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Introduction

* Flood Risks in the City of Placerville

= City Development Occurred during California Gold
Rush
= Challenges facing the City
* Hangtown Creek
* Central Business District
* Historic Buildings
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Study Area
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At-Risk Buildings
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At-Risk Buildings
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At-Risk Buildings
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storical Flooding
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Hangtown Creek Comprehensive

Watershed Plan

Obtain new topography and aerial
photography of the City and watershed

Compute flow rates for the Hangtown
Creek watershed

Determine flood depths along Hangtown
Creek

Investigate the feasibility of projects to
reduce flood risks
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Aerial and LIDAR Survey
Data Collection
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Existing Conditions Hydrology

Watershed Delineation — Soil Data —> Ground Cover Data —

Precipitation —
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Hydrologic Model Validation
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Discharges at Key Locations from
Current and Previous Studies

Trlb(z;arz];;«rea 10 year 25 year 50 year 100 year

L. HMS

Description Nod
Oode | RBF | FEMA | DA | RBF | FEMA | DA RBF | FEMA | DA | RBF | FEMA | DA RBF | FEMA | DA

Near Upstream
end of
Hangtown creek J72 1.56 1.6 - 496 270 - 645 - - 755 410 - 864 490 -
Broadway and
Mosquito Road J56 2.79 - - 855 - 996 | 1115 - - 1306 - 1495 - 1850
From Randolph
Canyon J104 | 4.57 4.7 - 1205 760 - 1599 - - 1890 | 1140 - 2180 1380 -
From Cedar
Ravine J33 5.55 5.6 - 1385 | 1000 | 1750 | 1839 - - 2174 | 1540 - 2508 1870 | 3219
Main Street and
Sacramento
Street J18 7.80 8 - 1947 | 1580 - 2568 - - 3027 | 2410 - 3483 2920 -
Downstream end
of Hangtown
creek J30 8.56 - - 2102 - - 2769 - - 3261 - - 3749 - -
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Flood Profiles

* Flood profiles for 10-, 25-, 50- and 100-
year storm events
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New vs. Old Floodplains

Nole: Floodpiain Mapping was generatas using an automatzd
process by Infarsecting the 100-yoar HEC-RAS water surtace proflie
and surface generatad from 1-foot cantour accuracy mapping.
Floodpiain bourdaries Include dsconnectad pleces. ermors dug to
‘complexilies near stuctures, and omer anomalles ihat require

adjustment prior ta Analizalicn,
e XY Y

—— Hangiown Creek Centeriin

Preliminary 100-year Floodplain Boundary (2011)
[ Piscenville ity Limits
Effective FEMA Flood Zone
0.2 PCT ANNUAL CHANCE FLOOD HAZARD
l:l Zaone A
[ zone AE

| Zone D
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Evaluation of Potential Flood Damage
Reduction Projects

« Eighteen potential project locations
identified (Off-channel detention, in-
channel storage, watershed storage)

 Four potentially f@a@sioie™ve
peak flow reductig i
potential environmental impacts, and
projected costs




Potentially Feasible Projects

100-year
Location Flow Limiting Factor
Reduction
Placerville Dr Benefits small number of
C ) : 100 cfs :
behind Polaris downstream properties
Between
Morrene Dr & Storage capacity limited by
I : 50 cfs A
Hawks Landing existing development
Ct
Upstream from : :
L Wiltse Rd 100 cfs Topographical constraints
Behlnq 2 : Limited tributary area &
R ROIELID IATeEeln S0 @i otential embankment height
District Bldg P J
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Potential Project |

Looking Upstream
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Potential Project L

Looking Upstream

Looking Downstream
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Potential Project M

Looking Upstream Looking Downstream
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HEC-FDA

 Tool to Quantify Flood Damage Reduction
Benefit (3)

 Flows from HEC-HMS model

« HEC-RAS water surface profiles for 10, 25,
50, 100 year events

* Finished Floor Elevations of 250 structures
from LIDAR and field investigation

 FEMA Depth-Damage curves

« Structure Value Estimates from County
Assessor
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File  Edit

Plan:

HEC-FDA

L]
Yiew Help Fle Edt View Help
|Without | Suean: [Hangtown G | | P [withoue = steam

Analysis Year JZUH ;] Analysis Tear: ]2011 j Damage Reach: HTCO1
Piofie:  |2011 HTCreek Use An Exsting PrUNEJ | Functior; | EPO1 Use.
Deswiption: [2011 Hangtovn Cresk Base Profile Moles.. ] | | Descrption |
Dischargs Prababiity | Stoge Probabily | i o S
| Invert J‘ 0175 I 9‘5 1‘ nl15 = [# el | Funcion Statistics...|
Station Stage 0 fefs) Stage (it] 0 fefs) Stage [fi] 0 (cfs) Stag Plot..
| 1] zecm8.910 2024.00 135 2028.36 456 2028.%6 645 | B
2| aeemasin 2021.00 435 202672 436 2026.72 £45 I TN
(3] 24613440 2500 435 202052 436 202052 545 e Dischage | Dicaca i
4] 24522380 203,00 435 20650 495 201650 £45 Probabiily (cfs) [ T T % S
5] 24402080 2003.00 43 2mza9 496 2012.69 645 0.9930 BT 7] 90 =
5| 24280860 2004.00 435 200.02 438 2010.02 £45 0,950 3 23 232 x
7] 2108300 1997 42 435 200451 436 2004.81 £45 050 450 . 405 19
8| 24041080 199500 435 2000.30 496 2000.30 545 09000 51 8 191 58
3]  23986.900 1393.00 13 2000.35 436 2000.35 645 08000 &7 545 622 72
[10]  23778.460 1987.00 435 1992.93 498 1993.93 £45 07000 7a3 657 738 o4
11|  2a7eEos0 1387.00 435 1993.95 436 1393.95 £45 05000 1041 P a8 111
12| 254z 134587 435 195259 496 195259 545 03000 1371 1172 1285 147
ﬁ 22495130 1947.76 436 195211 496 T2 645 0.2000 160 1378 1516 176
4]  zessgee0 194592 435 1950.89 4% 1950.89 £45 01000 2072 1713 1 a0 237
15|  2a4zz3m0 134491 435 1950.02 436 1350.02 £45 004 255 2183 Eyer 20
16| 22376300 134537 435 194852 436 134852 645 ooz 3184 5403 a5y e
E 22331.660 194355 436 1947.58 496 1947.58 ﬁ
8|  zeesz.880 134150 4% 1947.02 436 1947.02
8|  zao7ann 193,00 40 184255 740 Ta o || B | Edt | e Lties | Help
20| 22021460 193595 740 194243 740 134243
[21] 21957230 193500 740 193950 740 133350 5 o o ;‘fs‘ I
22| om0 1m0 70 1973 0 19873 S e i S to
12| z7Enam 193215 740 1936.93 740 1936.93 Station ($1.000'5) s1o00s) | (510005 it
|24] 21675330 1331.00 740 1936.03 740 193808 |64] PLACERVILLE TEIIAEZ 3T H 0m ]
|25] 21438460 132800 740 193313 740 193313 |674 PLACERVILLE 7639.452 47641 30.00 168335 _J
|26] 21163700 132200 740 1328.76 40 1928.76 | [6B3 PLACERVILLE 7860.837 3313 30.00 163297
|27] 20973320 191300 314 1922.56 4 192856 | |611 PLACERVILLE 3156.012 21384 30.00 169596
lea| 20940030 1915.00 214 192536 14 1925.35  [515 PLACERVILLE S1EE.012 58 3000 163894
|23 20856810 1916.00 814 192458 14 192458 |31 PLACERVILLE 8156012 9560 30.00 170347
|30] 20761520 131600 814 192238 214 182238 | |sO0 PLACERVILLE 8276441 2000.00 30.00 1707.94
|3 20755860 191500 314 192267 4 192267 | |p40 PLACERVILLE 3504.298 10810 30.00 1701.00
32| zo7ar.sT0 1915.00 214 1922.34 14 192234 [st, B9721006 2372101 000 30,00 171256
4] | St 9147.7637 9147.764 87959 3000 171556
o 680 PLACERVILLE 9424716 42020 30.00 1723.42
- = - 635 PLACERVILLE 9844.364 562.87 30.00 178478
b Hudtrg | Economies | Wi | Exvalion | Help 5112750654 12750654 3000 000 1738.93
Cument Study 73MAIN ST 13531643 674 30.00 182066
File Name cuments and 705 CANAL 5T 13640.203 26398 3000 184504
72 MAIN 5T 13640.203 155,86 30.00 1825.95
Title: Placenillle_HTC 76 MAIN 5T 13640.202 9314 30.00 1826.20
78 MAIN 5T 13783.454 6383 3000 152300
Hescipi 35 MAIN 5T 13950.005 79,30 an.00 182384 |
= e e e e

L]
File Edt “iew Help
Flan: Without _:J e Hangtown Cr _-]
Analysis Year: 2011 j Damage Aeach: HTC43 :_l
-
Damage Category: |E0M -~
Function: |AggDamgm 3303 Use An Existing Function
Deseription: |
Define Uncertainty
(i & Momal  Trar 1
Stage Darmage Standard Deviation B
[ft] ($1.000°%] of Erar
= o 3 2
B 184250 0.on 0.00
H 1843.00 n.on 0.00
8 1843.50 551 0.0o0
) 1844.00 21.24 0.0o
Lo 1844.50 4837 0.00
1 1845.00 9567 0.00
12 1845.50 157.09 0.0o0
13 1846.00 237.94 0.0o
14 1846.50 3302 0.00
15 1847.00 451.2¢ 000 B
16 1847.50 590,01 0.00 Tabulate..
17 1848.00 745,02 0.0o —J
18 184850 914.93 0.00
19 1843.00 1101.92 0.00 4
20 184350 1304.16 0.00
Fie Heln
Placervills_HTC
Equivalent Anrual Damage Reduced and Distibuted by Plans
[Damage in $1.000')
Discount Rate: 7.625
Analpsis Period: 50 Years
Frobability D
Equivalent Annual Damage e M‘;"ZJ
Total Total —
s without with Diamage
2 Description Project Froject Reduced 75 Al
Without project condition 1408 42 140E.42 000 0.o0
DB With Dietention Basin near Orch 1406 42 1389.93 16.43 1233
A Plan added during import of We 1406 .42 1363.80 4262 3712
Plan added during impart of w'e 1406.42 1369.44 36.99 .24
ed Plan added during impart of Wz 1406.42 1314.79 91.63 FE.0E
al L . /_]
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Project Benefit Analysis

* Estimate of damage e
with and without
each and all four

projects
* Parcels with o
. 90 | —Res?dem?d Structure
structures impacted s Rt s
—_— mercia ctura | —
1 % 70 {— Commerical Cont
by 100-yr floodplain 0 oot
gf_ 5{]_—Public Contents / //
(250 structures) : / n
E — | ——1 |
Finished fl R
[ ]
INIS e oor . » — 77
elevation from LiDAR A T e
and field estimates Dot
Event
Event Damage Event Project | or | Damage With | Projects C, I,
Hydrologic Event Existing Damage With R Event Projects C, |, L, R Event
Event Probability Conditions ProjectlorR Benefit LR Benefit
10-year 0.10 § 4,202,000 5 4,105,000 $ 97.000 $ 3,955,000 5 247,000
25-year 0.04 5 6445000 $ 6,336,000 | $ 109,000 | $ 6,062,000 $ 383,000
50-year 0.02 § 7,696,000 $ 7,613,000 | $ 83000| $ 7,336,000 $ 360,000
100-year 0.01 § 9,278,000 $ 9,168,000 | $ 110,000 | $ 8,934,000 5 344,000




Other Project Benefits

* More Difficult to Quantify
= Recreation
= Vehicle Damage Prevention
= Habitat Preservation and Enhancement
= Groundwater recharge
" |Infrastructure Protection
" Emergency Services and Public Safety
= Mitigation Banking
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Project Costs and Benefits

Table 18: Equivalent Annual Damage to Buildings

. Equivalent Annual Equivalent Annual
Scenario
Damage Damage Reduced
Existing Conditions $1,407,000 -

With Project C $1,399,000 $8,000

With Project L $1,390,000 $17,000

With Project | or R $1,364,000 $43,000

With Projects C, L, land R $1,315,000 £92.000

Table ES-1: Estimated Cost and Expected Benefit Summary

Project Es_timated Cnmprehensive Camprehensiv_& Benefit_—Cast
Capital Costs Project Costs Damage Reduction Ratio
C $862,000 $962,000 $173.000 02
I $766,000 $866,000 $1,068,000 1.2
L $855,000 $955,000 $402.000 04
R $832,000 $932,000 $1,017,000 1.1
C.ILLR $3,315,000 $3,715,00 $2,167,500° 06
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Conclusions

Even small, local projects may provide flood
reduction benefit

Projects with significant flood damage reduction
benefits may produce benefit/cost ratios greater than
1 while targeting high frequency storm events

Grant funding applications may be more attractive
with higher b/c ratios (Consumnes American Bear
and Yuba Rivers Integrated Regional Water
Management Plan)

Combine with Local Development Projects as
Mitigation Bank
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