Chapter 7 Evaluation

CHAPTER 7

Evaluation

Under Evaluation you may review the study status, perform two types of
analyses, and evaluate results. The two analysis options are of plans by
individual analysis years and equivaent annua damage over the specified
analysis period (project life) for the plan. Note: the plan evauation for both
the base and most likely future analysis years must be successfully computed
before performing equivaent annual damage computations for that plan.

In general, data devel oped and displayed under HydEng and Economics
represent the best estimates of the median values of the exceedance probability,
stage, and damage functions for without- and with-project conditions.
Uncertainty parameters of the functions are also devel oped for study
conditions. The analyses performed and results displayed under Evaluation
use the median valued functions and associated uncertainties to produce

expected values. The computational procedure used is Monte Carlo.
Appendix F describes the computation procedures in detail.
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Study Status Report

7-2

The Study Status Report under the main Evaluation window is an important
report that displays the completeness of the exceedance probability, stage, and
damage data for specific plans and analysis years required for computations.
Figure 7.1 shows the report. The report keys off the assignment tables found

under the View Menu for each of the individual functions. The following

process is used: when the exceedance probability assignments for al streams
and damage reaches for a given plan and analysis year are complete a P for
exceedance probability completenessis indicated for that plan and analysis year
on the Study Status Report. A Similar processisfollowed for stage (S). For
damage ($), the functions are required for all study damage categories,
streams, and damage reaches.

i Study Status Report
File ieww  Help
Bear Creek - Plan Formulation
Study Status
Most Likely | =
Baze Year Future “aar
Plan Mame Plan Description 1939 2020
weithout wiithout project condition P5% F5%
Plan 1 Dietention + Channel Imp. F5% F5%
Flan 2 Floodwall Oy F5% F5%
Plan 3 Detention, Channel Imp., and Floodwall FS% FS§
] _*IJ
Legend

P: &l exceedance probability functions for thiz plan are completed.

S: Al stage-dizcharge functions for this plan are complete,

$: &l stage-damage functions for thiz plan are complete.

“Data iz incomplete.

Once an analysis year for aplan has designated P S $ in the Study Status

Figure 7.1 Study Status Report

Report, you can perform the analysis for that condition under the Evaluation of
Plans by Analysis Year menu. If one or more labels (P S $) are not shown,
an * appears, indicating that some data are missing and HEC-FDA will not
perform the analysis. Y ou should return to the appropriate function assignment
tablesto review what data are needed for that plan and analysis year.
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Evaluation of Plans by Analysis Years

..‘, Bear Creek - Plan Formulation - Evaluation of Plans by Analysis Year
File Edit Help

HINT: We recommend you review the Study Status Report prior to
attempting to compute the plan and analysis year damage and performance
results.

Y ou compute information on damage and engineering performance under
Evaluation of Plans by Analysis Years. The base and most likely future
conditions analysis years of aplan must be successfully executed prior to
performing Equivalent Annual Damage Analysis.

Figure 7.2 shows the selection table for analysis. Y ou must include the
without-project conditionsif not previoudly successfully run. You can click on
aplan and analysis year to highlight it for computations. You click and drag to
highlight a sequentia series of analysis years and plans. Y ou hold Control and
individually click on analysis years and plans to select a set of nonsequential
analysis and plans for computations. Y ou may run the program without using
the uncertainty of the functions (no risk-based analysis) by not checking (leave
blank) the boxes for a plan under Use Uncertainty. For this condition, the
analyses are performed as conventional studies prior to risk-based analysis
being required. The expected probability function is used along with the stage-
discharge and damage-stage functions without uncertainty to compute expected
annua damage.

Uze Flan Flan Analyziz Date of =
Execute | Uncertainty |  Mame Descriphion ear E xecution
v v Without  'Without project condition 1933 Thu Moy B, 1937 7:52:27 &M Pacific: Star
v v Without  wWithout project condition 2020 Thu Mow B, 1937 8:09:13 AM Pacific Star
~ ~ Flan 1 Detention + Channel Irmp. 1933 Thu Mow B, 1937 8:10:08 AM Pacific Star
vy vy Plar 1 Detention + Channel Imp. 2020 Thu Moy B, 1937 3:11:24 &AM Pacific: Star
v v Plan 2 Floodwall Only 1933 Thu Mow B, 1937 8:13:09 AM Pacific Star
~ ~ Plat 2 Floodwall Only 2020 Thu Mow B, 1937 8:15:12 AM Pacific Star
v v Plan 3 Detention, Channel Imp., and Floodwal 1933 Thu Mow B, 1937 8:16:35 AM Pacific Star
v v Plat 3 Detention, Channel Imp., and Floodwall 2020 Thu Mow B, 1937 8:18:40 AM Pacific Star
1 _>I_I
— "without Project Baze “ear Performance Target Criteria —
Ewvent Exceedance Frobability: Im—
Percent Rezidual Damage: |5

Compute |

Figure 7.2 Evaluation of Plans by Analysis Years
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Plan and damage reach performance analyses are based on target standards
defined for without-project conditions for the study. The standards used by the
HEC-FDA program are based on the residua damage associated with a
specific exceedance probability event. Performance targets are essentially the
zero damage stage but normally considers minor damage to the infrastructure
as acceptable and significant damage to structures as not acceptable.
Consistent criteriafor comparing the impacts of different measures and plansis
also agoda. Experience at HEC has shown that a5 percent residual damage
associated with the .01 exceedance probability event is normally a good target
stage and was adopted as the HEC-FDA default. Y ou may enter other values
if they are deemed better for your study conditions.

Y ou press Compute to execute the program after highlighting the desired
analysis years and plans and specifying target performance criteria. A program
status dialog box (not shown) is displayed to monitor the computational status
of the program. A check mark (v) is shown under execution for a successful
computation results. A date stamp of the program execution is also outpuit.
Upon leaving and returning to the screen a check indicates that the data
associated with the computations and results have remained unchanged and
that their is no need to run the program again. A blank indicates the given Plan
and Analysis Y ear needs to be run or rerun (data has changed).

Equivalent Annual Damage Analysis

7-4

The flood damage associated with a plan are calculated in average annual
equivalent terms (see ER 1105-2-100). The procedures discount the expected
annual damage stream to the beginning of the period of analysis or the base
year. Future year damage values are linearly interpreted between the base and
most likely future year conditions and assumed constant from the most likely
future year to the end of the analysis period. The analysis period (project life)
isthe period of time over which the plan has significant beneficia or adverse
effects. Itisnormally 50 yearsand is not to exceed 100 years.

Y ou may perform equivalent annual damage computations for a plan after the
base and most likely future analysis years conditions are successfully
completed under the Evaluation of Plans by Analysis Years menu. Figure
7.3 shows the data entry screen for the equivalent analysis. Y ou must include
the without-project plan if not previoudy successfully run. Y ou press Compute
to execute the program after highlighting the desired analysis years and plans
and specifying the project life in years and discount rate as a percent. A
program status dialog box (not shown) is displayed for you to continuoudly
monitor the computational status of the program. A check mark (¢) is shown
under execution for successful computation results. A date stamp of the
program execution is also output. Y ou must run both the base year and future
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year of the plan for either risk based-analysis or no risk-based analysis
conditions to perform the analysis.

'5 Bear Creek - Plan Formulation - Equivalent Annual Damage Analysis
Fil= Edit Help
Analyzis Perod: |50 Dizcount Bate: | 7.625
Flan Flan Date of =l
Execute i ame Diezcription E xecution
o withaut Without project condition Thu Moy B, 1997 12:37.02 P Pacific 5te
&  Plani Cetention + Channel [mp. Thu Mo B, 1937 12:37:05 PM Pacific Stz
&  PlanZ Floodwall Qnly Thu Moy B, 1997 12.37.07 PM Pacific Stz
&  Plan3 Detention, Channel Imp., and Floodwall | Thu Mow B, 1997 12:37:09 P Pacific Stz
| o
|8y | =3 |
Figure 7.3 Equivalent Annual Damage Screen
Results

HEC-FDA output is consistent with requirements of Corps planning
regulations for formulation and evaluation of flood damage reduction plans. A
list of various output reports are available under Evaluation/Results. You
may select Evaluation by Analysis Year, Equivalent Annual Damage, and
Plan Performance. Resultsof Evaluation by AnalysisYear and Plan
Performance are from computing under Evaluation by Analysis Year.
Equivalent Annual Damage results are from computing under Equivalent
Annua Damage. Example output may be viewed by reviewing the results of
the enclosed Beargrass Creek Study test example included with the program.

Damage by Analysis Year Reports

A list of output reports are available under this menu item as shown in Figure
7.4. Youreview areport from the main menu. Y ou highlight the appropriate
report button on the left of the report and select from the active Summary
Information and Report Information dialogs. Some reports a so enable plots of
the results. Y ou may print the report information using the menu options under
File. Thefollowing pagesillustrate the individual reports available under
Damage by Analysis Year.
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-'* Bear Creek - Plan Formulation - Damage by Analysis Year

Filz  Help

— General Infarmation B eparts Damage Reach Summaries
% Data Management Summary = Exceedance Probability - Discharge Function
" Monte Carlo Analysis Summary = Exceedance Probability - Stage Funchion
= wWarning Message Log " Exceedance Probability - Damage Function

" Erceedance Probability - Damage Reduced

— Expected Annual Damage

Surmary Type Sumrman | Afarmatien
" By Damage Cateqgories % Flans
" Damage Feduced Distribution ) Wamage Beaches

= By Plan & Analysis Years
= Analysis Years

— Report [nformation

Bl &t arres I j AerralsiEear: I j

Stnean i &nes I j [Mamage Heash Hame: I j

Dizplay Beport. . |

Figure 7.4 Damage by Analysis Year Report Selection Menu

Figure 7.4 depicts the primary screen for viewing the HEC-FDA output results
by analysisyear. The Genera Information Reports provide information on the
program computations and conditions of the analyses performed. The Warning
Message Log should be reviewed after each run. It isatext file and may be
edited, i.e. previous run information deleted as desired.

The Damage Reach Summaries are Monte Carlo simulation results performed
under the Risk-based Analysis approach. They consider the uncertainties
associated with the various functions and thus are expected values. They are
not the same as the median function values specified under HydEng and
Economics. The Damage Reach Summaries are therefore not active when the
“Use Certainty” box under Evaluation of Plans by Analysis Year shownin
Figure 7.2 is blank.

The Expected Annual Damage summaries provide detailed analysis results and
plan comparisons of flood inundation damage reduction. The output may be
viewed by damage reach or plans by selection under Summary Information.
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i“3 Damage by Analysis Year
File Help
Bear Creek - Plan Formulation
D ata Management Summary
tMonetarmy Unitz: $1.000's
Plan ekt Dl Analyziz Date _Df =
M ame t'ear E xecution
Wwfithout Wwithout project condition 1993 Thu Mo B, 1397 75227 AM Pacific Stand
WwSithout Wwithout project condition 2020 Thu Moy B, 1997 8:09:13 &M Pacific Stand
Plan 1 Detention + Channel Imp. 19933 Thu Mow B, 19397 8:10:028 Ak Pacific Stand
Plan 1 Detention + Channel Imp. 2020 Thu Mow B, 1937 8:11:24 AM Pacific Stand
Plan 2 Floodwall Orly 1993 Thu Maow B, 1997 8:13:09 &M Pacific Stand
Plan 2 Floodwall Orly 2020 Thu Mow B, 1997 8:15:12 Abd Pacific Stand
Plan 3 Detention, Channel Imp. . and Flaodweall 1999 Thu Mo B, 1397 8:16: 35 AM Pacific Stand
Plan 3 Detention, Channel Imp., and Floodwall 2020 Thu Maow B, 1997 8:18:40 &M Pacific Stand
5 | 5t
***** - Computations hawve not been completed.
+ - Something has changed and computations need to be redone.

Figure 7.5 Data Management Summary

The Data Management Report shows the Plan Name, Plan Description,
Analysis Y ear, Date of Program Execution and if Risk-based Analysis was
used during the computations. The report enables you to check the status of
the analyses performed and depicted in other reports under Damage by
AnaysisYear. A *xxxxx in the Date of Execution indicates that the
computations for this Plan and Analysis Y ear have not been completed. A +
indicates that something (such as the discharge-exceedance probability, stage-
discharge, structure inventory, or damage reach specification data) has changed
and the analysis needs to be redone.
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"5' Damage by Analysis Year

File  Help

Plan M anne;
Analyziz vear:
Stream Mame:

Bear Creek - Plan Formulation
baonte Carlo &nalyziz Summany
with Uncertainty

Wfithiot
13593
S Fork Bear

D'amage Reach Mame: SF-8

Expected Annual Damage
[$1.000']
Hurnber of Ii;gr_;?.l
Iterations Grand kean Standard Error
a000 a41.89 343
10000 34536 283
15000 34592 234
20000 24770 203
25000 348,24 1.82
30000 348.80 1.66
38000 34691 1.52
40000 34643 1.43
45000 4572 1.35
20000 24563 1.28
|
= Computations have not been completed
+ - Something has changed and computations need to be redane

Figure 7.6 Monte Carlo Analysis Summary

The report shown in Figure 7.6 displays the number of Monte Carlo iterations
performed for a specific Plan, Analysis Y ear, Stream, and Damage Reach. The
table shows the variation in the expected annual damage (Grand Mean) and the
Grand Mean Standard Error throughout the progression of the iterations
performed. The computations are terminated when the grand mean is within
an allowabl e tolerance (less than one percent) between successive sets of 2000
iteration. The procedures are described in Appendix F.
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Thu Nov 6, 1997 8:16:35 AM Pacific Standard Ti me

Begi n conmputi ng expected danmage for plan Plan 3, year 2020
stream S Fork Bear, reach SF-8
*** warning rating curve extended ***

the rating curve did not extend to | argest

upper confidence limt flow val ue

rati ng curve flow extended from 6873. 000000 to
57971. 130000

rati ng curve stage extended from 474.980000 to
474.981000

Thu Nov 6, 1997 8:17:26 AM Pacific Standard Ti me

Begi n conmputi ng expected danmage for plan Plan 3, year 2020
stream S Fork Bear, reach SF-9
*** warning rating curve extended ***

the rating curve did not extend to | argest

upper confidence limt flow val ue

Figure 7.7 Warning Message Log

The Warning Message Log shown in Figure 7.7 is atext file that should be
reviewed after each program computation. It provides information such as the
rating function was extended, damage not zero at the minimum, etc. for each
run. From this information you might need to modify the input data used in the
analysis.

HINT: You may edit and/or print the Warning Message Log
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“3 Damage by Anabysis Year
Fil= Help

Bear Creek - Plan Formulation
Exceedance Probablility - Dizcharge Function
for D'amage Feach SF-8

Flan Mame: wwfithout, "fithout project condition
Analysis Year: 19399

Stream Mame: 5 Fork Bear

Exceedance Dizcharge
Frobablility [Fr.]

0.9930 236
0.9900 [0z
0.3500 1045
0.9000 11320
02000 1242
0. 7000 1330
0.s000 1411
05000 1431
04750 1531
04500 1572
04250 1E14
04000 1ES7T

|1 ENETTr FETrey

***** - Computations hawve not been completed

+ - Something has changed and computations need to be redone

o

.

Figure 7.8 Damage Reach Summaries: Exceedance Probability-Discharge Function

'-') Damage by Analysis Year

File:

Helf

Bear Creek. - Plan Formulation
Exceedance Probablility - Dizcharge Function
for Damage Reach SF-8

Plan Mame:  “without, “ithout project condition
Analysiz Year: 1999
Stream Mame: S Fork Bear

Dizcharge (ft.)

16000
14000 - - - -1 - -
12000} - - - -k -----
JEEEEHE == == ====—ffk=======fe=cc=cc=cbozcczcca-
aonof - - - -
g000f - - - -
40004 - - - -
20007 - - - -

L L I .

a}

9333 999 .99

wo
a

&0 1o
E xceedance Probability

Figure 7.9 Exceedance Probability - Discharge Function Plot

The report shown in Figure 7.8 and plot of Figure 7.9 depict the average
exceedance probability-discharge function generated by the Monte Carlo
simulation risk-based analysis. The analytical procedures used to develop the
function are described in Appendix F. The report isinactive (not available) if
risk-based analysis was not used in the computations. Y ou may plot the
function under File/Plot or print the report under File/Print.
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“% pamage by Anahrsis Year
Fil= He=lg
EBear Creek - Plan Formulation
E xceedance Frobability - Stage Function
for Damage Reach SF-8
Plan Mame: fithout, wfithout project condition
Analpsiz Year: 139393
Stream Mame: S Fork Bear
Exceedance Stage =
Probability [Ft.]
0.9930 46418
0.93900 46421
09500 4E5.28
0.9000 4E5.27
0.8000 4EE.55
0. 7000 4E67.25
0.e000 4E7.20
05000 462,15
04750 4E62.30
04500 465844
04250 4E68.52
0.4000 462,72 =
| .:J_J
***** - Computations hawve not been completed
+ - Something haz changed and computations need to be redone

Figure 7.10 Damage Reach Summaries: Exceedance Probabiltiy-Stage Function

% Damage by Analysis Year

File Help
Bear Creek - Flan Formulation
Exceedance Probability - Stage Function
for Damage Feach SF-8
Flan Mame: "fithout, Wwithout project condition

Analpziz Year: 19939
Stream Mame: S Fork Bear
478
4?8: Se=o
4?4: Se=o
4?2: -——-
o o Al _______
488 :: __________________________
Y T R S

464
.9993

Stage [ft]

Exceedance Probability

[—=— Staoe

Figure 7.11 Exceedance Probability-Stage Function Plot

The report shown in Figure 7.10 and plot of Figure 7.11 depict the average
exceedance probability-stage function generated by the Mote Carlo smulation
risk-based analysis. The analytical procedures used to develop the function are
described in Appendix F. The report isinactive (not available) if no
uncertainty (see Figure 7.2) was used in the computations. Y ou may plot the
function under File/Plot or print the report under File/Print.
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‘-5- Damage by Analyrsis Year

File Help

Plan MName:

Bear Creek - Plan Formulation

E xceedance Probablility - Damage Functions

for Damage Reach SF-8
[Damage in $1.000°')

wfithout, »without project condition

BAnalpziz vear: 19399
Stream Mame: S Fork Bear
Exceedance Drarnage by Damage Categories Total =
Probability aPT | auto | comk [ Pue | RES Darmage
0.9900 0.00 0.00 0.ao0 0.00 0.00 0.0
0.9500 019 014 0.04 0.00 0.01 0.37
0.9000 0.83 0.50 O1E 0.00 0.03 1.6Z2
0.8000 271 1.95 051 0.00 010 527
0. Foao 4. 95 3.58 0,93 0.a0 o1s 9.EE
0. 5000 7.r 5.E1 1.4E 0.a0 0.29 1512
0.5000 10.64 7.BEB 2.00 0.00 0.39 2071
0. 4750 11.86 8.56 2.22 0.00 0.44 23.08
0. 4500 13.07 9.43 2.45 0.00 0.458 2544
0.4250 1434 10.35 269 0.00 0.53 27.90
0. 4000 15.73 11.35 2495 0.00 0.58 30.61 =
e e e o - = ___f:J_J
***** - Computations hawe not been completed
+ - Something has changed and computationzs need to be redone

Figure 7.12 Damage Reach Summaries: Exceedance Probability-Damage Functions

“F Damage by Analysis Year

File

Plan Hame:

Help

Analyziz Year: 1999

Stream Mame: S Fork Bear

Damage [$1,000'5)

20000

Bear Cresk - Plan Formulation

E xceedance Probability - D amage Function

for Damage Reach SF-28

wafithout, Wwithout project condition

150001 - - - - -

e e e

50001 - - - - -

.an .50
E=ceedance Probability

APT
PLUE

Total
COkr M

ALTO
RES

Figure 7.13 Exceedance Probability-Damage Functions Plot

The report shown in Figure 7.14 depicts the average exceedance probability-
damage function by categories relationships resulting from the Monte Carlo
simulation risk-based anlaysis. The anaytical procedures used to develop the
function are described in Appendix F. Thereport isinactive (not available) if
risk-based analysis (see page 7-3) was not used in the computations. Y ou may
plot the relationships under File/Plot or print the report under File/Print.



Chapter 7 Evaluation

3 pamage by Analysis Year

File: Helg
Bear Cresk - Plan Formulation
E =rceedance Frobability - D amage Feduced
for D amage Feach SF-9
[Mean Damage in $1.000's]
Flan Hame: Flan 2. Floodwsall Only

Analysiz Year: 19939
Stream Mame: 5 Fork Bear

E ol e e Total Mean D amage I =arn =
waSiEhok wasith Damage
Frobability Froject I Froject Feduced
0.959490 14290 0. oo 142490
0.9300 143218 0. oo 14318
0.9500 18556 0. oo 185.55
0. 9000 21491 0. oo 21491
. 2000 25719 0. oo 257119
o, 7o 29576 0. oo 295.76
. 000 233597 0. oo 335.497
0.5000 271,00 0. oo 3¥1.00
0.4750 I83.66 o.ao0 38366
0. 4500 239537 0. oo 395,37
0. 4250 405 E7 0. oo 406 .67
. 4000 41792 0. oo 471792
;I [ el = | A0 AT [nWwiml A0 AT ;l—l

- Computation=s hawve not been completed
+ - Samething haz changed and computations need to be redone

Figure 7.14 Damage Reach Summaries: Probability-Damage Reduced

"-LJ- Damage by Analysis Year
Fil=  Help

Bear Cresk - Plan Formulation
E ®ceedance Frobability - D amage Reduced
for Damage Heach SF-3

Plan M are: Plan 2. Floodwall Only
Analysiz Year: 1999
Stream Mame: S5 Fork Bear

10000 T
1 : : : :
' ' ' '
o 8000+ ---- ---- - - ———-—- - - - - - - - - - -
=] ' ' ' ' '
z ] : : : :
Dc EO00 - —— - i Halaiaiall [ttt ol ki
= 1 : : : :
= 40004 - - - - - - - e
= 1 ' ' ' '
'E 1 1
20001 - - - - EEEEE SRR b b
] 1 \ P
a : -
.9933 9339 .99 .30 .50
Exceedance Probabiliby
I—b— “wfithout Project —a—  Ww/With Project D amage F!educ:ecﬂ

Figure 7.15 Exceedance Probability-Damage Reduced Plot

The report shown in Figure 7.15 depicts the exceedance probability-mean
damage values for the without-and with-project conditions and the associated
mean damage reduced generated by the Monte Carlo simulation risk-based
analysis. The analytical procedures used to develop the function are described
in Appendix D. Thereport isinactive (not available) if risk-based analysis (see
page 7-3) was not used in the computations. Y ou may plot the function under
File/Plot or print the report under File/Print.
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"L’ Damage by Analysis Year

File Help
Bear Creek - Plan Formulation
Expected Annual Diamage Reduced and Distributed
b All Plans for &nalysis Year 1999
[Damage in $1.000']
Probability Damage Reduced -]
Expected Annual Damage Exceed: Indicated Values
Total Tatal
Plan Pl‘f_'” : Without With D amage
M amne Description Praoject Froject Reduced 75 gall] .25
Wfithout iithout project condition 955,30 955,30 0.00 0.00 000 000
Plan 1 Detention + Channel Imp. 956,30 43334 461,96 205.00 J&7.58 E13.14
Plan 2 Floodwall Only 956,30 570,84 28446 367.8E 293,90 400,67
Plan 3 Detention, Channel Imp., and Floodwall 955,30 ar.as 86745 BE3.E3 F61.14  1057.56

r o

== . Computations have not been completed
+ - Something haz changed and computations need to be redone

Figure 7.16 Expected Annual Damage by Categories

The report shown in Figure 7.16 depicts the expected annual damage by
damage categories and also sums the total damage by Plans. Y ou may aso
choose to see summaries by damage reaches. The report is generated for
computations whether or not risk-based analysis was specified. A label, shown
in the report header, denotes when risk-based analysisis not used.
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-u Damage by Analysis Year

Filz  Help
Bear Creek - Plan Formulation
Expected Annual Damage by Damage Categories and Plang
far Analysis ear 1999
[Dramage in $1.000']
Plan Damage Categonies Total =
M arne Plan D escription 4PT | aUTd | comd | PUB | RES D amage
Without  Without project condition B36.23 14017 10467 0o 7414 955,30
Plan 1 Detention + Chaninel [mp. 4178 372 9.81 0o 5302 43334
Flan 2 Floodwall Only 27e02 13857 12089 011 3R25 A70.84
Plan 3 Detention, Channel Imp., and Floodwall B1.06 294 1231 0o 1162 8785

r o

=k Computations have not been completed
+ - Something haz changed and computations need to be redone

Figure 7.17 Expected Annual Damage Reduced and Distributed

The report shown in Figure 7.17 shows the expected annual damage for the
without- and with-project conditions. The damage reduced isaso shown. The
table also shows the .75, .50, and .25 probability values of the damage reduced
value for with-project conditions exceeding the results shown in the table. For
example, thereisa.75 probability that the damage reduced for Plan 1 exceeds
596.96, a .50 probability that it exceeds 850.09 and a .25 probability it exceeds
1200.59. You may also view the results by damage reaches.
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..-, Damage by Analysis Year
File  Help
Bear Creelk. - Plan Formulation
Expected Annual Damage by Plans and &nalyzis Years
[ Damage in $1.000' |
Baze b ozt =
Flan Tear Likely Future
I ame Flan Dezcription 1399 2020
W ithioat Without project condition 955,30 1258.53
Plan 1 Detention + Channel Imp. 433,34 h49.48
Flan 2 Floodwall Only B70.34 g8a.55
Flan 3 Detention, Channel Imp., and Floodwall a7.85 138.51
< _*I_I
=% - Computations have not been completed
+ - Something haz changed and computations need to be redone

Figure 7.18 Expected Annual Damage by Plans and Analysis Years

Figure 7.18 shows the expected annual damage by Plans report. The base year
and Most Likely Future year expected annual damage values are shown.
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"5' Damage by Analysis Year

File  Help
Bear Creek - Plan Formulation
Expected Annual Damage by Analyzis Years for Plan 2 [Floodwall Only) Plan
[Damage in $1.000°z)
Base P ozt =]
Shieam ['amage Reach ‘rear Likely Future
Mame Streamn Descrption MHame [Diamage Reach Descrption 1339 2020
S Fork Bear | 5. Fork Bear Creek SF-a BASHFORD MAMOR LW TO BARDST O'wM RI 345 68 R22 36
5F4 BARDSTOWHM RD TO DOWHING WY 5K, 5. 22515 3JEE.13
Total for stream: 5 Fork Bear 57084 aee.ah

***** - Computations have not been completed
+ - Something haz changed and computations need to be redone

Figure 7.19 Expected Annual Damage by Analysis Years

The report shown in Figure 7.19 summarizes the expected annual damage by
Damage Reaches for a specific plan. The total base year and most likely future
damages are reported by damage reaches and summed by streams. The report
is generated for both with risk and without risk-based analysis computations.

A label in the report header is used to indicated when no risk-based analysis
was performed.
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Equivalent Annual Damage Analysis Report

A list of output reports are available under this menu item. Y ou select the
output report to view from the Equivalent Annual Damage Analysis Screen
shown in Figure 7.20. Y ou may view a data management summary report, or
reports on equivalent annual damage and damage categories.

'3- Bear Creek - Plan Formulation - Equivalent Annual Damage Analysis !El E

File Help

— General Information B epaort

{+ Data Management Surmmarny

— Summary Bepaortts ——————— Surnmmar | feratia =
" Reduced and Distribution | Plans
= By D'amage Categaories " Damage Beaches

— Report [nformation

ST L= j
Dizplay Report. .. |

Figure 7.20 Equivalent Annual Damage Analysis Report Screen
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'-5 Equivalent Annual Damage Analysis

File Hela
Bear Creek - Plan Formulation
Equivalent Annual Damage Reduced and Distributed by Plans
[Damage in $1.000's]
Digcount Rate: ¥.625
Analyziz Penod: 50 Years
- Probability Damage Reduced -
Equivalent Anrual Damage Excesds Indicated alues
Tatal Total
Flan Flan "wiithout Wdith D amage
M arne Description Praject Project | Feduced i 50 25
Without  Wwithout project condition 110018 110018 0.00 000 000 Q.00
Plan 1 Detention + Channel Imp. 110018 52016 BE0.02 22907 426.6R 77529
Plan 2 Floodwall Only 110018 722 64 3FFED 3B413 38275 J87.62

Plan 3 Detention, Channel Imp., and Floodwal 110013 1206 99813 RI0E 83T07 122264

" o

=== - Computations have not been completed.
+ - Something haz changed and computations need to be redone.

Figure 7.21 Equivalent Annual Damage Analysis

The report shown in Figure 7.21 shows the equivalent annual damage for the
without- and with-project conditions and the associated damage reduced. The
report also showsthereisa.75 probability that the equivalent annual damage
reduced is greater than 3169.32, a .50 probability it is greater than 4741.81,
and a.25 probability it is greater than 7020.42.
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"5 Equivalent Annual Damage Analysis

File  Help
Bear Creek - Plan Formulation
Equivalent &nnual Damaage by Damage Categonies and Plans
[Damage in $1.000'%]
Discount Rate: 7625
Analyziz Period: B0 Years
Equivalent Annual D amage B
for Damage Categornies Tatal
Flan Mame Plan Description PT | aTo | coMd | PUE | RES Damage

Wwithout "wiithout project condition 70387 18269 131.02 0o 82. 110018
Plan 1 Detention + Channel lmp. 442 46 4.38 10.50 0m 628 R20.16
Plan 2 Floodwall Orily 34749 18148 14835 011 453 72264
Plan 3 Detention, Chatinel Imp., and Floodwall 7315 265 1413 nm o 1812 11206
i _>IJ

= Computations have not been completed.
+ - Something has changed and computations need to be redane.

Figure 7.22 Equivalent Annual Damage by Damage Categories

The report shown in Figure 7.22 depicts the equivalent annua damage for
without- and with-project conditions by damage categories. Y ou may also
view the report summaries by streams and damage reaches.



Chapter 7 Evaluation

Project Performance

The project performance report displays information about the
hydrologic/hydraulic performance of aplan. Figure 7.23 shows the menu
selection options. Figure 7.24 shows the output report.

Target Stage - The stage typically associated with the start of significant
damage for the without-project conditions. In HEC-FDA, the stage is specified
under the Economics/Evaluation of Plans by Analysis Year screen. To
ensure consistency with various damage reaches, the stage is determined as the
stage associated with the percent of residual damage of a specific exceedance
probability event. For levees or floodwalls, the top of the project is the target
stage.

Expected Annual Target Stage Exceedance Probability - The median and
expected annual exceedance probabilities associated with the target stage.

Long-Term Risk - The probability of the target stage being exceeded in a 10-,
25-, and 50- year period.

Conditional Non-Exceedance Probability by Events - The chance of
containing the specific .10-, .04-, .02-, .01-, .004-, and .002 exceedance
probability within the target stage, should that event occur.

.‘, Bear Creek - Plan Formulation - Project Performance !lil
Filee  Helg

— Reports:
f+ Target Stages by Damage Reach

— Perfomance By:
{~ Damage Reack
" Plan + Damage Reach

— Repart Information

Plarn Mame: j

SnalaE Tear j

[Nizplaw Eepart.. |

Figure 7.23 Project Performance

7-21



Chapter 7 Evaluation

'-5 Project Performance |_ (O] =]

File  Help

Bear Creek, - Plan Formulation Project Performance
by Plans and D amage Feaches by Analysiz Year 1933

[Stages in ft.]
Wwithout Project Base vear Performance T arget Criteria;
Ewent Exceedance Probabliity = 0.01
Residual Damage =500%
Target Stage -]
Annual Exceedanc Long-Term Conditional Hon-E xceedance
Probability Rizk [years] Probability by Events
Damage Damage

Plan Stream Fieach Fieach Target
Mame Marmme Marme Description Stage | Median |E=pected] 10 25 B0 | 10% | 4% 2% 1% A% 2%

‘without | S Fork Bear SF-8 BASHFORD ¥ 470.78) 01500 01500 0.8029 09828 0.9337 0.1532 0.0244) 0.0082 0.0028 0.0017 0.0006
SF38 BARDSTOWE 47545 08670 0.85901.0000 1.0000)1.0000 0.0000 0.0000) 0.0000 0.0000 0.0000 0.0000
Flan1 5 Fork Bear 5F-8 BASHFORD b 47078 00230 0031002733 054398/ 0.7373 0.9736 0.7411|0.4455 0.1045 0.0338 0.0051
SF3 BARDSTOWE 47545 05300 05670 0.9338 1.0000)1.0000 0.0007 0.0000) 0.0000 0.0000 0.0000° 0.0000
Flan2 5 Fork Bear 5F-8 BASHFORD b 47078 01500 01500 0.8023 0.9828/0.3357 0.1532 0.0244/0.0082 0.0023 0.0017 0.000&
SF3 BARDSTOWR  leves 0.0500 0.0560 0.4383 0.7636/0.9441 0.8232 0.4083 0.2343 0.1137 0.0761 0.0286
Flan3 5 Fork Bear SF-2 BASHFORD b 470,78 00230 003002733 05493 0.7973 0.9736 0.7411|0.4435 0.1045 0.0338 0.0051
SF3 BARDSTOWR  leves 00140 0076001574 0.2265 0.5533 0.93957 0.9597) 0.6¥33 0.3637 0.2223 D.DS?flﬂ

| 3

=255 Campltations have nat been completed.
+ - Something haz changed and computations need to be redone,

Figure 7.24 Project Performance Output Report
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