet P 0.75  |Froude number
1.4 d max 0.9 hyd radius 53 friction factor uw/u*
1.6 bank ht 172, wid ratio 155.7 |threshold grain size (mm)
427 W flood prone area 2.8 ent ratio
Waterial Size Range (mm)
silt/clay 0 ) WSKL06
veryfinesand] 0062 100% L L LA L L L L ™ L L
fine sand [ AN L [ AN [ A L A
4 90%
med'“msang N 1 A A
e se 80%
very coarse sand 2
Very fine gravel 1 0% R [ [T [T R [T
fine gravel 2 g R [T [ | \HL\/M (R (R
fine gravel 5 F 60% - b b b b HHH b
mecium gravel 3 @ [T [ [N (A (Rl (R
medium gravel 3 i 0%
g [ [T T [T TII [T T LA I ITHN I LTI
CWSSQTEVG: i §40% I AN [ Ll | \HHH'/,AI LI L [ R
coarse gravel
§ 9 R [ I HHW [ R (R (A
very coarse gravel 5 0 309
very coarse gravel 1 i R R e I R AL I
small cobblg 20% A AR (A [ L [
medium cobble R I \HHH'/ [N (N e (AR
lerge cobble 10% - f HHM L BUEE A —+HH -
Very lage cobble O I S S S 1 RS P T e AT
srrall boulder| 0% . ——+ ale o b LY b
zfra”gw:gﬂ 0.1 01 1 10 100 1000 10000
medium boulder Patticle Si
article Size (mm i ;
P o (mm) | - Cumulatve Percent ¢ Percent Item
very large houlder 2048 409 Size percent less than (mm) Percent by substrate type
bedrock D16 D35 D50 D84 D95 | siticlay | sand | gravel | cobble | boulder | bedrock
Total Particle Count; 1122 890 46.5 115 180 1% 25% 34% 38% 2% 0%




SECTION A.12: MONOSHONE CREEK
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WSMOO2
177
175
173 ‘/
1 E
€ 60
-% 167 2=
& 165 L
163 S =
161 — - .r‘/‘
159 t#
157
A0 440 460 AB0 00 20 40 S60 580 600 620
Width from River Left to Right (ft)
Rebar Coordinates | raulics
Easting (x) | 2685403.85 | 2685396.14 Characterization 0.025 |Mannings 'n’
Nerthin 266267.92 | 266258.25 0.99 |Drainage Area (mi" 3.14__|Slope (%)
Elevation (z 160.08 159.93 BE _|Stream Type 8.1 |velocity (ft/sec)
Lacation DSL DSR Good _|BIF Indi Quality 50.7 |discharge rate, Q (cfs)
1.3 shear stress ((lbs/ft sq)
Dimensions 0.8 |shear velocity (ftisec)
6.2 ¥-section area 07 d mean 11.5  |unit stream power (lbs/ft/sec)
8.7 width a1 wet P 2.8 Froude number
1.0 d max 0.7 hyd radius 9.7 [friction factor wu®
1.8 bank ht 12.0 wid ratio 129.8_|threshold grain size (mm)
13.9 W fiood prone area 1.6 ent ratio
WSMO02
Material
silticlay 50 WSMOD2
very fine sand 5 100% 1 rrmr T AT A
fine sand| 5 90% R | ||n||,ull”/‘:. NI R (T YR M [ REN
medium sand $ " R |J/|,|‘ﬁ|| (T I I T T
coarse sand| 5 80% Lo | [MENET oL (SR HEIT) N EET] Lo
yery coarse sand) 5 | |||.|||/||||||| RN TT| AT '] COrem
very fine gravel 0 g 0% L T -t T T i
fine gravel L O O 1 O O Y O T 1 1 O R R
fine gravel 0 350% (T T B R R L D
de!”""D"W 0 c 50% W R I N Lol W 0oL Lol
medium grave 0 B cooceom| v coom] v o] e
S g N 5 40% T+ttt —t
coarse gravel 0 g T O O 1 | I T R T
ety coalné O SR T T AL L B LA AL
Very coarse gravel y 20% I T T A ) I O T O M I A1
small cobble] 0 |
3 T ¥ T 1)1 A O T O AW 11
vy : 10% e e e '|::::::' e
lage s : ool ittt + T O T O L N R
Very enge coubie 0 0% R e S S . e
small boulder 0
sl bouider] 0 001 01 1 10 100 1000 10000
medium boulder] 0 Particle Size (mm) !+Dumuiative Percent ¢ Percent Itern]
large boulder] 0
very large boulder] 2048 056 0 Sizz percent Jess than (mm) Percent by substrate
bedrock 0 D6 | 035 | 050 | D84 | D85 | siticay | sand | ravel | cobble | boulder | bedrock
Total Particle Count| 75 #NA ENIA ENA 0 1 67% 33% 0% 0% 0% 0%







WSMO04
126
124 P4
122 2
_ 120 P ;
Z s - — Ry
2 118 T /
o 114 Vi
IRTPS ‘\ —t
— 7
110 "
16 S L]
106
420 440 460 480 500 520 540 560 580 G600 620
Width from River Left to Right (ft)
Rebar Coordinates | Hydraulics
Easting (x) | 2685760.73 | 268569579 Characterization 0.0589 [Manning's "n”
Northi 264402.98 | 264405.72 1.23 |Drainage Area [@fL 2.48 _ [Slope (%)
Elevation 113.89 112.02 B3 [Stream Type 56 |velocity (fUsec)
Location DSL DSR Good |B/F Indicator Quality 305.2 |discharge rate, Q (cfs)
2.6 shear stress ((Ibs/ft 5q)
Dimensions 1.2 |shear velocity (ft'sec)
70.9 x-section area 1.7 d mean 14.9  |unit stream power (Ibs/ft/sec)
40.8 width 423 wet P 0.6 Froude number
2.6 d max 1.7 hyd radius 4.8 friction factor wu®
3.9 bank ht 23.5 wid ratio 457.7  [threshold grain size (mm)
68.3 W flood prone area 1.7 ent ratio
silt/clay WSMO04
very fine sand| LLCE 11 1) ) B N1 e B AL
fine sand o L ) 1A A AT .:_|_|_J,J.r‘|1r R
medium sand| ' [T T T T Y I I
coarse sand| . 3 M I T T A AT
VEry coarse sand| L0 ) ot 1t 1| A (O T Rt
very fine gravel 70% —-HHH e o - bbb
fine gravel E (R (AR (I R | (R AR (RN
fine gravel = 6% LI 1 10 (I R R
medium gravel E ) (RN i I 1L 11 | (R (RN
medium gravel % IR L ELEEN | R o EEE (I R (R RN
coarse gravel E a0 T T 0 T N O N0 O Y A YA,
coarse gravel H (BRI (AT (I RN [ (I R (R
very coarse gravel o 0% [ AT AT T A 1 I W W R
\‘Ef)‘mfs]legfxﬂ T ) T A A A AT (RN R
small codore 20% L RLELAALL it - T - AL
medium cobble Freel e A1 r||||||HJ|r|||uz| O IR AL
:Wwﬂmf W% —TTT—T |‘|r$u; ¥ Tt -'dIIIII’ |?|||||||
very large cobblel b |
St bl 0% |:A IIJ'_III =_I_.J-- 1L A [yyg QI. eIl | ¥l IJ'_IIII IJ'_IIIII‘
small boulder] 0.01 01 1 10 100 1000 10000
mef;:::s:ir e Particle Size (mm) |+Cumulauwe Percent # Percent I1err-|
very large boulder] 2048 409 Size percent less than (mm) Percent by substrate type
b D16 T 0% T 060 T 0ot | oo | sivomy [ | gavel T conle | o | et
Total Particle Count: 4743 | 2140 | 413 135 3 0% 17% 20% 4% 17% 0%
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WSMO0G
a7
95 :
93 : ]
——
91 - ]
€4 S : i e =
£y e RE EE eI
E g i '_""-G-.\ f..'
" & = - —
81 Bl N /1_’
79 ; i +
77
450 470 420 510 530 550 570 580 10 630 650
Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
[ Easting () | 2685086.50 | 266504473 Characterization 0.045 [Mannings 'n"
Northi 263797.82 | 263813.01 1.61 _ |Drainage Area ]miﬁ 1.81 Slope (%)
Elevation (2, 82.78 83.74 B3c  |Stream Type 6.7 locity (ft/sec)
Location DSL DSR Good  |B/F Indicator Quality 454.4 |discharge rate, Q (cfs)
21 shear stress ((Ibs/ft sq)
Dimensions 1.0 |shear velocity (ft/sec)
68.0 x-section area 1.9 d mean 14.6  |unit stream power (Ibs/ft/sec)
35.3 width 36.6 wet P 0.7 Froude number
2.7 d max 1.9 hyd radius| 6.4 friction factor w/u®
5.2 bank ht 18.3 wid ratio 309.2 [fhreshold grain size (mm)
49.1 W flood prone area 1.4 ent ratio

Sty )
very fine sand| 100% T T TTTT T T TTTI T T 11T T T TTTTm ATt
fine sand| o) B e o T R A1 _V'Jrunn Ll
medium sand| : R L R ] J,."I (R
a0 O O ) Y O BT
T T R O P A
| W R | | LLLLLLL [NERNTIN Ll [ SR
E?G% 1 Ll 1 1 1 .l,- l
g [ R ST EERLLT 1 OO I | I A I RN A IS W T
- 60% T ..
medium gravel 5 O O e 1 A A A 1| I S A
medium gravel 550% | TR T T T T1100 EELEERLL T T TTT0 R AL T T TTIT|
coarse gravel Eg% I A o o A AL (R R I (AL
cmmgm‘j §4 [ LI AT | I Lwn SIS LA LT
Very coarse grav @ N T T T A O ) A A AT
very coarse gravel 0.30% R T Ry
small cobblej 20% Lo AT RN LM R
medium cobble : Corrrnnl v AT e e 0| 1
farge cobble 10% b bbb t!IH!! -
very large cobble ™ 1 S 1 N NP T T | R AT
small boulder] 0% * =_*J,¢—r h YOS | o + ——
m;‘:;:'m'i 001 01 1 10 100 1000
large boulder Particle Size (mm) |-=-Cumulative Percent ¢ Percent Item|
very large boulder Size percent less than (mm) Percent by substrale type
bedrock! D16 D35 D50 D34 D95 Sill"dar sand il‘a\fd cobble | boulder | bedrock
Total Particle Count: 4,743 2140 413 135 3_?.4 0% 17% 2_0% 58% 5% 0%
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Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-102

Philadelphia
Drainage Area = 16.07 mi 2
04/19/2005

XS - DSL to DSR

Downstream View
i

Ry

XS = cross section / DSL = Downstream Left / DSR = Downstream Right



WSMS102

135
130
§125
[
£ 120 S
&
ER L s i
110 ‘-..-.‘-'-w— / T
105
440 490 540 580 640 690 740
Wiclth from River Left to Right (ft)
Rebar Coordinates | Hydraulics
["Easting (x) | 2573460.42] 2673412.16 Characterization 0.0358[Manning's n°
Northin 28335518 | 283451.99 52.45 |Drainage Area (mi‘) 0.2484|Slope (%)
Elevation (z)]  114.04 114.82 Bdc__|Stream Type 34 |velocity (ft/sec)
Location DSL DSR Moderate [B/F Indicator Quality. 1533.70 |discharge rate, Q (cfs)
0.33  |shear stress (Ibs/ft sq)
Dimensions 0.41 _[shear velocity (ft/sec)
447.9 ¥-section area 2.2 d mean 1.16 _ |unit stream power (Ibs/ft/sec)
206.1 width 210.8 wet P 0.17__ |Froude number
5.0 d max 2.1 hyd radius 8.30 friction factor u/u*
58 bank ht G648 | wid ratio 19.37 [threshold grain size (mm)
358.0 W fleod prone area 1.7 ent ratio
sifticlay 9 WSMS102
w.qrﬁnesand 0 100% UL LA T T TTI | LR BLALALLS T TTTTI [ 22 = o) 'FP“"_?TFHT
i . S O O O T A T IO
ety s 1 S T R R L A T
coarse sand 2 a0 TR R A L TN L L LTl [ AT I
yery caarse sand 5 : R R R T T
very fine gravel 3 0% W oLl Lol NI, LobLr L1l
fine gravel 2 ] R (AT [ RN i A T S T e e A NI
ﬁnegmva 3 PEGUI\? } Ll 1 II!!III 1 \J!JIII | I{n‘l!lll | lII!lII I Ll
medium gravel L E O 1 T T A O | W M 1 A I A
medium gravel @ £ oy ==ttt 1ttt =ttt -t =Tttt 1ttt
coarse gravel 2 § R (AT 1olrin |{;’||1|||| T T A B T
coarse gravel L 5 T T TTTT T T TTTIm T T TTTTI T TTIT T T TTTT T T TTTT
very coarse gravel 5 RN (IR IT (I B R AT ;’||1|||| T TR T I A
very coarse gravel 2 % T T TTTm T T TTTI T TTTT T T T T U T T ThImn
small cobble 13 % [N [ AT [T e T [ AN [T
medium cobblel 13 e T [T (R I T
large cobble 1 1% S ) S A ™, P . 1 S | Y T 1
very large cobble 6 R 1 P Py i — AR RN e T R T T (R
small boulder 0 08 T R ) P P I AT LA AP 3 I T ’I .l=|av.|||| [ 31 L
stpall boulder] 0 0.01 01 1 10 100 1000 10000
medium boulder 0 Patic S5 () | -#-Cumulative Percent ¢ Percent ltem
large boulder] 3
very large boulder 0 Size | less than (mm! _ Percent by substrate
bedrock| 0 Di6 | 035 | D050 | D83 | D95 | sioay | sand | gravel | cobble | bouder | beorock
Total Particle Count] 200 100 | 2131 | 316 | 8 [ M 5% % T | 2% | 2% 0%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-104

Philadelphia
Drainage Area = 16.96 mi 2
04/19/2005

Upstream View

XS = cross section / DSL = Downstream Left / DSR = Downstream Right



WSMS104

130
125
= 120 \
§ 15 \
8 =
@910 hoe o
. A
105 \ P
L_—‘-— = ~— 4—‘-.-(
100
440 450 540 550 840 620 740
‘Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easting (x) | 2675049.07 | 2673412.164] Characterization [ 0.037302]Manning's 'n*
Northing (y) | 281627.19 | 283451.99 53.84 |Drainage Area (mi) 0.248099|Slope (%)
Elevation (2) 108.20 24254 Bdc__|Stream Type 49 |velocity (ftisec)
Location DSL DSR Moderate [B/F Indicator Quality 3093.7 |discharge rate, Q (cfs)
— 061 |shear stress (Ibsift 5q)
Dimensions 0.56 |shear velocity (ftisec)
625.6 ¥-section area 4.0 d mean 3.10 _ |unit stream power (lbs/ftisec)
1545 width 158.9 wet P 0.19 |Froude number
5.1 d max 39 hyd radius 8.82 |friction factor uiu®
a2 bank ht 381 wid ratio 38.22 |threshold grain size (mm)
276.9 W flood prone area 1.8 ent ratio

Material

sitticlay

very fine sand
fine sand|
medium sand
coarse sand|
very coarse sand

vary fine gravel
fine gravel

fine gravel
medium gravel
medium gravel
coarse gravel
coarse gravel
very coarse gravel
Very coarse gravel

O O L L B L3 N R B R

Percent Finer Than

small cobble
medium cobblef
[arge cobble]
very large cobble

S

e -~

small boulder]
small boulder]
medium boulder
large boulder]

512 1024

1024 2048

WEMS104
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L ¢

01 1

Particle Size (mm)

10 100 1000

10000

\+Cumulative Percent ¢ Percent Item\

2048 4096

very large boulder|

bedrock]

Total Particle Count:

Size percent less than (mm)

Percent by substrate type

D16 D35 D50 D84 D5

silticlay gravel | cobble | boulder

bedrock

9381 | 3200 | 510 124 222

0% 54% 36% 3%

0%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-106

Philadelphia
Drainage Area = 17.06 mi 2
04/19/2005

XS — DSR to DSL XS — DSL to DSR

Upstream View

L e
i

XS = cross section / DSL = Downstream Left / DSR = Downstream Right



WSMS

106

125 /
120 *“_/
7
= 115
&=
g o
2 110 /f
>
@
105 — ,-/
100 e, — P Tbl-_
95
440 430 540 590 540 690 740
Width from River Left to Right (ft)
Rebar Coordinat Hydraulics
Easting (x) | 2675535.05 | 2675411.93 Characterization 0.0373 [Manning's "n"
Northing (y) | 280385.86 | 280334.20 53.05 |Drainage Area (mi‘) 0.2481 |Slope (%)
Elevation (z) 105.80 116.13 B3c  |Stream Type 5.5 velocity (fi/sec)
Location DSL DSR Moderate [BIF Indicator Quality 2967 4 |discharge rate, Q (cfs)
0.8 shear stress (lbs/ft sq)
Dimensions 06 shear velocity (ft/sec)
5.5 x-section area 4.9 d mean 4.8 unit stream power (lbs/ft/sec)
2067 4 width 114.1 wet P 0.2 |Froude number
0.8 d max 4.7 hyd radius 86 friction factor wu*
06 bank ht 226 wid ratio 522 [threshold grain size (mm)
4.6 W flood prone area 20 ent ratio
Material Size Range (mm)
siticlay 0 WSMS106
very fine sand 0 s
fine sandl 0 [T TTTTI [T TTTTm T T T T [T TTTTT T T T T
medium sand 1 R | R | L [ |
coarse sand 2 (R (Rl (A [P EEH /'\ [ 1 [
| 9 [T i I S L S Y [
véryﬂnegravel 2 (R (R (R RN B [
fine gravel 5 NEREERL (R IR BEREERL (R IR
fine gravel 3 R R [RERN | HHH# I R
medium gravell 6 (R (R [RER | \HH/\ (] [l
medium gravel 6 (NI T [T [ R T [ i
coarse gravel 4 (R (R [ EIH | H\/\H (I [
coarse gravel 13 = - - Tt ——t—tttt -
very coarse gravel 16 (R (R (R | \MHH (] [
very coarse gravel 26 R [ [ \/HHH [ [
small cobblz ki LT [ LI [ i [ L LI
medium cobble pil (R (R \HHH./'/\.\HU\O .\ [ (R
large cobble| 26 f - b } 1‘1.11111‘ g t——FH f
very large cobble] 17 | \H_\H_ \_\ [ LI \L\‘\U‘ Q\‘\ (Rt | \‘\AHH 3 HA\HH
small boulder 3 b M M
small boulder| 0 0.1 10 100 1000 10000
e, Souter : Particle Size (mm) | = Cumuaive Percent ¢ Percent fem |
large boulder| 1024 2048 &)
very large boulder| 2048 4096 0 Size percent less than (mm) Percent by substrate type
hedrock 5 D16 D35 D50 D84 D95 | sitlclay | sand gravel | cobble | boulder | bedrock
Total Particle Court: 1343 | 4577 67.2 164 242 0% 6% 41% 48% 4% 3%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-108

Philadelphia
Drainage Area = 17.30 mi 2
04/19/2005

pstream View

XS = cross section / DSL = Downstream Left / DSR = Downstream Right



WSMS108
120 T T T T T : /
wESEESES — : -:”/
g 10 — e —
= 105
8 ——— z - =
2 o0 NG . . /
! T : ! i
n n e~ n n - g
® : _ e "
- T —— et
470 520 570 620 670 720 770
'Width from River Left to Right ft)
Rebar Coordinaies Hydraulics
Easﬂng (%) | 2675118.55] 2675026.63 Characterization 0.042 |Manning's "n”
Morthing (y) | 278938.87 | 278838 6882 54.26 |Drainage Area !mi’) 0.35 |Slope (%)
Elevation 103.13 109.03 F3  |[Stream Type 5.4 velocity (fi/sec)
Location DSL DSR Good _|BIF Indicator Quality 2302.0 |discharge rate, Q (cfs)
0.88 |shear stress (lbs/ft 5q)
Dimensions 0.68  |shear velocity (ft/sec)
430.0 x-section area 4.1 d mean 4.82  |unit stream power (lbs/ft/sec)
103.9 width 106.0 wet P 0.22  |Froude number
6.1 d max 4.1 hyd radius 7.93  |friction factor w/u®
5.7 bank ht 25.1 wid ratio 57.00 [threshold grain size (mm)
137.6 W flood prone area 1.3 ent ratio

siliclay WSMS108
m::z:x 100% T——T T T T T T T T T
1 T T T WY A W1
medm 500 R B Y Y TTY B I ] B R MY TTI B R R YYTT! B SR TTTI B RRTTIT
. ) B | S 8 1 S S A 41, B M | S R A
c O O B A VT O A1
LT 11 11 1 4 1 A MR
" 0% L 0 B e e I o O
: e B T L L
1 !ESD% | LU | Ll | Ll | ||||'|I | IR L L LI
1 B 1 T A {1 T T T I A AN
Doalsegﬂvt'l ‘ 840""‘]“ 1 LBLLRLRLLL ] T ITII00 T T 1 | T ILEERAL T T
coarse gravel 1 R 1 1 . ) 1
::gmseﬁm 9 3% = o ||{lr D T
smallwbble g 20% 1 il 1 LLiiill 1 L Ll 1 1 ||f|¢ ;l L Lill L L Ll
medium cobble g T T I A1 2 o A1 A PR A1 I AT
|ﬂf‘QEGOhh|e 10“““ T T T | L L L AL YT | ol T II‘JNHI' LA AT EEETR
very large cobile POV I 1 PR PRI By A P Y ) S AL
small boulder ) c - s
small boulder om 0.1 1 10 100 1000 10000
. " 1
me;:[u;x:g Partcle Size (mm) —#-Cumulative Percent # Percent ltem |
very large boulder| 2048 Size pﬁﬂ_ Percant by substrate type
bedrock] | D16 J D35 | D% 1 D84 | 095 |sitclay ] sand | gravel ] cobble | boulder | bedrock
Total Particle Count: 2068 | 6545 345 184 250 0% 5% Pk 5%% 4% 5%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-110

Philadelphia
Drainage Area = 17.50 mi 2
04/20/2005

XS — DSL to DSR

‘Downstream View

XS = cross section / DSL = Downstream Left / DSR = Downstream Right



WSMS110

18 j(t
M3 \ /
5 108
B \ /
g ~ %
o gy . ..H"F_-M
‘1 _
a3 k4 ks
88 y‘ 5" J
340 380 440 480 540 580 640 680 740 780
Widih from River Lafl 1o Right (it)
Rebar Coordinates Hydraulics
Easting (x) |2676468.95] 2676352.08 Characterization 0.0407 |Manning's "n"
Northing (y) | 27727240 | 277251.03 54.62 |Drainage Area (i) 0.1752 |Slope (%)
levation (z) a7.53 93.84 B3c  |Stream Type 4.1 velocity (ft'sec)
Location DSL DSR Fair  |B/F Indicator Quality 2199.6 |discharge rate, Q (cfs)
048 |[shear stress (lbs/ft sq)
Din_'_b.r 0.50 |shear velocity (ft/sec)
5324 x-section area 4.8 d mean 2.08  |unit stream power (lbs/f/sec)
115.6 width 1194 wet P 0.12  |Froude number
6.1 d max 4.5 hyd radius 8.24  |friction factor wu®
4.2 bank ht 251 wid ratio 29.80 |threshold grain size (mm)
215.3 W flood prone area 1.9 ent ratio
Material
siticlay WSMS110
very fine sand 100% O 1 L O I A
frRs " B ) | o A
WA i 90° N N S R
ety 80% B A S ST I 1 S S
VelyCoarse sand R R TR R
very fne grave] /
ryﬁnegmve‘ § 0% AT A1 R R B [ A \i\ R T I R
fne grael F g0t I ) Y O
I i g T T T I (RO
medum gravel £ 50% ottt
coarse gravel IS ’ [N (R (I8 i | \HJ\ i [
coarse gravel @40/‘7 COIrm o T o 1 \V\ O 0
very coarse gravel 8 30 1 . J O ) Y I A
Very coarse gravel R (R (I \./H | [ i ] (I O |
small cobble 20% mERE RN R P R R
medium cobble - R A i\/,/'/\r\u il I R 0
large cobble 0 LR TR M R
very large cobble 0% L lgllilg Lglig . T3P VE 30 A0 ) Y I T SO 0 W
small boulder
small boulder] 0.01 0.1 1 10 100 1000 10000
medum boulder Particle Size (mm) - i .
e boukerlTC20 W8 (mm) ‘ Cumulative Percent ¢ Percent ltem
very large boulder] 2048 4096 Size percent less than (mm) Percent by substrate type
bedrock] D16 D35 D50 D84 D95 | siticlay | sand | gravel | cobble ] boulder | bedrock
Total Particle Count; 2.149 15.90 32.6 133 307 % 5% 34% 55% 5% 3%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-112

Philadelphia
Drainage Area = 17.62 mi 2
04/21/2005

XS - DSL to DSR

m View Downstream View

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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440 490 540 590 840 690 740
Width from River Left to Right (ft)
Rebar Coordinates I-ﬁraulics
ng () | 2675926.05] 2675852 .90 Characterization 0.0400 [Manning's "n"
Northi 276605.83 | 276692.01 5400 | ge Area (mi°) 0.3132 [Slope (%)
Elevation (z 97.59 92,94 B3c  |Stream Type 59 |velocity (ftisec)
Location DSL DSR Good |B/F Indicator Quality 2998.2 |discharge rate, Q (cfs)
0.94  [shear stress (Ibs/ft sq)
Di 0.70 [shear velocity (ft/sec)
906.2 ¥-section area 2.0 d mean 5.82  |unit stream power (lbs/ft/sec)
100.7 width 105.0 wet P 0.22  [Froude number
6.3 d max 4.8 hyd radius 8.50 |friction factor u/u®
6.7 bank ht 20.0 wid ratio 64.58 |threshold grain size (mm)
221.4 W flood prone area i ent ratio
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very fine gravel 2 4 5 gTU% t=iekiti I i A T Tt == T
finegravel] 4 8 1 o L | (L |-l||||/l 1 B AR
fregrave] € 8 1 560% T 1 N . I
medium gravell 8 1l 2 3 T S 1 S 1T 1. S A1 G WY
me‘imﬂﬁz 1; ; ; s O T T 11 I:rl'w (TR T O AT
coarse gra Ay o L SO i G ) I Y e AT
G0 e A
coarsegravel| 20 2 8 5 (O T T R O A |f||||| AT R AN
very coarse gravel] 32 4 (O O 0% —— T T T | L R
“"WWTW"‘&' g z 1"; Do I 1 ' A O 1) S W W
stal cobbie 2 R 1||-||./'| ceetag o) e
medium cobble @ 128 4 10[% | IR - N | jlw I‘I-‘IIII * I‘IIIZIII | RN
M:xm :;g ;gg 1: R R s LA 4 r.‘él‘lll U
cobble 0% ———+ +—+
small boulder] 256 362 5
small boulder] 362 512 1 0.01 01 1 10 100 10000
meld'sum :u:g 15‘;; ;ﬁ E Particle Size (mm) & Cumulative Percent ¢ Percent ltem |
arge bou
very large boulder] 2048 4098 0 Size pucellltzs than (mm) I Percent by substrate type
bedrock] 1 D6 | D35 | 050 | D8t | D0 | sitiday | sand | gravel | cobble bedrock
Total Particle Count:| 100 129 | 2914 741 174 274 0% 4% 40% 50% 0%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-114

Philadelphia
Drainage Area = 18./01 mi ?
10/04/2005

Upstream View

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easting (x) | 2676911.64 | 2676823.35 Characterization 0.0386 |Manning's "n"
Northing (y) | 274016.17 273828.09 55.84 |Drain§ge Area jmizl 0.3712 |Slope (%)
Elevation (z) 82.05 82.36 B3c  [Stream Type 5.64  |velocity (ft/sec)
Location DSL DSR Geod  |BIF Indicater Quality 2150.7 |discharge rate, Q (cfs)
0.90 |shear stress (lbs/ft sq)
Dimensions 0.68 |shear velocity (ft/'sec)
381.2 x-section area 3.9 d mean 5.16 _ |unit stream power (lbs/ft/sec)
96.8 width 98.4 wat P 0.25  |Froude number
6.0 d max 39 hyd radius| £.29 |friction factor u/u®
6.0 bank ht 24.5 wid ratio 58.73 |threshold grain size (mm)
167.5 W flood prone area 1.7 ent ratio

Material
siticlay WSMS114 s .
very fine sand T T TTTI T T TTT T T T T T I T T
fine sand [ | [ R I [
: 90%
eciur sand : R A
coarse sand 80% T S RN T I T AN T Y TE N S
Ve:if";':ze::; T A Y \HHH/‘ RN AR
yﬂnegravel 570% 1 A o O M 11 A R A MR AR
fine gravel '550“/0 [ [ | L | | LTI [
W i 5 I Y L T
medim gravel £ 5% O O O I 1 I IO A
coarse gravel E (R (R (R [l gl [ EH (R
coarse gravel 8 40% o s s s o e M 1 O e
very coarse gravel &30"/ I LT [ A I L I AT (R I LT
0
very coarse gravel [ 1 DL (N | (RN (R [
smal cobble 20% O ™ T O A BT
meld'“m“‘;';:e Cor] ol ] e o)
veryl::i:i:bbl: 10% T TTTTTT T TTTTTT T I \. o @I T TTTTIT T TTTTTT
¢
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small boulder 0.01 01 1 10 100 1000 10000
megfg“;zz::gz T 0 Particle Size (mm) ‘+Cumu|aﬁvePercent ¢ Percent em
very large boulder| 2048 409 Size percent less than (mm) Percent by substrate type
bedrock D18 D35 D50 D84 D95 | silticlay | sand | gravel ]| cobble | boulder | bedrock
Total Particle Count: 17524 | 4017 | 721 ] s | 239 0% 4% | 4% | s | 4% 0%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-116

Philadelphia
Drainage Area = 18.07 mi 2
04/21/2005

pstream View

XS - DSR to DSL

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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440 480 540 590 640 G20 740
Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
_asli'lg (x) | 2677386.33 | 267725845 Ch 1 'gﬁon 0.0363 |Manning's 'n”
Morthing (y) | 27271846 | 272687.83 56.31 IDra'nggeA{ea ;mi:} 0.1525 |Slope (%)
Elevation (z 80.14 79.20 Bic |§|n=_am Type 463 |velocity (f/sec)
Location DSL DSR Poor  |B/F Indicator Quality 2823.0 |discharge rate, Q (cfs)
047  |shear stress (Ibs/ft sq)
Dimensions 049  |shear velocity (ft/sec)
609.4 x-section area 5.0 d mean 2.23  |unit stream power (lbs/fi/sec)
120.7 width 123.6 wet P 0.13 _ |Froude number
6.8 d max 4.9 hyd radius 9.42 |friction factor u/u®
10.3 bank ht 23.9 wid ratio 28.57 _|threshold grain size (mm)
200.0 W flood prone area i ent ratio
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Very lrge I 111 I I || gl it [ R | 1
. L R R e e A IR
smal boukder 1 001 o1 1 10 100 1000 10000
e bovide { Parficie Size (mm) [ - Cumulative Percent @ Pescent liem [
large boulder ] . .
very large boulder ] Size percent less than (mm) Percent by substrate hype
bedrock 0 D6 | 035 | 050 | D84 | D85 | sitclay | sand | gravel | cobbe | boukler | bedrock
100 25.3_2 46.80 710 122 173 (% 3% 4% 5_5% 2% 0%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-120

Philadelphia
Drainage Area = 18.24 mi 2
04/26/2005

Upstream View

XS —DSR to DSL XS - DSL to DSR

Downstream View
Y g

s

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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390 440 490 540 590 840 600
Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easting (x) | 2678421.93 | 2678267.15 Characterization 0.03648 |Manning’s "n”
Northi 27121261 | 271142.00 58.87 |Drainage Area (mi) 0.2525 |Slope (%)
Elevation ( 76.08 75.33 F3__ |Stream Type 557 |velocity (ftisec)
cation DSL DSR Poor  |BIF Indi Quality 2792.0 |discharge rate, Q (cfs)
0.71 |shear stress (lbs/ft 5q)
Dimensions 060 |[shear velocity (ft/sec)
501.3 x-section area 48 d mean 4.03  |unit stream power (Ibs/ft/sec)
108.2 width 1116 wet P 021 |Froude number
6.1 d max 45 hyd radius 922 |friction factor uiu®
5.5 bank ht 23.8 wid ratio 45.13  |threshold grain size (mm)
126.4 W flood prone area 1.2 ent ratio

- WSMS120
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small boulder : i . M
small boulder 0.01 0.1 1 10 100 1000 10000
medum bouide Particle Size (mm) |-#-Cumulative Percent ¢ Percent tem|
large boulder .
very large boulder] 2048 4098 Size percent less than (mm) Percent by substrate type
bedrock DI6 | D35 | D050 | D4 | Des | sweay | sand 1 | cobibe | bouder | bedrock
Total Particle Count: 2200 4567 67.8 121 173 0% 4% 43% 52% 2% 0%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-122

Philadelphia
Drainage Area = 18.59 mi 2
04/26/2005

R~

XS — DSR to DSL XS — DSL to DSR

Upstream View

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easting (x) | 2679199.07 | 2679113.56 Characterization 0.0378 [Manning's 'n"
Northing (y) | 26874256 | 268855.35 50.83 |Drainage Area (mi'} 0.336 [Slope (%)
Elevation (z) 64.37 65.21 F3 Stream Type 5.04  |velocity (ftisec)
Location DSL DSR Moderate [B/F Indicator Quality 1997 9 |discharge rate, Q (cfs)
069 |shear stress (Ibs/ft sq)
Dimensions 0680 |shear velocity (ft/sec)
396.8 ¥-section area 3.4 d mean 3.54  |unit stream power (Ibs/ft/sec)
118.1 width 120.8 wet P 0.23 _|Froude number
4.7 d max 3.3 hyd radius 8.45 |friction factor wu*
78 bank ht 352 wid ratio 43.72  |threshold grain size (mm)
143.2 W fiood prone area 1.2 ent ratio

Material
sili/clay
“e"’?””ang 100% 17777 T T T T T T TTT T
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smal bouder 0% L igliily r MEY X P L) Lo X Y SR Ll
smal boulder 0.01 0.1 1 10 100 1000 10000
megﬁg”;ggj:gz; T Particle Size (mm) \+CumulativePercent + Percent ltem
very large boulder| 2048 4096 Size percent less than (mm) Percent by substrats type
bedrock D16 D35 D50 D84 D95 | silticlay | sand | gravel | cobble | boulder | bedrock
Total Partcle Count 200 | 4567 | 678 | 21 | 73 | 0% | 4% | 43% | 52% | 2% | O%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-124

Philadelphia
Drainage Area = 18.71 mi 2
04/26/2005

Upstream View

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easting (x) | 2679628.34 | 2679511.55 CI_'Igral:leriution 0.0360 [Manning's "n”
| Northing (y) | 267708.57 | 267637.84 5083 |Drainage Area (mi‘) 0.1048 _|Slope (%)
Elevation (z) 68.20 69.81 F4__ [Stream Type 39 |velocity (fisec)
Location DSL DSR Peor |B/F Indicator Quality 21156 |discharge rate, Q (cfs)
0.33  |shear stress (Ibs/ft sq)
Dimensions 0.41 shear velocity (ft/sec)
541.1 x-section area 5.2 d mean 1.32  |unit stream power (lbs/ft'sec)
1047 width 107.8 wetP 0.08 _ |Froude number
6.6 d max 5.0 hyd radius 9.51  |friction factor u/u®
13.2 bank ht 20.3 wid ratio 19.18 _|threshold grain size (mm)
136.4 W flood prone area 1.3 ent ratio

Material Size Range (mm)
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medium boulder Paricle Size (mm) ‘+Cumulative Percent ¢ Percent ltem
large boulder| 1024 2048
very large boulder| 2048 4096 Size percent less than (mm) Percent by substrate type
bedrock] D16 D35 D50 D84 D95 | sitlclay | sand gravel | cobbie | boulder | bedrock
Total Particle Count: 1733 | 4500 64.0 119 172 0% 5% 45% 49% 1% 0%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-126

Philadelphia
Drainage Area = 18.99 mi 2
05/16/2005

Upstream View
. LA

-

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
E (x) | 2880789.48 | 2680865.11 Characterization 0.03%4 [Manning's "n"
Northing (y) | 266116.39 266075.05 60.24 |Drainage Area {m'rz} 0.2045 |Slope (%)
Elevation (z) 61.54 60.48 B3c  |Stream Type 54 velocity (ft'sec)
Location DSL DSR Good  |BIF Indicator Quality 3577.7 |discharge rate, Q (cfs)
072 |shear stress (lbs/ft sq)
[1] 061 [shear velocity (ftisec)
660.3 x-section area 59 d mean 4.10__ |unit stream power (lbs/ftisec)
1113 width 116.6 wet P 0.15  |Froude number
8.6 d max 5.7 hyd radius 8.88 |friction factor uiu®
41 bank ht 18.8 wid ratio 46.18  |threshold grain size (mm)
162.3 W flood prone area 1.5 ent ratio

Material
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large cobble b CIIr o 70 mm’/g—rhf' T, WA Fo T AL
very large cobble 0% NPT PP T SO 20 Y S N 1
small boulder
il Belden 001 0.1 1 10 100 1000 10000
me‘d\umiou::er e <5 Particle Size (mm) ‘+Cumu\ative Percent ¢ Percent ltem
arge ouldery
very large boulder| 2048 4096 Size percent less than (mm) Percent by substrate type
bedrock D16 D35 D50 D84 D95 | siticlay | sand gravel | cobble | boulder | hedrock
Total Particle Count: 2060 | 5550 | 829 175 299 0% 8% 3% | 54% % 0%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-128

Philadelphia
Drainage Area = 19.05 mi 2
05/04/2005

eam View

Upstream View Downstr

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
Easting (x) | 2651685.76]2681760.31 Characterization 0.0438 |Manning's 'n"
Northin 266084.68 | 266044.91 €0.29 |Drainage Area {mizl 0.2820 lS_Iope (%)
Elevation 55.07 55.54 F3  [Stream Type 5.2 |velocity (ft/sec)
Location DSL DSER Good |B/F Indi Cruality 2264.2 |discharge rate, Q (cfs)
0.87 |shear stress (lbs/ft sq)
Di i 0.67  |shear velocity (ft/sec)
434 .8 x-section area 5.1 d mean 4. 65 unit stream power (Ibs/ft/sec)
85.7 width 88.4 wet P 0.17 _|Froude number
6.6 d max 4.9 hyd radius] 7.80 [friction factor u/u®
4.8 bank ht 16.9 wid ratio 54.72 |threshold grain size (mm)
112.7 W flood prone area 1.3 ent ratio
WsmMs128
Matenal
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small boulder]
small boulder 0.01 0.1 1 10 100 1000 10000
medium boulder i i .
arge bouider| T 2008 Particle Size (mm) —a-Cumulative Percent o Percent tem
very large boulder] 2048 4098 Sﬂwnt_less than (mm) [ Percent by substrate type
bedrock] D16 D35 DS_Q D34 Da5 silticlay | sand gravel | cobble | boulder | bedrock
Total Particle Count:| 100 2449 79.51 109.2 236 382 0% 1% 17% 5% 13% 0%




Wissahickon Watershed Stream Study
Philadelphia Water Department
Office of Watersheds

Section
WSMS-130

Philadelphia
Drainage Area = 19.22 mi 2
05/06/2005

XS — DSR to DSL

pstream iW

i;é_

Downstream View

0y

XS = cross section / DSL = Downstream Left / DSR = Downstream Right



WEMS130

74 \

-] \ f
. \ 7
; \

% 50 ,‘
i
x J
)y \'\w—w‘ * £
44
390 440 480 540 590 640 890
Width from River Left to Right (ft)
Rebar Coordinates _ Hydraulics
Eﬁng ix! 2682407 36 | 2682401.92 Characterization 0.0432 |Manrung's 0"
Northi 266543.27 | 265524.76 60.75 _|Drainage Area (mi’) 0.3095 [Slope (%)
Elevation (2] 50.31 50.74 F3 Stream Type 5.2  |velocity (ft/sec)
Location DSL DSR Moderate |BIF Indicator Quality 2295.9 |discharge rate, Q (cfs)
0.87  |shear stress (Ibs/ft sq)
Dimensions 0.67 |shear velocity (ft'sec)
441.7 X ion area 4.6 d mean 4.60  |unit stream power (Ibs/ft/sec)
96.4 width 98.6 wet P 0.18 _ |Froude number
2.8 d max 4.5 hyd radius| 7.76  [friction factor wu®
7.9 bank ht 21.0 wid ratio 54.71 Ehreshold grain size (mm)
105.8 W flood prone area 1.1 ent ratio
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medium boulder 3 Particle Size (mm) | -~ Cumulative Percent ¢ Percent ltem|
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0 Size percentless than (mm) Fercent by substale
0 D6 | D | D50 | Ded | Do | siday | sand | oravel | cobble | boulder | bedrock
Total Particle Count:| 201 200 | 6857 97.0 216 3 0% 12% 2% 56% 1% 0%
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XS — DSR to DSL

Upstream View

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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With from River Left to Right (ft)
Rebar Coordinates Hydraulics
0 (x) | 2682050 03 | 2662879.73 Characterization 0.0425 |Mannings "
Northing (v) | 264679.00 | 264590.48 80.96 |Drainage Area (mi’) 0.1493_[Slope (%)
Elevation (. 4741 49.11 F3__ |Stream Type 34 |velocity (fUsec)
Location DSL DSR Poor  |E/F Indicator Quality 1326.0 |discharge rate, Q (cfs)
0.37 |shear stress (Ibs/ft s5q)
Dimensi 0.43  |shear velocity (ft/sec)
395.2 %-section area 4.0 d mean 1.25  |unit stream power (lbs/ft/sec)
98.8 width 100.8 wet P 0.05 |Froude number
5.3 d max 2.9 hyd radius 7.73 _|friction factor u/u®
4.5 bank ht 24.7 wid ratio 21.65 [threshold grain size (mm)
114.9 W flood prone area 1.2 ent ratio
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small boulder| 001 04 1 10 100 1000 10000
edium boulder o | .
lrge boulder] 1624 i Partitie Size (mm) | -# Cumulative Percent ¢ Percent ltem
very large boulder] 2048 40% Size percent less than (mm) Percent by subsirate type
hedrock| D16 D35 D50 D84 D5 ﬁllfda: sand gravel | cobble | boulder | bedrock
Totil Particle Count:| 100 18.76 56.31 32._2 193 315 0% 12% 2% 53% 8% 0%
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Upstream View Downstream View

7y

XS = cross section / DSL = Downstream Left / DSR = Downstream Right
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Widith from River Left to Right (ft)
Rebar Coordinates Tics
ing (x) | 2683224.86] 2683139.48 Characierization 0.0409 |Manning's "n”
Northil 263332.90 | 263278.64 61.17 |Drainage Area {mi2} 0.1254 |Slope (%)
Elevation (z)]  44.86 42.69 F3__ |Stream Type 4.2 |velocity (ft/sec)
Location DSL DSR Fair  |B/F Indicator Quality 2948.5 |discharge rate, Q (cfs)
045  |shear stress (lbs/ft sq)
Dimensions 049  |[shear velocity (ft/sec)
703.3 x-section area 6.1 d mean 2.00  |unit stream power (lbs/ft/sec)
115.3 width 119.3 wet P 0.09  [Froude number
8.3 d max 2.9 hyd radius 8.60  |friction factor u/u®
6.0 bank ht 18.9 ‘wid ratio 28.04_|threshold grain size (mm)
143.4 W flood prone area 1.2 ent ratio
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small boulder 13
small boulde 7L 0.0 0.1 1 10 _ﬂ - ) tDOD_ - _1_0000
E Partice Size (mm) [+Cumu1alivePeroent * Peroentltem]
very large boulder| 0 Size percentless han mm)_____ Percent by substrate fype
hedrock] 0 D6 | D35 | D50 | De4 ] D% | sitcay | sand | ogravel | cobble | bouider | bedrock
Total Partcle Count] 200 1377 | 5108 | 788 | 20 | 35 | ow | 1w | 3w | es% | to% | 0%
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Section
WSMS-136

Philadelphia
Drainage Area = 19.74 mi 2
05/06/2005

XS - DSL to DSR

Upstream View

Downstream View

XS = cross section / DSL = Downstream Left / DSR = Downstream Right



WSMS136

58 /
53 \ /
= 48
g \ /
5 43 LY 7
]
3 \\‘ &
Wo3g 3 N
- N 7 =
28 E - -
400 450 500 550 600 650 700
Width from River Left to Right (ft)
Rebar Coordinates Hydraulics
(x) | 2684006.8 | 2683931.33 Characterization 0.0418 [Manning's "n”
Northing (y) | 262604.7 | 262672.412 ©62.89 |Drainage Area !mizg 0.1374 |Slope (%)
Elevation 35.08 37.08 F3 Stream Type 4.1 velocity (ft/sec)
Location DSL DSR Excellent |B/F Indicator Quality 2769.0 |discharge rate, Q (cfs)
0.5 shear stress (Ibs/ft sq)
Dimensions 0.5 |shear velocity (ft'sec)
667.2 x-section area 5.7 d mean 2.0 unit stream power (lbs/ft/sec)
116.7 width 119.2 wet P 0.1 Froude b
8.0 d max 9.6 hyd radius 8.3 friction factor w/u®
6.0 bank ht 20.4 wid ratio 29.3 _|threshold grain size (mm)
146.9 W flood prone area 1.3 ent ratio
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medum bouder]_ 5121024 Particle Size (mm) -5 Cumulative Percent ¢ Percent ltem
frge boulder] 1028 2048 !
very large bouider| 2098 40%6 Sie percentless than (rm) | Fercent by substaie fype
bediock DI6_| D% | D50 | Ded | D9 | sitelay | sand | oravel | cobble | bouder | bedrock
Total Partcie Count: 100 | 4646 | 747 | 215 | 32 | 0% | 10 | 3% | 4% | 1% | 0%




