









































































































































































































































































































































WALNUT CREEK

TYPE3_PARKS
y , | BT T S e (T | I
Table 2c. Probiem Severlly for Type 3 (PARK) Sites by Geomorphic Reach - Hike and Bike Tralls 1
= =T T O | =
where Hike and
Bike Trails are
! located on outside;
No. of "Excessive”| of bend >=60° but| No.of | Ne.of | Fujure
meanders where | are NOT  |Excassive Bends >=| Reach | Problem
Hike and Bike "Exessive® |(Meanders 60" | Stability | Sevarity
Geomarphic Reach Station_ID Trails are localed | Meanders | SCORE | SCORE | SCORE | SCORE | I
WLN-1 1 1] 0 3 0 o | 768 42.1
WLN-2 | 2600 [ ] [4 0 856 | 471 ] 3
WLN-3 1 21000 ] a 0 [ 84.2 51.8
WLN-4 28850 [} 0 0 ] 8s.1 484 | ]|
WLN-5 _ 42800 0 0 0 81.3 47 | ] 5|
WLN-G P 48450 0 0 0 540 287 | [
WLN-7 . 50650 [} 0 0= =g 586 22
WLN-3 = 54900 [} 0 o | ¢ 53.7 295
WLN-9 69400 [0 0 0 o | 518 285
WLN-10 72200 [ [ 0 0 464 255
WLN-11 76350 [ 0 0 [ 710 | 394 1
WLN-12 18000 0 ] o_ 10 525 | 289
WLN-13 81500 0 0 o o 714 | 393 | o
WLN-14 88570 0 0 0o o 55.4 305 N
WLN-15 94060 [ 0 i 57.8 318 | |
WLN-16 88120 [ 0 o 0 724 388 i
103700 Bk )
WLN-TO1-1 1 0 0 0 o 28.5 15.7
_ 15400 Wk
WLN-T03-1 ) 0 0 0 0 0 86.2 474 .
WLN-T03-2 | 10250 0 C ] 0 1000 | 550 B
WLN-T03-3 14500 1] o 0 0 979 53.8 1
1 19000 ; | SSE——
WLN-WEL-1 : 0 0 0 0 0 | 680 374
WLN-WEL-2 ~ 3080 Q 0 0 0 | 7 40.2
WLN-WEL-2 5800 0 0 0 0| 551 30.3 NN
WLN-WEL-4 9400 0 0 0 0 757 | 416 |
WLN-WEL-5 18000 0 0 0 0 78.9 434 | 1]
an-v_v_l-:i.-s 19450 1] 0 0 0 | 880 528 | I
S 27120 : =T !
WLN-TO7-1 0 a 0 o ] 35.2 193 1
WLN-T07-2 5300 0 0 o 0 359 197 !
WLN-TO7-3 B 8650 0 [ o [ o | @9 16.0 - 7y
12800
WLN-TO7-T7A-1 0 0 0 0 0 20.0 154 | b
5700 2l
WLN-TO8-1 [} [} 0 ] [} 435 239 :
WLN-T08-2 | 140 0 0 6 | o [ a8 [ 262 -
WLN-T08-3 1 2450 [ 0 0 [ 318 | 220
F=2 . JuS00 § ==
[WLN-T0S-1 0 0 [N (] 86.7 477
. 13700
MAX
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WALNUT CREEK

TYPE3_PARKS
Table 3. Problem SCORE for Type 3 (PARK) Sites by Geomorphic Reach
Parkiand — Priority Woodlands Hike and Bike Trails
PBroblem Problem Problem | Total
Geomorphic Reach Station_ID RV PS SCORE | RV Ps | score | RV PS | SCORE | SCORE
WLN-1 0 00 421 0.0 60.0 42.8 25.7 00 42.1 0.0 25.7
WAN-2 2600 0.0 471 0.0 95.0 89.6 85.1 0.0 471 0.0 85.1
WLN-3 21000 50.0 %68 484 85.0 88.7 84.3 0.0 51.8 0.0 132.7
WLN-4 29950 0.0 484 0.0 60.0 76.4 471 0.0 48.4 0.0 474
WLN-5 42800 0.0 447 0.0 60.0 585 351 0.0 447 0.0 351
WLNS 48450 0.0 29.7 0.0 60.0 29.7 17.8 0.0 297 0.0 17.8
WLN-7 50850 0.0 322 0.0 0.0 329 19.7 0.0 32.2 00 19.7
WLN-B 54900 00 295 0.0 60.0 327 196 0.0 295 00 196
WLN-D 68400 500 285 14.2 60.0 285 171 0.0 285 0.0 31,3
WLN-10 72200 500 28.2 14.1 0.0 26.8 16.1 0.0 255 0.0 30.2
WLN-11 76350 50.0 504 252 80.0 49.7 298 0.0 39.1 00 55.0
WLN-12 78800 50.0 316 158 80.0 30.1 18.1 0.0 28.9 0.0 33.9
WLN-13 81500 50.0 51.1 255 950 474 450 00 39.3 0.0 70.6
WLN-14 88570 0.0 30.5 0.0 35.0 323 1.3 0.0 30.5 0.0 1.3
WLN-15 94060 00 318 0.0 350 343 120 0.0 318 0.0 120
WLN-16 98120 00 398 0.0 350 a7 146 0.0 398 0.0 14.6
103700
WLN-TO1-1 0 0.0 157 0.0 350 257 9.0 00 157 00 2.0
15400
WLN-TO3-1 ] 00 474 0.0 350 63.0 22.1 0.0 474 0.0 22.1
WIN-TO3-2 10250 0.0 55.0 0.0 350 706 24.7 0.0 55.0 00 24.7
WLN-T03-3 14500 0.0 538 0.0 35.0 613 21.5 00 53.8 0.0 21.5
19000
WLN-WEL-1 o 0.0 a4 0.0 350 419 144 0.0 374 0.0 14.4
WLN-WEL-2 3080 0.0 402 0.0 350 458 16.0 00 402 0.0 16.0
WLN-WEL-3 5500 50.0 a7 186 0.0 303 00 0.0 303 0.0 186
|WiN-WEL4 9400 500 552 278 0.0 a6 0.0 0.0 416 0.0 276
|WLN-WELS 18000 0.0 434 00 0.0 93 0.0 00 434 0.0 0.0
WLN-WEL-6 19450 0.0 528 00 0.0 528 0.0 0.0 52.8 0.0 0.0
27120
WLN-TO7-1 0 500 233 17 350 21.2 74 0.0 19.3 0.0 18.1
WLN-T07-2 5300 00 19.7 0.0 350 210 73 0.0 19.7 0.0 7.3
WLN-TO7-3 8850 00 160 0.0 0.0 16.0 0.0 0.0 160 0.0 (1)
12900
WLN-TO7-T7A-1 0 0.0 154 0.0 350 8.5 6.5 0.0 154 0.0 6.5
5700
WLN-TO8-1 0 00 253 0.0 350 246 86 0.0 238 0.0 86
WLN-T08-2 1430 0.0 203 0.0 35.0 20.3 74 0.0 203 0.0 7
WLN-T08-3 2450 500 20 11.0 35.0 276 9.7 0.0 220 0.0 206
10500
[WLN-TOS 0 0.0 477 0.0 0.0 417 0.0 0.0 477 0.0 0.0
13700
MAX
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WALNUT CREEK

TYPE3_SUMMARY

|
Summary of All Type 3 Problem SCOREs by Geomorphic Reach
Geomaorphic Type 3 (NO Type 3 (PARK]) Total Walershed
Reach Station_ID PARK) SCORE SCORE SCORE | Rank SCORE
WLN-1 0 0.0 257 25.7 7.0
WLN-2 2600 96.0 85.1 181.1 49.7
WILN-3 21000 211.8 132.7 344.5 94.6
WLN-4 29950 71 471 3641 100.0
WLN-5 42800 0.0 351 35.1 9.6
WLN-6 48450 121 17.8 29.9 8.2
WLN-7 50650 0.0 19.7 19.7 54
WLN-8 54800 234.0 19.6 253.7 698.7
WLN-9 69400 0.0 31.3 313 8.6
WLN-10 72200 0.0 30.2 30.2 8.3
WLN-11 76350 47.9 55.0 102.9 28.3
WLN-12 78800 0.0 33.9 339 9.3
WLN-13 81500 16.1 706 86.6 23.8
WLN-14 88570 12.5 1.3 23.8 6.5
WLN-15 94060 13.0 12.0 25.0 6.9
WLN-16 98120 0.0 14.6 14.6 4.0
103700
WLN-TO01-1 0 57.2 9.0 66.2 18.2
15400
WLN-T03-1 0 214 22.1 43.4 11.9
[WLN-T03-2 10250 0.0 24.7 24.7 6.8
WLN-T03-3 14500 0.0 21.5 21.5 5.9
19000
|WLN-WEL-3 0 0.0 14.4 14.4 4.0
WLN-WEL-2 3080 52.3 16.0 68.3 18.8
WLN-WEL-3 5800 66.2 186 B84.7 23.3
WLN-WEL-4 8400 147.5 276 175.1 48.1
WLN-WEL-5 18000 35.5 0.0 35.5 0.8
WLN-WEL-§ 19450 21.6 0.0 218 59
27120
[WLN-TO7-1 0 7.9 19.1 27.0 74
'WLN-T07-2 5300 0.0 7.3 7.3 2.0
'WLN-TO7-3 8650 0.0 0.0 0.0 0.0
12600
WLN-TO7-T7A-1 0 0.0 6.5 6.5 1.8
5700
WLN-T08-1 0 224 8.6 N0 8.5
WLN-T08-2 1430 0.0 71 T 20
WLN-T08-3 2450 9.0 206 29.6 8.1
10500
WLN-T08-1 0 67.0 0.0 67.0 18,4
13700
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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 10 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.



TABLE 111

EROSION HAZARD AREA
Walnut Creek
FIRST | SECOND FUTULTRes| TOTALTOP | TOTAL | SEDIMENT
""“TE,';S"ED LEVEL | LEVEL N%E,::E"R REACH LOCATION smm &E'f:; ;T'éuaffe WIDTH SEDIMENT | YIELD PER
TRIB. TRIB. ENLARGEMENT YIELD* LINEAR FCOT
' (feet) (feet) (tons) | (fons TLF.)
From Confluence with Colorado River to 2600 ft .
WLN 000 | 000 Ikl sl gota ot Alluvial | 2,600 427 o7 370305 142.43
From 2600 ft U/S of Confluence with Colorado .
WLN 000 | o000 0 [ T i T b Alluvial | 18,400 | 439 107 2626474 142.74
From 2660 & U/S of MKT Railroad to 1950 ft "
WLN 000 | 000 R Allvial | 8,950 538 80 1157790 129.36
From 1950 ft U/S of Purple Sage Drive ;
WLN 000 | 000 O | tad o SO0 LS o S il Hoad Alluvial | 12,850 | 529 108 1415638 110.17
WIN | 000 | 000 o5 |Fom 300U/ of Sphngdale RABBORDIS | uovisi | 550 5.09 51 601085 106.39
, of Cameron Rd
WLN 000 | 000 os |Trom 930 RDVS of Cameron Rd 1o 1250 A WS | oy gei| 2200 2.90 4 107131 48.70
of Cameron Rd
WLN 000 | 000 gy  |[From 12500 L/S of Cameron Rd o STSORUIS: 10,0 padl 4280 2.90 45 429522 101.08
of Cameron Rd.
WIN | 000 | 000 | 08 s:‘l’:' 3557 S0t LS of Cameron R o 2AD0RUS) . oy sadl 14800 2.90 20 760428 53.06
10
WLN 000 | 000 gy [PEeAB0 RV ofitas 10 280 malisol Rock Bed| 2,800 2.85 25 133098 47.54
; Lamar Bivd
WLN 000 | 000 1o [Fm250HtUS ofLamar B to SO0 RUB Ol o0 Bed| 4,150 2.70 0 124649 30.04
, Lamar Bivd | e
A | } S
WLN 000 000 g1 (oM 4400 R USofLamarBivd b AG00RDIS | L uihe | o480 411 2 211360 86.27
, of Metric Blvd
|
WLN 000 | 000 12 |From 1600 R D/S of Metric Bivd o 1070 R UIS | oy Beg| 2,700 2.80 55 209498 77.59
| of Metric Bivd
' From 1070 ft U/S of Metric Bivd to 1600 ft U/S o] |
WLN 000 | o0 g JEERLIGRN Aluvial | 7,070 s34 | 4“4 671129 94,93

Page 10f 3
* From enlargement process based on

one (1) cross section per reach. WLN11.XLS RAYMOND CHAN AND ASSOCIATES. INC.




TABLE 111

EROSION HAZARD AREA
Walnut Creek
waTERsheD (| S ey — sreeaw | seacn [ rorurTee | oo | To T semer
D NUMBER TYPE | LENGTH| EXTCURRE
i TRIB. ENLARGEMENT YIELD* LINEAR FOOT
(feet) (feet) (tons) {tons TL.F.)
WLN 000 14 From 1600 ft U/S of Burmnet Rd to 2300 ft U/S of Rock Bed| 5,480 2.05 10 107631 19.61
Water Park Rd
WLN 000 jg [From 2300 R LUS of Waker Park RAI 1350 |, o] 4060 2,90 0 121435 20.91
D/S of Council Bluff Dr.
From 1350 ft D/S of Council Bluff Or to 100 ft :
WLN 000 16 D/S of Missourl Pacific RR Alluvial 5,580 5.00 40 280562 50.28
Tributary 1
WLN 000 01 E‘?m Canfusnca Wil Wellnid Cieek to Loyol. | .y | 45400 168 3 11872 0.77
Tributary 3
From Confluence with Walnut Creek to 1500 ft )
WLN 000 01 UIS of Hwy 290 Alluvial 10250 6.20 32 367032 35.81
WLN 000 gy |EOm 1800 RUSEHwy 20100200k URol | Lo | apse 6.20 21 104142 24,50
Hwy 290
WLN 000 03 From 5750 ft U/S of Hwy 290 to Blue Goose Rd| Alluvial 4500 6.20 42 142020 31.56
Wells Branch
From Confluence with Walnut Creek to 100 fi
WLN 000 01 DIS of Willow Wide Dr Rock Bed| 3080 3.60 56 166246 53.98
WLN 000 g | IR0 RIS of Wilow Wids Drio 800 R V84 o pgs | 2700 3.80 86 159414 58,61
of Parmer Ln
From 800 ft D/S of Parmer Lane to 2800 ft W/S Rock
WLN | 000 03 ot PRrmar Lane Controlled 3600 2.75 0 26460 7.35
T {From 2800 ft U/S of Pammer Ln to 1450 ft D/S o
WLN 000 iWeIIs Branch Pkwy " Rock Bed| 8600 4.40 20 210941 24.53
Page 2 of 3
* From enlargement process based on
one (1) cross section per reach. WLN11.XLS RAYMOND CHAN AND ASSOCIATES, INC.



TABLE 111

EROSION HAZARD AREA
Wainut Creek
T
FIRST | SECOND TOTAL TOP TOTAL SEDIMENT
w“ﬁ';s"“ LEVEL = LEVEL “'LEH:‘::R REACH LOCATION smu 35:; ';Ux:lé‘l‘,?:! WIDTH SEDIMENT | YIELD PER
TRIB. | TRIB. E | ENLARGEMENT | YIELD* | LINEAR FOOT
' (feet) (feet) {tons) tons /LF.)
From 1450 ft D/S of Wells Branch Pkwy to
WLN | WEL 000 05 | \Velis Branch Py Rock Bed| 1450 4.50 0 11006 7.59
WLN WEL 000 06 [From Wells Branch Pkwy to Bration Lane Alluvial 7670 7.80 22 77958 10.16
Tributary 7
From Confluence with Walnut Creek to
WLN To7 000 01 | Confluance with Trbutary 7A Rock Bed| 5300 2.3 31 83096 15.68
From Confiuence with Tributary 7A to Missouri .
WLN TO7 000 T el Alluvial | 3350 2.00 20 26343 7.86
WLN TO7 000 03  |From Missouri Pacific Railroad to Bull Run Alluvial | 4250 1.78 10 22261 5.24
Tributary 7A
WLN T07 | TIA gy |From Confluence with Tributary 740 600 RUIS | i) | 700 1.82 0 18468 3.24
of Calle Verde Dr
Tributary 8
WLN T08 000 g1 [|From Texas and New Orleans Railroad to 50t |\ it | 1430 2.74 0 6568 4.50
/S of Duval Rd
WLN To8 000 02 From 50 ft U/S of Duval Road to 1150 ft U/S of Rock Bed| 1020 235 10 7665 7.52
Duva! Road
WLN T8 000 oz [From 1150 RS of Duval Road to Missourt. | oo ool ansn 2.64 0 36009 4.47
Pacific Railroad
Tributary 9
WLN To9 000 01 gg“e 750 R D/ of Dakota Lane to Mentihown | oy magl 13700 420 10 1943218 14.18
Page 3 of 3
* From enlargement process based on
one (1) cross section per reach. WLN11.XLS 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 A4: Rehabilitation of Water Course Reaches;
Type B: Restoration of Continuity Between Water Course Reaches; and,
Type C: Rehabilitation of River Valleys.




Type A Restoration Programs (Localized)

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

channel morphology.

TYPE A: SITE LEVEL REHABILITATION 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
2 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 arun. 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.



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.



Type C Classification of Restoration Works

TYPE C:
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 4 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 in 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.




TABLE 121

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS

Walnut Creek o - ]
| FIRST | SECOND EXISTING % | FUTURE % | SEDIMENT | EXISTING | FUTURE
WATERSHED) Lever | LeveL | AePER REACH LOCATION R | e | 1ot [REACH| IMPERVIOUS | IMPERVIOUS | YIELD PER | LAND USE, | LAND USE,
TRIB. | TRIB. COVER COVER | LINEAR FOOT | CURRENT Rg| ULTIMATE Re
{foety | (%) (%) %) {tons TL.F.)

WLN 000 | 000 gy |Frer Confluence with Colorado River 102600 | iy |0 Adjustment| 2,600 | 0.18 29.0 476 142.43 1.40 6.00
fl U/S of the Confluence with Colorado River ! ’ ' ’ ’ '
From 2600 f U/S of Confluence with Colorado . "

WLN 000 | 000 i el Alluvial | In Adjustment | 18,400 | 0.24 29.4 48.5 142.74 1.50 6.50
From 2660 R U/S of MKT Railroad to 1850 ft . .

WLN goo | o000 08 [t onis S Citin Bk Alluvial | In Adjustment | 8,950 | 0.22 214 450 129.36 1.02 5.50
From 1950 ft U/S of Purple Sage Drive . .

WLN 000 | 000 04 |y tonded 10 300 f LIS of Sovioodale Road Alluvial | In Adjustment | 12,850 | 0.31 21.9 454 11017 1.06 5.60

WLN 000 000 o5 [|From300R LIS of Springdate RA 0850 ADNS | ooy | 10 Adjustment| 5.650 | 0.18 22.4 452 106.39 1.08 5.50
of Cameron Rd
From 950 f D/S of Cameron Rd to 1250 ft UIS -

WLN 000 | 000 06 | omerom R Rock Bed| In Transition | 2,200 | 0.36 22,6 45.1 48.70 1.00 2.90

WLN 000 | 000 oy [From1250R WSiot Cameron R o B78ORLNE 1o o bl iy Transition: | 4,250 | 028 23.0 45.3 101.06 1.00 2.90
of Cameron Rd.

WLN 000 | 000 08 : ;‘I"T:g 50 R LIS of Cameron Rd 10 2400 AWIS; oy o 1n Transition | 14500 | 035 | 237 45.1 53.06 1.00 2.90

WLN 000 | 000 og [From2400RLIScfIHI5W0250RUSof |0y aoyl o Transiion | 2,800 | 038 | 249 448 47.54 1.00 2.85
Lamar Bivd

WIN | 000 | o000 10 mf$ WS of Lamar Bivd 10 4400 RS of o o poi| 1 Transition | 4.150 | 048 | 253 428 30.04 1.00 2.70

WLN 000 000 19 [From 4400 RIVS of LamarBivd 10 1600 RIVS | 0 iy | 1y Transition | 2450 | 0.57 25.4 435 86.27 1.20 495
of Melric Blvd

WLN 000 | 000 12  [From 1800 & /S of Metric Bivd to 1070 RWS | o Bogl 10 Transiion | 2700 | 0.44 255 437 77.59 1.00 2.80
of Metric Blvd

WIN | 000 | oo 13 |FromA070 RIS of Malrc Bivd 1o 1800 WIS | o oc | (i vrangiion | zoro | 0as | - 249 4.2 94.93 1.15 5.00
of Bumet Road

WLN | 000 | 000 14 [|From 1600 R UIS of Bumst Rdto 2300 RIS off oy gl 1 Transition | 5,450 | 082 | 187 45.5 19.61 1.00 2.95
Water Park Rd |

RAYMOND CHAN AND ASSOCIATES, INC.
WLN12.XLS Page 10of 6



TABLE 12-1

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS

_ _V_Valnut Creek! | ,[
R | - I [ (s i
FIRST | SECOND ! [ PRIORITIZATION| PHASE1 "d"-ﬁédaﬁﬁ_eﬁn_" S e L A
WATERSHED FUTURE R,
D LEVEL | LEVEL N?JEI::EHR CURRENT :’E | SYSTEM RANK | WATERSHEDS | MANAGEMENT MANAGEMENT SPECIFICS
- TRIB. | TRIB. | ! SCORE RANK SCORE APPROACH
1 -
l | i, e
WLN ] | Provide upstream stormwaler management for new development. Very high estimatas of fulure erosive losses.
o i | ol il | 5.2 738 Type G Manage local disturbances with naturat design approach. Continue development controls for watershad
WLN ! ' Provide upstream stormwalter management for new davelopment. Very hlgh_a_s;l;;alss t_)l futluse erosive losses.
000 | 000 _i 02 439 65.0 100.0 Type C Manage local disturbances with natural design approach. Continue development controls for watershed.
. * ——- e T
WLN l | Provide upstraam stormwater management for new davelopment. Very high estimates ol fulure erosive losses,
— L L i | s 100.0 Tpel Maﬂaga local dlslumances with natural design approach. Conlinua davalopment controls for watershed
| Provide upsl.ream stormwater management for new development. Very high astimates of future eroslve losses.
WILN o 000 04 529 100.0 j 1ea.8 TypeC Manage local disturbances with natural design approach. Continue development controls for watarshed.
WLN { Provide upstream stormwater management for new developmant. Very high estimates of future erosive losses.
900 000 05 5.09 50.5 g TypeC |Manage local disturbances with natural design approach. Conlinue development controls for watershed.
o |Provide upsiream slommwater management for new developmant. However, developmant adjacent to reach withoul
WLN 000 000 06 2.80 24.5 49.0 Type C controls can cause Jocal disturbances. Manage local disturbances with natural design approach. Continue
_‘davelopment controls for watershed, BN o
'vaide upstream stormwater management for new developmant. Very high estmates of future erosive Iosses
WIN uod 009 ue 290 220 44.0 T 'Manage local disturbances with natural dasign approach. Continue development controls for watershed.
Provide upstream stormwater management for new developmant. However, development adjacent ta reach without
WLN 000 000 08 290 44.5 89.1 Type C controls can cause local disturbances. Manage local disturbances with natural design approach. Continue
S R _development controls for watershed,
Provide upstmam stormwater management fof new development. However, development adjacent to reach without
WLN 000 000 09 2.85 27.9 55.9 Type C controls can cause local disturbances, Manage local disturbances with natural design approach. Continue
development controls for watershed.
Provida upstream stormwaler management for new development. Howsver, development adjacent to reach without
WLN 000 0oo 10 270 247 494 Type C controls can cause local disturbances. Manage local disturbances with natural design approach. Continue
; 5! e | | . D by davelopment conirols for walarshed. .
| Provide upstream stormwater management for new development. Vary high estimates of future erosive losses.
VLN 000 e " 41 [ 458 9156 Type € Manage local disturbancaes with natural design approach. Continue developmeant controls for watershed.
WLN Provida upstream siomwater management for new development. Very high estimates of future erosive losses.
000 000 2 2.80 241 48.2 Type.& Manage local disturbancas with natural design approach. Continue development controls for watershed.
WLN Provide upstream stormwater management for new development. Very high estimates of future erosive losses.
000 000 13 434 58.4 100.0 Type G Manage local disturbances with natural design approach. Continua devetopmant controls for watershed.,
i " |Provide upstream siormwater management for new development. However, development adjacent (o reach without
WLN 000 | 000 | 14 2.95 209 418 TypaC controls can cause local disturbances. Manage local disturbances with natural design approach. Continue
| i development controls for walershed.
RAYMOND CHAN AND ASSOCIATES, INC.
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TABLE 12-1

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS

Walnut Creek ’ ' _L
T - T TR ER I e D e
FIRST | SECOND | EXISTING% | FUTURE% | SEDIMENT | EXISTING | FUTURE
wAT'EI';SHED LEVEL | LEVEL NFII.IEI\‘:BC:R REACH LOCATION sﬁﬁ‘é"‘ f;’:;fl'g‘ &i‘:ﬂ; gfggg IMPERVIOUS | IMPERVIOUS | YIELD PER | LAND USE, | LAND USE,
TRIB. | TRIB. COVER COVER | LINEAR FOOT | CURRENT Rg| ULTIMATE Rg
{fest) | (%} %} %) {tons7L.F) ]
From 2300 ft U/S of Water Park Rd to 1350 fi
WLN 000 000 8 s ot o AT Rock Bed|  Stable 4060 | 0.89 16.0 449 29.91 1.00 2.90
WLN 000 000 g [crom1awa R DiS of Councll BUDe 100 8: | oy Stable 5580 | 0.57 17.8 436 50.28 1.00 5.00
DfS of Missouri Pacific RR
Tributary 1
WLN 101 | 000 01 ':;m“ Conflusnce with Walnul Creek lo Loyola 3 o1 [ 1o Transition | 15400 | 0.52 194 20.4 0.77 1.13 1.90
Tributary 3
WLN | T03 | o000 g1 [From Confluence with Walnut Creek 10 15008 | . o | o ransition | 10250 | 053 | 18 478 35.81 1.00 6.20
U/S of Hwy 280
WLN 103 | o000 02 :"3;“2;%0“ RUIS of Hwy 200 0 STSORUIS of | it [ in Adjustment| 4250 | 0.49 7.8 48.1 24.50 1.00 6.20
WLN TO3 000 03  |From 5750 ft U/S of Hwy 290 o Blue Goose Rd| Alluvial | In Adjustment | 4500 | 0.87 7.7 47.8 31.56 1.00 6.20
{Walis Branch _
From Confluance with Walnut Creek to 100 ft .
WLN WEL | 000 6 5 i\l Aiila Dt Rock Bed| In Transition | 3080 | 0.81 206 51.3 53.98 1.00 360
WIN | WEL | oo gz (om0 ROSoRWllowWids Det0 SO0 RDM! b o weal tirrarisgs: | 20 | o 205 525 56,61 1.00 3.80
of Parmer Ln
From 800 f D/S of Parmer Lane to 2800 & U/S Rock s
WLN WEL | o000 B e rpareslang Controlleg| ' Transition | 3600 | 097 20.8 53.8 7.35 1.00 275
From 2800 ft U/S of Parmer Ln to 1450 ft /S .
WLN WEL 000 04 of Wells Branch Pkwy Rock Bed| In Transilion | 8600 0.77 20.9 56.9 24.53 1.00 440
From 1450 ft D/S of Wells Branch Pkwy to -
WLN WEL | 000 05 | Nells Branch Pkwy Rock Bed| In Transition | 1450 | 0.62 17.5 575 7.59 1.00 4.50
WLN WEL 000 06 |From Wells Branch Pkwy o Bration Lane Alluvial Stable 7670 1.06 17.8 53.2 10.16 1.00 7.80
RAYMOND CHAN AND ASSQCIATES, INC.
WLNI12XLS Page 3 of &



TABLE 121

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS

Walnut Creek
FIRST | SECOND PRIORITIZATION PHASE 1 RECOMMENDED B i
FUTURER
WATI?F;SHED LEVEL | LEVEL NRUEP'AABCEI..'R CURRENT 5’5 SYSTEM RANK | WATERSHEDS| MANAGEMENT MANAGEMENT SPECIFICS
TRIB. TRIB, SCORE RANKSCORE | APPROACH
Provide upstream stormwaler management for new development. However, development adjacent to reach withoul |
WLN 000 000 15 2.90 216 4314 Type C controls can cause local disturbancas. Manage local disturbances with natural design approach. Continue
development controls for watershed.
Provide upstraam stormwater management for new developmant. However, deveiopment adjacent to reach without
WLN 0ao 000 16 5.00 23.4 46.8 Type C controls can cause local disturbances. Manage local disturbances with natural design approach. Continue
development controls for walershed.
Tributary 1
WLN Tot 000 o1 1.68 196 392 TypeA I!t:)mg of the !egs! impacted reaches in the Walnut Creek Walershed. Manage localized disturbances using natural
asign guidieines.
Tributary 3
WLN Provide upstream stormwaler management for new development. Manage local disturbances with natural design
s 00 01 620 415 83.1 Type.C approach. Conlinue development controls for watershed.
Provide upstream stormwater management for new developmant. Provida grade control to control migration of
WLN T03 000 02 6.20 373 746 Type C dangarous knick points. Manage local disturbances with natural design approach. Conlinue development controls for
walershed.
Provide upstream stormwater management for new davelopmeant. Provide grade control Lo control migration of
WLN T03 000 03 6.20 33.2 66.3 Type C dangerous knick points. Manage local disturbancas with natural design approach. Conlinue development controls for
walershed.
Wolls Branch
Minimal erosion {0 date due to rock bed, but large scale erosion is expected. Provide upstream stormwaler
WLN WEL 0c0 o1 3.60 23.2 46.4 Type C management for new development. Manage local disturbances with natural design approach. Continue development
controls for watershed.
Minimal erosion to date due to rock bed, but large scale erosion is expected. Provide upsiream stormwater
WLN WEL 000 02 3.80 78.8 100.0 TypeC management for new development. Manage local disturbances with natural design approach. Continue development
controls for walershed.
Minimal erosion to date, but some future erosion is expected due to development. Provide upstream stormwater
LN WEL || 000 03 275 0.8 61.7 Type C management. Manage local disturbancas with natural design approach. Continue development controls for watershed.
Minimal erosion io date due to rock bed, but large scale srosion is expected. Provide upstream slormwater
WLN WEL 000 04 4.40 45.1 90.3 Type C management for new development. Manage local disturbances with nalural design approach. Continue development
controls for watershed.
WLN WEL Minimal erasion to date, but some future erosion is expecied due lo devalopment. Provide upstream stormwatar
000 05 4.50 2.5 511 e management. Manage local disturbances with natural design approach. Continug davelopment controls for watershed.
Minimal erosion fo date, previously channelized. Howeaver, some future erosion is expecled. Provide upsiream
WLN WEL 000 06 7.80 278 55.6 Type C stormwalar management for new development. Manage local disturbances. Continue development controls lor
walershed.
RAYMOND CHAN AND ASSOCIATES, INC,
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TABLE 1241

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS

Walnut Creek [
- feiomfionieish Sl - P — __5_ —— — —
FIRST | SECOND T ' EXISTING % | FUTURE % | SEDIMENT | EXISTING | FUTURE
wansgsuen LEVEL | LEVEL NRUEI\‘IABCI:.*R REACH LOCATION STT’;IE;” cct;”m%z Lﬁﬁ;’:‘ :Eg:: IMPERVIOUS | IMPERVIOUS | YIELD PER | LANDUSE, | LAND USE,
TRIB.  TRIB. | COVER COVER | LINEAR FOOT | CURRENT Rg | ULTIMATE Rg
Tfeot) | (%) {%) %) {tons 7 L.F.)
Tributary 7
WIN | Tor | o000 g e Ganfmnce it Walnut Ceegk b Rock Bed| In Transition | 5300 | 1.21 32.4 405 15,68 1.04 2.40
Confluence with Tributary 7A
WLN T07 000 g, |From Confuence with Tnbulary 7A 1o Missodr | o oo | fnransiion | 3950 | 443 7.8 43.4 7.86 235 4.70
Pacific Railroad
WLN T07 000 03 From Missouri Pacific Railroad to Bull Run Alluvial Stable 4250 1.08 40.2 44,2 5.24 275 490
Tributary 7A -
WLN T07 | TIA g1 |From Confluence with Tributary 70 600 AWIS | ) il | guante | 5700 | 0.88 25.7 32.4 3.24 1.24 2.25
of Calle Verde Dr
Tributgry B
WLN TO8 | 000 g1 |From Texas and New Orteans Rallroad W0 SOR | o ool | 1n Transition | 1430 | 0.08 23.4 7.5 459 1.13 3.0
/S of Duval Rd
WLN T08 | 000 o2 [From S0RUIS of Duval Road to 11SQAUS of | o\ o4t 1o Transition | 1020 | 178 272 30.8 7.52 1.00 2.35
Duval Road
WLN TO8 | 000 gp  [Prom1S0R WS ofDwal Roadta Misssbn | oopmanl  oiang 8050 | 0.91 3.4 433 4.47 1.02 270
Pacific Railroad
Tributary 9 |
WLN T08 000 01 g‘::: 750 R OIS of Dakola Lane lo Memiliown | ooy pod| 1 Transition | 13700 | 0.77 18.7 56.1 14.18 1.00 4.20
RAYMOND CHAN AND ASSOCIATES, INC.
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TABLE 1241

CHANNEL EROSION MANAGEMENT RECOMMENDATIONS

1 |
- Walnut Creek ' |
; | ' ' ]
{ | | — T — . . R i —
FIRST | SECOND PRIORITIZATION PHASE1 | RECOMMENDED
WATERSHED | FUTURE R |
D LEVEL | LEVEL NTJE!:BCSR CURRENT :’ SYSTEM RANK | WATERSHEDS| MANAGEMENT MANAGEMENT SPECIFICS
TRIB. TRIB. | & SCORE RANK SCORE APPROACH
! | i i
Tributary 7 | |
Minimal arosion to date, but soma future erosion is expacted due to development. Provida upstream stormwater
s Tz Ll . | i) g e Type C management Manage local disturbances with natural design approach. Continue development controls for watershed.
WLN i Mlnimal arosion to dale but some fulure eroslon is expected due to development. Provide upstream stormwater
o7 fiop 02 | 200 143 28.7 Type G management Managa local disturbances with natural design approach. Continue developmenl oontro!s for watefshad
Previously channelized section. Soma erosion is expected due to development. Provide upstream stormwatar
ML L ABo = = . i | Typec management. Manage local disturbancas with natural design approach Connnue devalopment controls for watershed.
Trbutary 7A| | P S R
i I i Minimal erosion to dale, but large scale erosion is expected due to daveloprnenL Provlda upstream stormwater
| |
N 107 Tt a1 Lha 33 197 TypaC managemant. Manage local disturbances with natural design approach. Continue developmant conltrols for watarshed.
Tributary 8 e _ _
Previously channelized seclion. Some erosion is expecled due to development. Provide upsiream stormwatar
Lo S — e =i 206 413 Type C managemanL Manage local disturbances with natural dasign approach. Conlinue develcpment controls for walershed
| Previously channelized seclion. Some erosion Is expecied due to development. Provide upstream stormwater
R | 108 000 02 i e L 258 Type & managemenl. Manage local disturbances with natural design approach. Continue development controls for walershed.
4 L28 : s
| Praviously channelized seclion. Some erosion Is expecied due to development. Provide upstream stormwater
VL L aog 0 l 454 184 984 Type management. Manage local disturbances with nalural design approach, Continue development controls for watershed.
Tributary 9 a y i i o —
WLN Minimal erosion to date, but large scale erosion is expected due lo development. Provide upstream stormwater
(e Gap o 420 30.5 60.9 Tipe management. Manage local disturbances with natural design approach. Continue development conlrols for watershed.
RAYMOND CHAN AND ASSOCIATES, INC,
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