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Table 4-1

Procedures for Estimating Discharge-Probability Function Without Recorded Events

(adapted from USWRC (1981))

Method

Summary of Procedure

Transfer

Regional estimation of
individual quantiles or of
function parameters

Empirical equations

Hypothetical frequency events

Continuous simulation

Discharge-probability function is derived from discharge sample at nearby stream. Each quantile
(discharge value for specified probability) is extrapolated or interpolated for the location of interest.

Discharge-probability functions are derived from discharge samples at nearby gauged locations. Then
the function parameters or individual quantiles are related to measurable catchment, channel, or clima-
tic characteristics via regression analysis. The resulting predictive equations are used to estimate
function parameters or quantiles for the location of interest.

Quantile (flow or stage) is computed from precipitation with a simple empirical equation. Typically, the
probability of discharge and precipitation are assumed equal.

Unique discharge hydrographs due to storms of specified probabilities and temporal and areal distribu-
tions are computed with a rainfall-runoff model. Results are calibrated to observed events or
discharge-probability relations at gauged locations so that probability of peak hydrograph equals storm
probability.

Continuous record of discharge is computed from continuous record of precipitation with rainfall-runoff
model, and annual discharge peaks are identified. The function is fitted to series of annual hydrograph
peaks, using statistical analysis procedures.
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Table 4-5
Equivalent Record Length Guidelines

Method of Frequency Function Estimation Equivalent Record Length'

Analytical distribution fitted with long-period gauged record available at site Systematic record length

Estimated from analytical distribution fitted for long-period gauge on the same
stream, with upstream drainage area within 20% of that of point of interest 90% to 100% of record length of gauged location

Estimated from analytical distribution fitted for long-period gauge within same
watershed 50% to 90% of record length

Estimated with regional discharge-probability function parameters Average length of record used in regional study

Estimated with rainfall-runoff-routing model calibrated to several events recorded at
short-interval event gauge in watershed 20 to 30 years

Estimated with rainfall-runoff-routing model with regional model parameters (no
rainfall-runoff-routing model calibration) 10 to 30 years

Estimated with rainfall-runoff-routing model with handbook or textbook model
parameters 10 to 15 years

' Based on judgment to account for the quality of any data used in the analysis, for the degree of confidence in models, and for previous
experience with similar studies.
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Figure 5-1. Stage-discharge plot showing uncertainty zones, observed data, and best-fit curve
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Figure 5-3. Stage-discharge uncertainty compared with channel slope from USGS 7.5-in. quadrangles, with upper
bound for uncertainty




US Army Corps
of Engineers

Baltimore District




US Army Corps
of Engineers

Baltimore District




US Army Corps
of Engineers

Baltimore District

Montoursville LFFPP: Risk and Uncertainty Analysis --- Manning's n values Fercent Change 15 %
+ 5% difference far n values

7.5|% Decrease 15 % Increase
Edit Manning's n or k “alues Low Risk Expected Risk High Risk
Fiver Station Frctn indk) n &2 n #3 n #1 n #: n &3 n & n #3
10158.62 n 0.040 0.1a0 0.043 0.049
9802355 0.040 0.100 0.043 0.04%
9445.365 0.040 0.1a0 0.043 0.049
9033.917 0.040 0.100 0.043 0.049
3554.055 0.040 0.1a0 0.043 0.049
812226 0.040 0.1a0 0.043 0.049
7577 .909 0.040 0.1a0 0.043 0.049
7219.518 0.040 0.1a0 0.043 0.049
B725.547 0.040 0.1a0 0.043 0.049
B325.275 0.040 0.1a0 0.043 0.049
BO0E. 965 0.040 0.100 0.043 0.049
5715.366 0.040 0.1a0 0.043 0.049
5418.719 0.040 0.100 0.043 0.049
5207 .003 0.040 0.1a0 0.043 0.049
491559 0.040 0.100 0.043 0.049
4703.012 0.040 0.1a0 0.043 0.049
4442749 0.040 0.100 0.043 0.049
4157.805 0.040 0.1a0 0.043 0.049
3900.596 0.040 0.100 0.043 0.049
3713.969 0.040 0.1a0 0.043 0.049
3532658 0.040 0.100 0.043 0.049
J327E.832 0.040 0.1a0 0.043 0.049
3161.825 0.040 0.1a0 0.043 0.049
3040.741 0.040 0.1a0 0.043 0.049
2929 254 0.040 0.100 0.043 0.049

1
2
3
4
5
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Montoursville LFPP: Risk and Uncerainty Analysis

Reach

Layal _rain
Loyal_main
Loyal_main
Layal_main
Layal _rain
Loyal_main
Loyal_main

Layal_main
Layal _rain
Loyal_main
Loyal_main
Layal_main
Layal_rain
Loyal_rain
Loyal_main
Layal_main
Layal_rain
Loyal_rain
Loyal_main
Layal_main
Layal_main
Layal _rain
Loyal_main
Loyal_main
Layal_main
Layal_rain

River 5ta  Profile

10158.62 100y
5802.355 100y
8446.365 100y
5038.917 100y
5554.058 100y
512226 100y
7577509 100y
7218.518 100y
B725.547 1100y
B326.275 100y
R006.965 100y
5715.366 100y
5418.719 100y
5207.008 100y
4915.59 100y
A4703.012 100y
4442 749100y
4187.805 100y
3900.896 100y
3713.969 100y
3532.658 100y
3278.832 100y
3161.825 100y
3040.741 100y
2928254 1100y
2802.6588 100y

(1 Tatal
(cfs)
B1761
E17E1
61761
61761
B1761
E17E1
61761
61761
B1761
E17E1
61761
61761
61761
E17E1
61761
61761
61761
B17R1
E17E1
61761
61761
B1761
E17E1
61761
61761
B1761

Low Rigk

Min Ch EI 'W.5. Eley

(ft)

525.93
5241
52219
52017
520.38
519.59
516
515.78
515.12
514.14
51331
512.56
511.8
506.86
502.43
a01.11
501.69
507.87
506.95
A06.32
405.81
505.79
505.76
505.71
505.66
505.6

(ft)

540.04
538.05
63705
53642
535.95
535.54
b3d 47
533.32
531.41
529.61
62922
528.24
529.25
529.38
62925
528.25
529.19
529.05
528.56
528.22
527.99
527.42
527 .44
52703
h26.57
526.72

Results / Standard Deviation Computations

(1 Total
(cfs)

|
o
=

[ny R np ey R R n Ry R ny ey Rl R n s p R ny R ny R np R n Rl p Ry R wy R np R ny Rl p Rl ny Ry Rl ny Rny Riny)

Expected Risk

26-Mar-05 rem

Min Ch EI W.5. Eley

(ft)
525.93
524.10
52219
52017
520.38
519.59
516.00
515.78
515.12
514.14
51331
512.56
511.60
506.86
60243
801.11
501.69
507.87
506.95
A08.32
505.81
505.79
505.76
0571
505.66
505.60

540.29
535.49
537 .49
536.58
536.41
536.01
534,98
533.87
532.10
530.M1
530.63
530.34
530.30
530.39
530.29
530.26
530.20
530.12
529.73
529.47
529.29
528.66
528.65
828.37
528.18
527.95

2 Total
[cfs)
B1761
E17E1
61761
61761
B1761
E17E1
61761
61761
B1761
E17E1
61761
61761
61761
E17E1
61761
61761
61761
B17R1
E17E1
61761
61761
B1761
E17E1
61761
61761
B1761

High Risk

Risk / Uncertainty Statistics

Estirnated

Min Ch EI 'WW.5. Elev

(ft) (ft)
525.93
524.10
522.19
52017
520.38
519.59
516.00
515.78
515.12
514.14
513.31
512.56
511.80
506.86
802.43
501.11
501.69
507.87
506.95
506.32
505.51
505.79
505.76
80571
505.66
505.50

540.57
£39.42
530.41
53777
537.30
536.92
535.50
534.80
5331
531.88
531.75
h31.54
531.48
531.51
53138
531.36
531.30
531.22
5£30.84
530.59
530.41
529.95
829.77
529.51
528.31
529.08

Stage

Difference

(ft)
0.93
137
1.36
1.35
1.35
1.38
1.43
1.48
1.70
227
253
230
223
213
213
211
211
217
228
237
247
256
233
2.48
2.44
236

Standard

Deviation

(ft}
0.23
0.34
0.34
0.34
0.34
0.34
0.3k
037
0.43
057
0.63
057
0.56
0453
053
0.53
053
0.54
0467
0.59
0.60
0.64
0.58
0.62
0.61
054
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Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main
Loyal_main

2619.493 100y
2504.636 100y
2420.983 100y
2219247 100y
2089.226 100y
1862.067 100y
1652
1538.278 100y
1462.307 100y
1419.472 100y
1320
1211.046 100y
11556.62 100y
1100.197 100y
1029.615 100y
581.576 100y
952,636 100y
B804.634 100y
o263 100y
700
b23.507 100y
577.211 100y
510.647 100y
306.34 100y
324825100y
232,376 100y
150.779 100y
71.709 100y

B1761
B1761
61761
B1761
B1761
61761
Bridge
B1761
B1761
B1761
Bridge
B1761
B1761
61761
B1761
B1761
61761
B1761
B1761
Bridge
B1761
61761
B1761
B1761
61761
B1761
B1761
B1761

505.28
504.83
504.51
49978

4593
503.36

504.56
50239
502.48

501.77
502.09
50328
503.74
504.73
504.73

a05

a05

a04
45511
4593.41
488.27
499.07
4899.06
4593.54
498.77

Bridge
B1761

B1761
B1761
61761
B1761
B1761
61761
Bridge
B1761
B1761
B1761
Bridge
B1761
B1761
61761
B1761
B1761
61761
B1761
B1761
Bridge
B1761
61761
B1761
B1761
61761
B1761
B1761
B1761

529.01
526.91
528.82
528.71
520.59
528.46

5272
527 BB
527 B0

52566
b25.47
525
52519
524.50
524.89
524.85
524.03

523.04
52302
52256
52258
52289
52284
52281
52280

(EM 1110-2-1619 Eq. 57)

Mean
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Table 7-1
Factors That Influence Interior-Area Facility Performance

- Number of pumps or the proportion of the total pumping capacity that remains if one or two pumps are inoperative.
- Reliability of the electrical power supply.

- Type and design of pumps.

- Configuration and design of the pumping station.

+ Configuration and capacity of the associated ponding area and gravity outlets.

- Hydrologic and hydraulic characteristics of both the major (exterior) river basin and the interior watershed.

- Adverse weather conditions that may occur during a floed such as high winds, intense precipitation, hurricanes, or ice.
- Effectiveness of flood monitering, forecasting, and warning systems.

- Institutional, organizational, financial, and personnel capabilities for maintaining and operating the project.

- Perceived importance of the closure,

L
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Probability of exceedence for given exterior stage and
Interior Event

Probability function representing interior-stage uncertainty
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//r Case (50%)

Confidence limit (5%) — . ..

. (Conservative Case) .-
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" "€ Confidence limit (95%)
(Best Case)

Figure 7-6. Example interior stage-exceedance probability function
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Present Economic Benefits of Alternatives

Annual With-Project Annual Inundation
Residual Damage, Reduction Benefit, Annual Net Benefit,
Plan $1000’s $1000's Annual Cost, $1000’s $1000’s

Without project 78.1 0.0 0.0 0.0
6.68-m levee 50.6 27.5 19.8 7.7
7.32-m levee 39.9 38.2 25.0 13.2
7.77-m levee 29.6 48.5 30.6 17.9
8.23-m levee 18.4 59.7 371 228
Channel modification 41.2 36.9 25.0 11.9
Detention basin 441 34.0 35.8 -1.8
Mixed measure 24.5 53.6 45.6 8.0

Table 9-14
Annual Exceedance Probability and Long-term Risk

Long-term Risk

Median Estimate of An- Annual Exceedance
nual Exceedance Probability with Uncer-
Plan Probability tainty Analysis 25yr

6.68-m levee 0.010 0.0122 0.26
7.32-m levee 0.007 0.0082 0.19
7.77-m levee 0.004 0.0056 0.13
8.23-m levee 0.002 0.0031 0.08
Channel modification 0.027 0.031 0.55
Detention basin 0.033 0.038 0.62
Mixed measure 0.014 0.016 0.33
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