


























































































































































































































Table 2b. Problem Severttv_forType 3 (PARK) Sites by . lc Reach • Priiorly Woodland 

......... , ......... 
where Priority 
Woodlands are 

No. ot "Exceulve" located on outside 
meancllt111 where ot bend >-60" bu\ 

PrlorHy 8111 NOT 
Woodlands are "Exesslve" 

Reach Station 10 loc:ated Meanders 
WLN-1 0 0 1 
Vv\.N-2 2600 6 20 
WL.N-3 21000 6 11 
Vv\.N-4 29950 3 24 
WLN-5 42800 2 6 
WL.N-6 48450 D 0 
WLN-7 50650 0 1 
WL.N-8 54900 0 5 
'M.N-9 69400 0 0 
WL.N-10 72200 D 2 
WLN-11 76350 2 1 
WL.N-12 78800 D 2 
iM.N-13 81500 1 5 
WLN·14 88570 0 3 -WL.N-15 94060 0 4 
WLN-16 98120 0 3 

103700 
WLN-T01-1 0 1 8 

15400 i 

0 2 9 
WLN-T03-2 10250 3 1 

14500 1 4 
19000 

D 0 6 
WLN-WEL-2 I 3080 1 1 
WLN-WEL-3 5800 D 0 
WLN·WEL-4 • 9400 D D 
WLN-WEL-5 j 18000 0 0 

I 19450 0 0 
I 27120 ·r- D 0 3 

WLN-TD7·2 5300 0 2 
WLN-T07-3 8650 0 0 

12900 
WLN-rn: T7A·1 D 0 5 

5700 
' 

Vv\.N-TOB-1 I 0 0 1 
WLN·T08-2 i 1430 0 0 
wlN·T08-3 I 2450 0 ' 9 

10500 
.. 

WLN·T09-1 0 0 0 - 13700 

MAX ·:-··Ill·.. - . l .zc. ·-
- - ---- --

No. of 
ExceNive 
Moandens 
SCORE 

0.0 
100.0 
100.0 
50.0 
33.3 
00 
00 
0.0 
00 
DO 
33.3 
00 
16.7 
0.0 
0.0 
0.0 

16.7 

33.3 
50.0 
18.7 

0.0 
16.7 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

WALNUT CREEK 
TYPE3_PARKS 

No. of Future 
Bllllda >• Reach Problem 

60" Stability Severity 
SCORE SCORE SCORE 

4.2 76.6 428 
83.3 85.6 89.8 
45.8 94.2 88.7 
100.0 88.1 78.4 
25.0 81:3 58.5 
0.0 54.0 29.7 
4.2 58.6 32.9 
20.8 53.7 327 
0.0 51 .8 28.5 
8.3 46.4 26.8 
4.2 71.0 49.7 
8.3 52.5 30.1 
20.8 71.4 47.4 
12.5 55.4 32.3 
16.7 57.8 34.3 
125 72.4 41 .7 

33.3 28 5 25.7 

37.5 86.2 63.0 
4.2 -too.o 70.6 
16.7 97.9 61.3 

25:o 68.0 41.1 
42 73.1 458 
00 55.1 303 
0.0 75.7 41 6 
00 78.9 43.4 
0.0 96.0 528 

12.5 35.2 21.2 
83 35.9 21 .0 

29.1 16 0 

20.8 1- 28.0 18 5 
I 

4.2 43.5 246 
00 36.9 203 
37.5 39.9 27.6 

0.0 86.7 47.7 

29 
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I 

-
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!Table 2c. Problem Severity lor Type 3 (PARK) SHea 6Y • lc Reach· Hike and Bike Trails 

! 
I NQ .... -NO> 

whereH!lteand 
Billa Trails are 

' located on outslcM 
No. or "Excesstva• of bend >•60" but 
meanders wtlare are NOT 

Hike and Bike "Exesstve• ,., 
lcReach Station 10 Tralla are located Maande,. 

WLN-1 0 0 0 
'M.N·2 2600 0 o · 
'M.N·3 21000 0 0 
WlN-4 29950 0 0 
V;rn:'s 42800 0 0 
WLN-6 48450 0 0 
~N-7 50650 0 0 
~N-8 54900 0 0 
'M.N-9 69400 0 0 
~N-10 72200 0 0 
~N-11 76350 0 0 
WLN-12 78800 0 0 
WLN-13 61500 0 0 
WiJ:f-14 88570 0 0 
WlN-15 94060 0 0 
'M.N-16 98120 0 0 

103700 
~N-T01-1 0 0 0 

15400 
~N-T03-1 0 ! 0 0 
Y\lN-T03-2 10250 0 0 
~N-T03-3 14500 0 0 

19000 
~N-WEL-1 0 0 0 
w..N-WEL-2 3080 0 0 
'M..H-WEL-3 5800 0 0 
WLN-WEL-4 9400 0 0 
WI.N-WEL-5 18000 0 0 
~N-WEL-6 19450 0 0 

27120 
~07-1 0 0 0 
WLN·T07-2 5300 0 0 
~N-T07-3 8650 0 0 - 12900 
Y\lN·T07-T7A·1 0 0 0 

5700 
W..N-TOS-1 0 0 0 
~N-TOS-2 1430 0 0 
WLN-TOS-3 2450 0 0 

10500 
WLN·TOS-1 0 0 0 

13700 

MAX - - . ~-· .4· - . - •.. -·- ! ____: 

No. or 
Excessive 
Meanders 
SCORE 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

' 0 
0 
0 
0 
0 
0 

0 
0 
0 

0 

0 
0 

I 0 

- 0 

WALNUT CREEK 
TYPE3_PARKS 

No.ol Future 
Benda>• Reach Problem 

60" Stability Severity 
SCQRE SCORE SCORE 

0 76.6 42.1 
0 85.6 47.1 
0 94.2 51.8 
0 88.1 48.4 
0 81.3 44.7 
0 54.0 29.7 
0 58.6 32.2 
0 53.7 29.5 
0 51.8 28.5 
0 40.4 25.5 
0 71.0 39.1 
0 52.5 28.9 
0 71.4 39.3 
0 55.4 30.5 
0 57.8 31.8 
0 72.-4 39.8 

0 28.5 15.7 

0 88.2 47.4 
0 100.0 55.0 
0 97.9 53.8 

0 68.0 37.4 
0 ,_73.1 40.2 
0 55.1 30.3 
0 75.7 41.6 
0 78.9 43.4 
0 96.0 52.8 

0 35.2 19.3 
0 35.9 19.7 

.!!....... 29.1 16.0 

0 r--28.0 15.4 

0 43.5 23.9 
0 311.9 20.3 
0 39.9 22.0 

0 86.7 47.7 

------ '-
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I 
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Table 3. Problem SCORE I« Type 3 (PARK) SKea by Geomorphic Reach 

Partdand 
Problem 

lcReach Station 10 RV PS SCORE 
WLN-1 0 0 .0 42.1 0 .0 
WLN-2 2600 0.0 47.1 0 .0 
WLN-3 21000 50.0 96.8 48.<4 
WLN-4 29950 0.0 48.4 0 .0 
WLN-5 42600 0.0 <4<4.7 0.0 
WLN-6 <48<450 0.0 29.7 0.0 
\M.N-7 50650 0.0 32.2 0.0 
\M.N-8 54900 0.0 29.5 0.0 
\M.N-9 69<400 50.0 28.5 1<4.2 
WLN-10 72200 50.0 28.2 1<4.1 
\M..N-11 76350 50.0 50.4 25.2 
WLN-12 78800 50.0 31.6 15.8 
WLN-13 81500 50.0 51.1 25.5 
WLN·14 86570 0.0 30.5 0 .0 
WLN-15 94060 0.0 31.8 0 .0 
'M..N-16 98120 0.0 39.8 0 .0 

103700 
WLN·T01·1 0 0 .0 15.7 0.0 

15400 
WLN-TOJ-1 0 0 .0 <47.4 0 .0 
\M.N-TOJ-2 10250 0.0 55.0 0 .0 
IM.N-TOJ-3 14500 0.0 53.8 0 .0 

19000 
IM.N·WEL·1 0 0.0 37.4 0 .0 
'M...N-WEL-2 3080 0.0 40.2 0 .0 
'M...N-WEL-3 5800 50.0 37.1 18.6 
WLN-WEL-4 9<400 50.0 55.2 27.6 
IM.N·WEL-5 16000 0 .0 43.4 0.0 
IM.N-WEL-6 19450 0.0 52.8 0.0 

27120 
IM.N-T07-1 0 50.0 23.4 11.7 
\M.N-T07·2 5300 0 .0 19.7 0.0 
IM.N-T07-3 8650 0 .0 16.0 0.0 

12900 
IM.N-T07-T7A·1 0 0.0 15.4 0 .0 

5700 
WLN-T08·1 0 0.0 25.3 0 .0 
IM.N·TOB-2 1430 0.0 20.3 0 .0 

! WLN-TOB-3 2450 50.0 22.0 11.0 
10500 

'M...N-1'09-1 0 0.0 47.7 0.0 
13700 

~ ~ --~· 

WALNUT CREEK 
TYPE3_PARKS 

Priority Woodlands 
Problem 

RV PS SCORE 
60.0 42.8 25.7 
95.0 89.6 85.1 
95.0 88.7 8<4.3 
60.0 78.<4 <47.1 
60.0 58.5 35.1 
60.0 29.7 17.8 
60.0 32.9 19.7 
60.0 32.7 19.6 
60.0 28.5 17.1 
60.0 26.8 16.1 
60.0 49.7 29.8 
60.0 30.1 18.1 
95.0 47.4 45.0 
35.0 32.3 11.3 
35.0 34.3 12.0 
35.0 41 .7 14.6 

35.0 25.7 9.0 

35.0 63.0 22.1 
35.0 70.6 24.7 
35.0 61.3 21.5 

35.0 41.1 14.4 
35.0 45.8 16.0 
0.0 30.3 0 .0 
0.0 41.6 0.0 
0.0 43.4 0.0 
0 .0 52.8 0.0 

35.0 21.2 7.4 
35.0 21.0 7.3 
0 .0 16.0 0.0 

35.0 18.5 6.5 

35.0 24.6 8.6 
35.0 20.3 7 .1 
35.0 27.6 9 .7 

0 .0 47.7 0.0 

P.IIQ8 ::U 

[J rJ r-l 

Hike and Bllte Trails 
Problem Total 

RV PS SCORE SCORE 
0.0 42.1 0 .0 25.7 
0.0 47.1 0 .0 85.1 
0.0 51.8 0 .0 132.7 
0 .0 48.4 0 .0 47.1 
0 .0 « .7 0.0 35.1 
0.0 29.7 0.0 17.8 
0.0 32.2 0.0 19.7 
0.0 29.5 0.0 19.6 
0.0 28.5 0.0 31.3 
0.0 25.5 0.0 30.2 
0.0 39.1 0.0 55.0 
0.0 28.9 0.0 33.9 
0.0 39.3 0.0 70.6 
0 .0 30.5 0 .0 11.3 
0.0 31 .8 0 .0 12.0 
0 .0 39.8 0 .0 14.6 

0 .0 15.7 0 .0 9.0 

0.0 47.4 0.0 22.1 
0.0 55.0 0.0 24.7 
0.0 53.8 0.0 21.5 

0.0 37.4 0.0 14.<4 I 

0.0 40.2 0.0 16.0 I 
0.0 30.3 0 .0 18.6 I 
0.0 41.6 0 .0 27.6 I 
0.0 43.4 0 .0 0.0 
0 .0 52.8 0 .0 0.0 

0.0 19.3 0 .0 19.1 
0.0 19.7 0.0 7.3 
0.0 16.0 0.0 0 .0 

0 .0 15.4 0 .0 6.5 

0 .0 23.9 0 .0 8 .6 
0 .0 20.3 0 .0 7 .1 
0 .0 22.0 0 .0 20.6 

0.0 47.7 0.0 0 .0 

MAX . ~1:SZ.1 . 
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WALNUT CREEK 
TYPE3_SUMMARY 

J 

Summary or All Type 3 Problem SCOREs by Geomorphic Reach 

Geomorphic Type 3 (NO Type 3 (PARK) 
Reach Station 10 PARK) SCORE SCORE 
wt..N-1 0 0.0 25.7 
Wt..N-2 2600 96.0 85.1 
Wt..N-3 21000 211.8 132.7 
Wt..N-4 29950 317.1 47.1 
Wt..N-5 42800 0.0 35.1 
WLN..f3 48450 12.1 17.8 
Wt..N-7 50650 0.0 19.7 
Wt..N-8 54900 234.0 19.6 
wt..N-9 69400 0.0 31.3 
wt..N-10 72200 0.0 30.2 
Wt..N-11 76350 47.9 55.0 
WLN-12 78800 0.0 33.9 
Wt..N-13 81500 16.1 70.6 
WLN-14 88570 12.5 11.3 
WLN-15 94060 13.0 12.0 
WLN-16 98120 0.0 14.6 

103700 
WLN-T01·1 0 57.2 9.0 

15400 
WLN-T03·1 0 21 .4 22.1 
WLN-T03-2 10250 0.0 24.7 
WLN·T03-3 14500 0.0 21 .5 

19000 
WLN-WEL-1 0 0.0 14.4 
WLN-WEL·2 3080 52.3 16.0 
WLN·WEL-3 5800 66.2 18.6 
Wt..N-WEL-4 9400 147.5 27.6 
WLN-WEL·5 18000 35.5 0.0 
WLN·WEL-6 19450 21 .6 0.0 

27120 
WLN-T07·1 0 7.9 19.1 
WLN-T07·2 5300 0.0 7.3 
WLN-T07·3 8650 0.0 0.0 

12900 
WLN·T07·T7A·1 0 o.o 6.5 

5700 
WLN·T08-1 0 22.4 8.6 
WLN-T08-2 1430 0.0 7.1 
WLN-TOB-3 2450 9.0 20.6 

10500 
WLN·T09·1 0 67.0 0.0 

13700 

MAX 

Page 32 

c:=J c:J [::::J c:J lJ c-J 

Total Watershed 
SCORE Rank SCORE 

25.7 7.0 
181.1 49.7 
344.5 94.6 
364.1 100.0 
35.1 9.6 
29.9 8.2 
19.7 5.4 

253.7 69.7 
31 .3 8.6 
30.2 8.3 

102.9 28.3 i 
33.9 9.3 
86.6 23.8 
23.8 6.5 
25.0 6.9 
14.6 4.0 

66.2 18.2 

43.4 11.9 
24.7 6.8 
21.5 5.9 

14.4 4.0 
68.3 18.8 
84.7 23.3 
175.1 48.1 
35.5 9.8 
21 .6 5.9 

27.0 7.4 
7.3 2.0 
0.0 0.0 

6.5 1.8 

31 .0 8.5 
7.1 2.0 
29.6 8.1 

67.0 18.4 

:~..;t .. 
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11.0 EROSION HAZARD INDICATOR 

Erosion hazard indicators are shown on the erosion survey field maps in Section 13.0. They are 
indicated as brackets on both sides of the channel, at the field cross section location. The erosion 
hazard indicators are meant to indicate the estimated increase in channel top width and assist report 
users in determining the impact of channel erosion to structures, parks, woodlands, and trails. A 
bracket is provided if the increase in top width is greater than 1 0 feet, since increases less than 10 
feet are not discernible at a scale of 1 inch equals 200 feet. 

The bracket is based upon the computed enlargement ratio for the future watershed development 
and corresponding ultimate channel adjustment. This increase in top width is an average and does 
not address localized erosion rates at meanders, bends, storm drain outfalls, etc. which can generate 
top width expansion beyond the average estimate. This top width increase is applied at the top of 
bank, however, expansion of the inset channel and active channel within the floodplain channel are 
not shown as a top width increase. An assumption for this study is that rock outcrops such as hard 
limestone will effectively armor a stream bank thereby resulting in the majority of erosion 
occurring to the opposite stream bank. 

Since the study is not using a shear stress model to determine the bank most susceptible to erosion, 
the channel widening was applied equally to both channel banks, unless limestone or other hard 
rock was identified in the reach. 

See Table 11-1 for a summary of the Erosion Hazard Indicator computations and resulting 
channel top width expansion. The erosion hazard indicator appears on the 1 "=200' scale 
topographic maps shown in Section 13 of this report. 



Walnut Creek 

c:::l c:J c::J c::J c=J c::J c:::J c:=J CJ 'r-J 

TABLE 11-1 
EROSION HAZARD AREA 

WATERSHED FIRST SECOND REACH STREAM REACH FUT UL T REI TOTAL TOP TOTAL SEDIMENT 
ID LEVEL LEVEL NUMBER REACH LOCATION TYPE LENGTH EXT CUR R WIDTH SEDIMENT YIELD PER 

TRIB. TRIB. E ENLARGEMENT YIELD" UNEAR FOOT 
(feet~ (feet) (tons) (tons I L.F.~ 

WLN 000 000 01 From Confluence with C?lorado River t~ 2600 ft Alluvial 2 600 4.27 97 370305 142.43 
U/S of the Confluence with Colorado R1ver ' 

WLN 000 000 02 F~m 2600 ft U/S of Confluence with Colorado Alluvial 18 400 4.39 107 2626474 142.74 
R1ver to 2660 ft U/S of MKT Railroad ' 

WLN 000 000 03 From 2660 ft U/S of M~ Railroad to 1950 ft Alluvial 8 950 5.38 eo 1157790 129.36 
U/S of Purple Sage Dnve Extended ' 

WLN 000 000 04 From 1950 ft U/S of Purple S~ge Drive Alluvial 12 850 5.29 108 1415638 110.17 
Extended to 300 ft U/S of Spnngdale Road ' 

WLN 000 000 05 From 300 ft U/S of Springdale Rd to 950 ft D/S Alluvial 5 650 5.09 51 601085 106.39 
of Cameron Rd ' 

WLN 000 000 06 From 950ft 0/S of Cameron Rd to 1250 ft U/S Rock Bed 2 200 2.90 43 107131 48.70 
of Cameron Rd ' 

WLN 000 000 07 From 1250ft U/S of Cameron Rd to 5750ft U/S Rock Bed 4 250 2.90 45 429522 101.06 
of Cameron Rd. ' 

WLN 000 000 08 ~~~~:;soft U/S of Cameron Rd to 2400 ft U/S Rock Bed 14,500 2.90 20 769428 53.06 

1-

WLN 000 000 09 From 2400 ft U/S of lH 35 to 250ft U/S of Rock Bed 2 BOO 2.85 25 133098 47.54 
Lamar Blvd ' 

WLN 000 000 10 From 250 ft U/S of Lamar Blvd to 4400 ft U/S of Rock Bed 4 150 2. 70 ·~ 124649 30.04 lamar Blvd • u ___) 

WLN 000 000 11 ~~:~~l:dU/S of lamar Blvd to 1600 ft D/S Alluvial 2.450 4.11 22 211360 86.27 

WLN 000 000 12 From 1~00 ft DIS of Metric Blvd to 1070 ft UIS Rock Bed 2 700 2.60 55 209498 77.59 
of Metnc Blvd ' 

WLN 000 I 000 13 ~~~~;~:~~a~/S of Metric Blvd to 
1600 ft UIS Alluvial I 7,070 4.34 I 44 671129 94.93 

• From enlargement process based on 
one ( 1 ) cross section per reach. 

Page 1 of3 
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Walnut Creek 

WATERSHED FIRST SECOND 
REACH LEVEL LEVEL 

ID TRIB. TRIB. NUMBER 

WLN 000 000 14 

WLN 000 000 15 

WLN 000 000 16 

Tributary 1 

WLN T01 000 01 

Tributary 3 

WLN T03 000 01 

WLN T03 000 02 

WLN T03 000 03 

Wells Branch 

WLN WEL 000 01 

i--

WLN WEL 000 02 

WLN WEL 000 03 

WLN WEL 000 04 

• From enlargement process based on 
one (1) cross section per reach. 

TABLE 11-1 
EROSION HAZARD AREA 

-

STREAM REACH REACH LOCA llON TYPE LENGTH 

(feet) 

From 1600 ft U/S of Burnet Rd to 2300 ft U/S of 
Rock Bed 5,490 

Water Pari< Rd 

From 2300 ft U/S of Water Pari< Rd to 1350 ft 
Rock Bed 4,060 

DIS of Council Bluff Or. 

From 1350 ft 0/S of Council Bluff Dr to 100ft 
Alluvial 5,580 

DIS of Missouri Pacific RR 

From Confluence with Walnut Creek to Loyola 
Alluvial 15400 

Ln 

From Confluence with Walnut Creek to 1500 ft 
Alluvial 10250 

U/S of Hwy 290 

From 1500 ft U/S of Hwy 290 to 5750 ft U/S of 
Alluvial 4250 

Hwy 290 

From 5750 ft UIS of Hwy 290 to Blue Goose Rd Alluvial 4500 

From Confluence with Walnut Creek to 100ft 
Rock Bed 3080 

DIS ofWillowWKie Dr 

From 100 ft 0/S of Willow Wide Dr to 800 ft DIS 
Rock Bed 2720 

of Parmer Ln 

From 800 ft DIS of Parmer Lane to 2800 ft UIS Rock 
3600 

of Parmer Lane Controlled 

From 2800 ft UIS of Parmer Ln to 1450 ft DIS o 
Rock Bed 6600 

Wells Branch Pkwy 

Page 2 of3 

WLN11.XLS 

FUTULTRe/ TOTAL TOP TOTAL SEDIMENT 
WIDTH SEDIMENT YIELD PER 

EXTCURRE ENLARGEMENT YIELD* UNEARFOOT 
(feet) (tons) (tons I L.F.) 

2.95 10 107631 19.61 

2.90 0 121435 29.91 

5.00 40 260562 50.28 

1.68 3 11672 0.77 

6.20 32 367032 35.81 

6.20 21 104142 24.50 

6.20 42 142020 31.56 

3.60 56 166246 53.98 

3.80 66 159414 56.61 

2.75 0 26460 7.35 

4.40 20 210941 24.53 

RAYMOND CHAN AND ASSOCIATES, INC. 
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Walnut Creek 

WATERSHED FIRST SECOND REACH LEVEL LEVEL ID TRIB. TRIB. NUMBER 

WLN WEL 000 05 

WLN WEL 000 06 

Tributary 7 

WLN T07 000 01 

WLN T07 000 02 

WLN T07 000 03 

Tributary 7 A 

WLN T07 nA 01 

Tributary 8 

WLN T08 000 01 

WLN T08 000 02 

WLN T08 000 03 

Tributary 9 

WLN T09 000 01 

• From enlargement process based on 
one (1) cross section per reach. 

c:Jc:JCJc:Jc:Jc:::JCJc::Jc:J 

TABLE 11-1 
EROSION HAZARD AREA 

STREAM REACH REACH LOCATION 
TYPE LENGTH 

(feet) 

From 1450 ft D/S of Wells Branch Pkwy to 
Rock Bed 1450 

Wells Branch Pkwy 

From Wells Branch Pkwy to Bratton Lane Alluvial 7670 

From Confluence with Walnut Creek to 
Rock Bed 5300 

Confluence with Tributary 7 A 

From Confluence with Tributary 7A to Missouri 
Alluvial 3350 

Pacific Railroad 

From Missouri Pacific Railroad to Bull Run Alluvial 4250 

From Confluence with Tributary 7 to 600 ft UIS 
Alluvial 5700 

of Calle Verde Dr 

From Texas and New Orleans Railroad to 50 ft 
Alluvial 1430 U/5 of Duval Rd 

From 50 ft U/S of Duval Road to 1150 ft U/S of 
Rock Bed 1020 Duval Road 

From 1150 ft U/S of Duval Road to Missouri 
Rock Bed 8050 Pacific Railroad 

From 750 ft 0/S of Dakota Lane to Merrilltown 
Rock Bed 13700 Drive 

Page3 of3 

WLN11 .XLS 

FUTULTREI TOTAL TOP TOTAL SEDIMENT 
WIDTH SEDIMENT YIELD PER 

EXTCURRE ENLARGEMENT YIELD• UNEARFOOT 
(feet) (tons) (tons 1 LF.) 

4.50 0 11006 7.59 

7.80 22 77958 10.16 

2.31 31 83096 15.68 

2.00 20 26343 7.88 

1.78 10 22261 5.24 

1.82 0 18468 3.24 

2.74 0 6568 4.59 

2.35 10 7665 7.52 

2.64 0 36009 4.47 

4.20 10 1943218 14.18 

RAYMOND CHAN AND ASSOCIATES. INC. 
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12.0 CHANNEL EROSION MANAGEMENT RECOMMENDATIONS 

In each watershed assessment, recommendations were developed for erosion prone structures, 
problematic reaches, and stream restoration sites based on the study findings. The 
recommendations were based on the geomorphic analysis (enlargement ratio, impervious cover, 
etc.), knick point migration, meander movement, erosion problems, and restoration opportunities to 
assist the City in implementing the appropriate stream management solution. Opportunities to 
combine erosion improvements with flood and water quality management strategies should be 
investigated whenever possible. 

Background 

See Section 16.0 of the Technical Procedures Manual for the full discussion of the erosion 
management approach. A condensed version is provided to assist the report reader in understanding 
the basis of the recommendations. 

Hansen (1996) proposed a stream classification system based on Type and Method of stabilization 
for river restoration programs. This method first identifies the disturbance in the causative factors 
controlling channel form then links the temporal and spatial scale of the disturbance to the scale of 
mitigation works required to restore the channel to the target state. The scale of the restoration 
works and an understanding of the morphology of the channel and dominant processes operating 
within the channel system are then employed in the selection and design of the mitigation works. 
This approach provides a watershed scale perspective on the development of restoration programs 
and consequently, it provides a sound basis for the development of comprehensive, coordinated 
riparian management plans. 

In Hansen's (1996) approach the term 'restoration' refers to 'habitat enhancement' programs which 
are designed to increase habitat and aesthetic value within the project reach(es) to a desired or target 
condition but do not necessarily return the channel to an historic form. The Type of restoration 
program refers to the purpose and spatial scale of the works and Method identifies the actual 
mitigation approach to be adopted. 

As with any classification system which attempts to divide a continuum of complex natural 
phenomena into discrete groupings, this method will have overlaps. However, projects could be 
classified as being of one of three Types as described below: 

Classification Program by Type: 

Type A: 
TypeB: 
TypeC: 

Rehabilitation of Water Course Reaches; 
Restoration of Continuity Between Water Course Reaches; and, 
Rehabilitation of River Valleys. 
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Type A Restoration Programs (Localized) 

Type A restoration programs involve specific units or lengths of channel1 wherein the stabilization 
works for these units of channel could be undertaken in isolation of upstream or downstream 
channel morphology. 

TYPE A: SITE LEVEL REHABIUTATION OF WATERCOURSE 

Floodplain Terraced cross-section profile to reconnect channel to its floodplain 
Management Culvert enlargement or replacement with open channel to reduce 

concentration of flood flows within the channel 
Backwater ponds and spillways 
Water level management 

Channel Culvert replacement with open channel to enhance fish passage 
Modifications Bank protection using gabions, concrete, biorevetment 

Side channels 
Re-meandering of straightened reaches 
Width/depth adjustment 
Creation of pools/riffles 
Slope adjustment 
Energy dissipaters at storm sewer outfalls 

Riparian Vegetation Riparian planting and/or removal of riparian vegetation 
Creation of a buffer zone 
Fencing 

Flow Modifications Flow deflectors, groins, boulder placement, bank protection 
Channel constrictors 
Check dams (rocky bottom raps or artificial riffle sections) 

Substrate Addition and/or removal of artificial bed and/or bank materials 
Manipulation Artificial shoals 

Sediment traps 

1. An element is a length of channel defined by a planimetric feature such as a riffle, pool or 
run. A site is a length of channel which is composed of part or all of one or more elements 
but is less than the length of a segment. A segment is a length of channel encompassing 2 
meander wavelengths in a meandering stream or a length of channel equivalent to 20 
bankfull channel widths in a run. A reach refers to a length of channel with common 
morphologic characteristics such that any segment within the reach would have parameter 
values describing the planimetric and hydraulic geometry form within the expected range of 
variance. 
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Type B Restoration Programs 

Type B restoration programs involve two or more channel units wherein the works in one unit affect 
or are impacted by other units. In this case works can not be implemented in isolation of units 
located, either or both, downstream or upstream of the subject unit. 

Type B Classification of Restoration Works 

TYPE B: RESTORATION OF CONTINUITY BETWEEN WATERCOURSE UNITS 

Floodplain Management See Type A level methods 

Channel Modifications Obstruction replaced by a riffle 
Bypass riffle established at preserved obstruction 
Obstruction replaced by meandering channel 
Obstruction preserved and bypassed by meandering channel 
Fish passageway established or removed 
Create a riverine wetland 
all Type A level methods 

Riparian Vegetation See Type A level methods 

Flow Modification On-line/off-line storage facility created in the floodplain to 
augment baseflow and/or to modify high flows 
Baseflow augmented through pumping 
all Type A level methods 

Substrate Manipulation See Type A level methods 

Type C Restoration Programs 

Type C restoration programs involve watershed scale stabilization schemes . An example would be 
a basin which has undergone or is in the process of a change in land use wherein these changes can 
significantly alter the prevailing sediment and flow regimes in the watershed. Examples would 
include large scale logging operations, watershed urbanization, and the construction of a reservoir. 
In these situations the proposed works can not be designed and implemented without consideration 
of the long term implications on channel form associated with the change in the prevailing sediment 
and flow regimes. In the case of urbanization, stabilization programs may include control of flows 
and sediment in the Production Zone through Stormwater Management (SWM) retrofit programs, 
SWM controls on new developments, and the implementation of Type A, B and C level Methods. 
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Type C Classification of Restoration Works 

TYPEC: 
REHABILITATION OF 
CHANNEL AT 
WATERSHED SCALE 
Floodplain Management Removal of development from within the floodplain 

Restoration of the floodplain through excavation or fill 
Terracing floodplain to reconnect floodplain and channel 
Terminate storm drains in wet meadows or wetlands 

created in the floodplain to trap selected water quality 
constituents and raise the water table 

Reforestation program 
Management of stream aggregate mining activities 
all Type A and B level methods 

Channel Modifications Raising the channel bed to reconnect channel and 
floodplain 

Create a riverine wetland 
all Type A and B level methods 

Riparian Vegetation See Type A level methods 

Flow Modification Create off-line ponds in the Production Zone to augment 
baseflow, control runoff rate during high flows and trap 
sediments 

Apply source controls to reduce any increase in runoff and 
sediment mass created m association with construction 
activities in the Production zone 

Establish a dam to control flood frequency and duration and 
augment baseflows 

Use meadow/wetland flow trickling to augment baseflow 
all Type A and B level methods 

Substrate Manipulation See Type A level methods 

Application of the Classification System 

In order to apply this classification scheme the factors causing instability within the channel and the 
geomorphic response must first be identified and characterized. The Type and Method of restoration 
program can then be ascertained along with the level of effort required to stabilize the channel. To 
facilitate this process an eleven step protocol was proposed as a guide to the assessment of the 
fluvial system, characterization of the restoration project and design of the restoration program. 
These Steps are outlined in Table 16.4 of the Technical Procedures Manual along with possible 
methods of analysis and the desired output from each Step. 

See Table 12-1 for a listing of each like reach, summary of erosion problems, and the 
recommended approaches to manage the channel erosion process. 
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TABLE 12-1 

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS 

I Walnut Creek --f-· 

WATERSHED FIRST SECOND 
REACH STREAM CURRENT REACH REACH 

EXISTING% FUTURE% SEDIMENT EXISTING FUTURE 
LEVEl. LEVEl. REACH LOCATION IMPERVIOUS IMPERVIOUS YIELD PER LAND USE, LAND USE, 

10 
TRIB. TRIB. 

NUMBER TYPE CONDITION LENGTH SLOPE COVER COVER LINEAR FOOT CURRENTRE ULTIMATERE 

(feet) (%) (%) ("lo) (tons I L.F.) 

WLN 000 000 01 
From Confluence with Colorado River to 2600 Alluvial In Adjustment 2,600 0.15 29.0 47.6 142.43 1.40 6.00 
ft UIS of the Confluence with Colorado River 

wt.N 000 000 02 
From 2600 ft UIS of Confluence with Colorado 

Alluvial In Adjustment 18,400 0.24 29.4 48.5 142.74 1.50 6.50 
River to 2660 ft UIS of MKT Railroad I 

From 2660 ft UIS of MKT Railroad to 1950 ft 
I 

wt.N 000 000 03 
UIS of Purple Sage Drive Extended 

Alluvial In Adjustment 8,950 0.22 21 .1 45.0 129.36 1.02 5.50 

wt.N 000 000 04 
From 1950 ft U/S of Purple Sage Drive 

Alluvial In Adjustment 12,850 0.31 21.9 45.4 110.17 1.06 5.60 
Extended to 300 ft UIS of Springdale Road 

wt.N 000 000 05 
From 300 ft UIS of Springdale Rd to 950 ft DIS 

Alluvial In Adjustment 5,650 0.18 22.4 45.2 106.39 1.08 5.50 
of Cameron Rd 

WLN 000 000 06 
From 950ft D/S of Cameron Rd to 1250 ft UIS 

Rock Bed in Transition 2,200 0.36 22.6 45.1 48.70 1.00 2.90 
of Cameron Rd 

WLN 000 000 07 
From 1250ft U/S of Cameron Rd to 5750ft UIS 

Rock Bed In Transition 4,250 0.26 23.0 45.3 101.06 1.00 2.90 
of Cameron Rd. 

WLN 000 000 08 
From 5750 ft U/S of Cameron Rd to 2400 ft U/S 

Rock Bed In Transition 14,500 0.35 23.7 45.1 53.06 1.00 2.90 
of iH 35 

wt.N 000 000 09 
From 2400 It U/S of tH 35 to 250 It U/S of 

Rock Bed In Transition 2,800 0.36 24.1 44.6 47.54 1.00 2.85 
' LamarBtvd 

wt.N 000 000 10 
From 250 ft U/S of lamar Blvd to 4400 ft U/S o 

Rock Bed In Transition 4,150 0.48 25.3 42.8 30.04 1.00 2.70 
Lamar Blvd 

wt.N 000 000 11 
From 4400 ft U/S of lamar Blvd to 1600 It DIS 

Alluvial In TransiUon 2,450 0.57 25.4 43.5 86.27 1.20 4.95 
of Metric Blvd 

wt.N 000 000 12 From 1600 It DIS of Metric Blvd to 1070 It U/S 
Rock Bed In Transition 2,700 0.44 25.5 43.7 77.59 1.00 2.80 

of Metric Blvd 

WLN 000 000 13 
From 1070 ft U/S of Metric Blvd to 1600 ft U/S 

Alluvial In Transition 7,070 0.45 24.9 44.2 94.93 1.15 5.00 
of Bumel Road 

WLN 000 000 14 
From 1600 ft U/S ofBumet Rd to 2300 ft U/S o 

Rock Bed In Transition 5,490 0.62 18.7 45.5 19.61 1.00 2.95 
Water ParK Rd 

- --- - -- . -

RAYMOND CHAN AND ASSOCIATES, INC. 
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TABLE 12-1 

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS 

Walnut Creek 
oou ---- .__,_..._, -·· ---- ------- -- ·- - ------ -----· -- - p-- ·- -- -- _____ ..._ ________ .., __ ............. ______ ........-- ............ --- - ·-- - - -· - --' FIRST 

WATERSHED SECOND REACH FUTURE REI PRIORITIZATION PHASE1 RECOMMENDED 

10 LEVEl. l.EVEl. NUMBER CURRENTRE SYSTEM RANK WATERSHEDS MANAGEMENT MANAGEMENT SPECIFICS 
• TRIB. TRIB. SCORE RANK SCORE APPROACH 

·-··---·-
- - ·- -

WLN 000 000 01 4.27 36.9 73.8 TypeC 
Provide upstream stonnwater management for new developmenl Very high esUma\85 of future erosive loaaes. 
Manage local disturbances with natural design approach. Continue development controls for wateJShed. 

WLN 000 000 02 4.39 65.0 100.0 TypeC 
Provide upstream stormwater management for new developmenl Very high eslima\85 or fulure erosive losses. 
Manage local disturbances with natural design approach. Continue development controls for watershed. 

WLN 000 000 03 5.38 65.0 100.0 TypeC 
Provide ups Iteam stormwater management for new developmenl Very high estimates of future erosive losses. 
Manage local disturbances with natural design approach. Continue development controls for watershed. 

WLN 000 000 04 5.29 100.0 100.0 TypeC 
Provide upstream stonnwaler management for new developmenl Very high esUma\85 of future erosive losses. 
Manage local disturbances with natural design approach. Continue development controls for watershed. 

WLN 000 000 05 5.09 50.5 100.0 TypeC 
Provide upstream stonnwater management ror new development Very high estimates of future erosive losses. 
Manage local disturbances with natural design approach. Continue development controls for watershed. 

Provide upstream stonnwater management for new development However, development adjacent to reach without 
WLN 000 000 06 2.90 24.5 49.0 TypeC controls can cause local disturbances. Manage local disturbances with natural design approach. Continue 

deveiQDment controls for wateJShed. 

WLN 000 000 07 2.90 22.0 44.0 TypeC 
Provide upstream stormwater management for new development Very high estimates of future erosive losses. 
Manage local disturbances with natural design approach. Continue development controls for wateJShed. 

Provide upstream stonnwater management for new development However. development adjacent to reach without 
WLN 000 000 08 2.90 44.5 89.1 TypeC controls can cause local disturbances. Manage local disturbances with natural design approach. ConUnue 

deverootnent controls for watershed. 
Provide upstream stonnwater management for new developmenl However, development adjacent to reach without 

WLN 000 000 09 2.85 27.9 55.9 TypeC controls can cause local disturbances. Manage local disturbances with natural design approach. conunue 
develo1Kf18nt controls for waleJShed. 
Provide upstream slomlwater management for new developmenl However, development adjacent to reach without 

WLN 000 000 10 2.70 24.7 49.4 TypeC controls can cause local disturbances. Manage local disturbances with natural design approach. Continue 
develoDment controls for wateJShed. 

WLN 000 000 11 I 4.11 45.8 91.6 TypeC 
Provide upstream stormwater management for new developmenl Very high estima\85 of future erosive losses. 
Manage local disturbances with natural design approach. Continue development controls for watershed. 

WLN 000 000 12 2.80 24.1 48.2 TypeC 
Provide upstream stonnwater management for new development Very high esUma\85 of future erosive losses. 
Manage local disturbances with natural design approach. Continue development controls for wateJShed. 

WLN 000 000 13 4.34 58.4 100.0 TypeC 
Provide upstream atormwater management_for new developmenl Very high estima\85 of future erosive losses. 
Manage local disturbances with natural design approach. Continue development controls for watershed. 

Provide upstream stormwater management for new development However, development adjacent to reach without 
WLN 000 000 14 2.95 20.9 41.8 TypeC controls can cause local disturbances. Manage local disturbances with natural design approach. Continue 

develooment conlrols for watershed. 

RAYMOND CHAN AND ASSOCIATES, INC. 
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TABLE 12-1 

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS 

Walnut Creek ~---- -j ____ -----+-------t- --- --~- -- '------ --
FIRST SECOND -- - -- FUTURE% SEDIMENT EXISTING FUTURE WATERSHED REACH STREAM CURRENT CH EXISTING% 
LEVEL LEVEL REACH LOCATION REACH IMPERVIOUS YIELD PER LAND USE, LAND USE, ID NUMBER TYPE CONDITION TH SLOPE IMPERVIOUS 
TRIB. TRIB. COVER COVER LINEAR FOOT CURRENT RE ULTIMATE RE 

(feet) (%) ("/o) (~•) (tons I L.F.) --
WLN 000 000 15 

From 2300 ft U/S of Water Park Rd to 1350 ft 
Rock Bed Stable 4,060 0.89 16.0 44.9 29.91 1.00 2.90 

DIS of Council Bluff Or. 

WLN 000 000 16 
From 1350 ft DIS of Council Bluff Or to 100 ft 

Alluvial Stable 5,580 0.57 17.8 43.6 50.28 1.00 5.00 
DIS of Missouri Pacific RR 

Tributary 1 

WLN T01 000 01 
From Confluence with Walnut Creek to Loyola 

Alluvial In Transition 15400 0.52 19.1 29.4 0.77 1.13 1.90 
Ln 

Tributary 3 

WLN T03 DOD 01 
From Confluence with Walnut Creek to 1500 ft 

Alluvial In Transition 10250 0.53 18.1 47.8 35.81 1.00 6.20 
UIS of Hwy 290 

WLN T03 000 02 
From 1500 ft UIS of Hwy 290 to 5750 ft U/S of 

Alluvial In Adjuslment 4250 0.49 7.6 48.1 24.50 1.00 6.20 
Hwy 290 

WLN T03 000 03 From 5750 ft U/S of Hwy 290 to Blue Goose Rd Alluvial In Adjustment 4500 0.87 7.7 47.8 31.56 1.00 6.20 

Wells Branch 

WLN WEL 000 01 
From Confluence with Walnut Creek to 1 DO ft 

Rock Bed In Transition 3080 0.81 20.6 51.3 53.98 1.00 3.60 
DIS of Willow Wide Dr 

WLN WEL 000 02 
From 100ft DIS of Willow Wide Or to 800ft 0/S 

Rock Bed In Transition 2720 0.7 20.5 52.5 58.61 1.00 3.80 
ofParmerln 

WLN WEL 000 03 
From 800 ft 0/S of Parmer Lane to 2800 ft UIS Rock 

In Transition 3600 0.97 20.8 53.8 7.35 1.00 2.75 
of Parmer lane Controlled 

WLN WEL 000 04 From 2800 ft U/S of Parmer Ln to 1450 ft 0/S 
Rock Bed In Transition 8600 0.77 20.9 56.9 24.53 1.00 4.40 

of Wells Branch Pkwy 

WLN WEL 000 05 
From 1450 ft DIS of Wells Branch Pkwy to 

Rock Bed In Transition 1450 0.62 17.5 57.5 7.59 1.00 4.50 
Wells Branch Pkwy 

WLN WEL 000 06 From Wells Branch Pkwy to Bratton Lane Alluvial Stable 7670 1.06 17.8 53.2 10.16 1.00 7.80 

RAYMOND CHAN AND ASSOCIATES, INC. 
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TABLE 12-1 

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS 

Walnut Creek -------- -- -·-.- ------------- - - ·- · -·- -_____ .. ----
WATERSHED FIRST SECOND 

REACH FUTURE REI PRIORITIZA TlON PHASE1 RECOMMENDED 

ID LEVEL LEVEL 
NUMBER CURRENTRE 

SYSTEM RANK WATERSHEDS MANAGEMENT MANAGEMENT SPECIFICS 
TRIB, TRIB. SCORE RANK SCORE APPROACH --- -- ----·--

Provide upstream stormwater management lor new development However, development adjacent to reach without 

I WLN 000 000 15 2.90 21.6 43.1 TypeC controls can cause local disturbances. Manage local disturbances with natural design approach. Continue 
development controls lor watershed. 
Provide upsueam stormwater management for new development However, development adjacent to reach without 

WLN 000 000 16 5.00 23.4 46.8 TypeC controls can cause local disturbances. Manage local disturbances with natural design approach. Continue 
development controls for watershed. 

-~ Tributary 1 

One of the least Impacted reaches In the Walnut Creek Watershed. Manage localized disturbances using natural I 
WLN T01 000 01 1.68 19.6 39.2 Type A design guldleines. 

Tributary 3 

WlN T03 000 01 6.20 41.5 83.1 TypeC 
Provide upslleam stonnwater management ror new development Manage local disturbances with natural design 

I 
approach. Continue development controls for watershed. 

Provide upstream stormwater management ror new development Provide grade control to control migration or 
WLN T03 000 02 6.20 37.3 74.6 TypeC dangerous knick points. Manage local disturbances with natural design approach. Continue development controls for 

watershed. 
Provide upstream stormwater management for new development Provide grade control to control migration of 

WlN T03 000 03 6.20 33.2 66.3 TypeC dangerous knick points. Manage local disturbances with natural design approach. Continue development controls for 
watershed. 

Wells Branch 
Minimal erosion to date due to rock bed, but large scale erosion Is expected. Provide upstream stormwater 

WLN WEL 000 01 3.60 23.2 46.4 TypeC management lor new development Manage local disturbances with natural design approach. Continue development 
controls for watershed. 
Minimal erD$1on to date due to rock bed, but large scale erosion is expected. Provide upstream stormwater 

WLN WEL 000 02 3.80 78.8 100.0 TypeC management for new development Manage local dllturbances with natural design approach. Continue development 
controls fOI' watershed. 

WlN WEL 000 03 2.75 30.8 61.7 TypeC 
Minimal erosion to dale, but some future erosion Is expected due to development Provide upslleam atonnwater 
managemenl Manage local disturbances with natural design approach. Continue development controls for wateBhed. 

Minimal erosion to date due to rock bed, but large scale erosion Is expected. Provide upstream atormwaler 
WlN WEL 000 04 4.40 45.1 90.3 TypeC management for new development M.nage local disturbances with natural design approadl. Continue developmenC 

controls for watershed. 

WlN WEL 000 05 4.50 25.5 51.1 TypeC Minimal 8f0Sion to date, but some future eroaion Ia expeded due to development Provide upstream etormwater 
management Manage local disturbances with natural design approach. Continue development controls for watershed. 

Minimal erosion to date, previously channelized. However, some future erosion Is expected. Provide upstream 
WlN WEL 000 06 7.80 27.8 55.6 TypeC stormwater management ror new development Manage local disturbances. Continua development controls for 

watershed. 

RAYMOND CHAN AND ASSOCIATES, INC. 
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TABLE 12-1 

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS 

Walnut Creek ! I ----r -- t-- -------1---- -- - --- - - i-- - r- - - -
WATERSHED 

FIRST SECOND EXISTING 0h FUTURE 0h SEDIMENT EXISTING FUTURE 
LEVEL LEVEL REACH REACH LOCATION STREAM CURRENT REACH REACH 

IMPERVIOUS IMPERVIOUS YIELD PER LAND USE, LAND USE, 
10 TRIB. TRIB. NUMBER TYPE CONDITION LENGTH SLOPE COVER COVER LINEAR FOOT CURRENTRE ULTIMATERE 

(feet) (%) (%) ('ro) (tons/ LF.) 

Tributary 7 

WLN T07 000 01 
From Confluence with Walnut Creek to 

Rock Bed In Transition 5300 1.21 32.4 40.5 15.68 1.04 2.40 
Confluence with Tributary 7A 

WLN T07 000 02 
From Confluence with Tributary 7A to Missouri 

Alluvial In Transition 3350 1.13 37.8 43.4 7.86 2.35 4.70 
Pacific Railroad 

WLN T07 000 03 From Missouri Pacific Railroad to Bull Run Alluvial Stable 4250 1.08 40.2 44.2 5.24 2.75 4.90 

Tributary 7 A 

WLN T07 T1A 01 
From Conftuence with Tributary 7 to 600 ft UIS 

Alluvial Stable 5700 0.88 25.7 32.4 3.24 1.24 2.25 
of Calle Verde Dr 

Tributary 8 

WLN T08 000 01 
From Texas and New Orleans Railroad to 50ft 

Alluvial In Transition 1430 0.98 23.4 37.5 4.59 1.13 3.10 
UIS of Duval Rd 

WLN TOB 000 02 
From 50 It UIS of Duval Road to 1150 ft UIS of Rock Bed In Transition 1020 1.76 27.2 39.8 7.52 1.00 2.35 
Duval Road 

WLN TOB 000 03 
From 1150 It U/S of Duval Road to Missouri 

Rock Bed Stable 8050 0.91 31.4 43.3 4.47 1.02 2.70 
Pacific Railroad 

Tributary 9 I 

WLN T09 ODD D1 
From 75D ft DIS of Dakota lane to Merrilltown 

Rock Bed In Transition 137DD 0.77 18.7 56.1 14.18 1.DD 4.2D 
Drive 

-· 
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TABLE 12-1 

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS 

Walnut Creek 
-~ --·-------·-- - -----·-----·- -

. - - --FIRST SECOND PRIORITIZATION PHASE1 RECOMMENDED WATERSHED REACH FUTURE REI 
10 

L£VEL L£VEL NUMBER CURRENTRe SYSTEM RANK WATERSHEDS MANAGEMENT MANAGEMENT SPECIFICS 
TRIB, TRIB. SCORE RANK SCORE APPROACH -- -Tributary 7 

WLN T07 000 01 2.31 17.0 33.9 TypeC Minimal erosion to date, but some future erosion Is expected due to development. Provide upstream stormwater 
management. Manage local disturbances with natural design approach. Continue development contJOis for watershed. 

WLN T07 000 02 2.00 14.3 28.7 TypeC 
Minimal erosion to date, but some future eroaion Ia expected due to development. Provide upstream storrnwater 
management Manage local disturbances with natural design approach. Continue development controls for watershed. 

WLN T07 000 03 1.78 8.4 16.8 TypeC 
Previously channelized section. Some erosion is expected due to development. Provide upstream stormwater 
management Manage local disturbances with natural design approach. Continue development contJOis for watershed. 

Tributary 7 A 

WLN T07 T7A 01 1.82 9.9 19.7 TypeC 
Minimal erosion to date, but large scale erosion is expected due to development. Provide upstream stormwater 
management Manage local disturbances With natural design approach. Continue development controls for wate!1hed. 

Tributary 8 

WLN roe 000 01 2.74 20.6 41 .3 TypeC 
Previously channelized section. Some erosion is expected due to development Provide upstream stormwater 
management Manage local disturbances with natural design approach. Continue development controls for watershed. 

WLN roe 000 02 2,35 12.8 25.5 TypeC 
Previously channelized section. Some erosion Is expected due to development Provide upstream stormwater 
management Manage local disturbances with natural design approach. Continue development controls for watershed. 

WLN TOB 000 03 2.64 18.1 36.1 TypeC 
Previously channelized section. Some erosion is expected due to development. Provide upstream stormwater 
management Manage local disturbances with natural design approach. Continue development controls for watershed. 

Tributary 9 

WLN T09 000 01 4.20 30.5 60.9 TypeC 
Minimal erosion to date, but large scale erosion ls expected due to development Provide upstream stormwater 
management. Manage local disturbances with natural design approach. ConUnue development contJOis for watershed. 
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