DISCUSSION OF HEC-2 MODELS
2-15-01

This is to briefly discuss the method used for starting water-surface elevations in the
FEMA provided HEC-2 models for the Congaree River, and to detail the revisions made
to the Columbia Venture, LLC, HEC-2 models since the October 26, 2000 submission
date.

HEC-2 Starting Water Surface Elevation

All HEC-2 multiple models (and the base profile for all HEC-2 floodway models)
prepared thus far in the revision process have used the slope-area method (normal depth)
for computation of the starting water-surface elevation (WSEL) for the Congaree River.
This method uses the estimated energy-grade line slope (STRT variable in the J1 record
of the HEC-2 model) and the Manning’s equation to compute a starting water-surface
elevation at the model’s first downstream cross-section. The energy-grade line slope for
this starting WSEL computation has not been revised since this revision process began,
and remains the same as presented by the original study contractor.

FEMA 37, page 5-7, recommends that the starting WSEL for a given profile should be
based on normal depth calculations, unless known water-surface elevations are available
from other (reliable) sources. When using the normal depth procedure for computation of
the starting WSEL, FEMA 37 requires that the model be started several cross-sections
downstream of the corporate limits. For the Congaree River the limit of detailed study
(downstream) and the starting cross-section are the same, River Station 212950.
Additionally, only one intermediate cross-section (RS 215700) is located between this

starting cross-section and the next two upstream cross-sections, published sections A (RS
226700) and B (RS 234100).

FEMA 37 requires the computation of starting normal depth to be several cross-sections
downstream of the corporate limits of a study to allow the model to reach “equilibrium”
before results obtained from the HEC-2 model may be considered legitimate.. The
computed normal depth elevation is very sensitive to the given energy-grade line slope
value, and using several different slopes will result in several different starting WSELSs.
Further hindering the ability of this model to reach “equilibrium” is the frequency of
cross-sections at the beginning (downstream) of the model. As discussed earlier, only

four cross-sections are present in the first 21 _150-feet (4.0 miles) of the HEC-2 models.
Revisions to the HEC-2 models since 10-26-00

The HEC-2 models presented as part of this submission are based on the Lexington
multiple and floodway HEC-2 models submitted to FEMA (on behalf of Columbia
Venture, LLC) on 10-26-00. All of the revisions to the HEC-2 models as described in the
10-26-00 submissions are incorporated as well in the HEC-2 models presented and
discussed within this report. ~ The multiple HEC-2 model submitted within
(LXMUL259.DAT) is revised from the multiple model of 10-26-00 (LXMUL.DAT) in
that the flowrates of the model have been changed for the 1% annual-chance (100-year)
event. The flowrates now used in the model are 259,000 CFS (from the gage location at
RS 266750 and above) and 264,700 CFES (all sections downstream of RS 266750). The
revised flowrate of 259,000 CFS is based upon computations (included within this
submission) by Dr. Leo Beard incorporating new analyses complying with the provisions
of the SCANA letter to FEMA of December 15, 2000. The flowrate of 264,700 CFES is
based on the same ratio (as a percentage) of flow between upstream and downstream
sections of the Congaree River that has been used in previous HEC-2 modeling efforts by



FEMA and Columbia Venture, LLC. No additional changes have been made to the HEC-
2 multiple model since the 10-26-00 submissions.

The floodway model (LXFW259.DAT) has been modified with respect to flowrates as
described for the multiple model above, and this model has additionally been modified as
to floodway boundaries. The floodway boundaries were adjusted to reflect the lower 1%
annual-chance (100-year) flowrates. In no case does this revised HEC-2 model set
floodway boundaries outside of delineated floodway limits set by the 9-26-00 FEMA
Appeal Resolution (HEC-2 models and Preliminary FIRM) or the 10-26-00 Columbia
Venture, LLC, floodway HEC-2 model (LXFW.DAT).

Conclusion

The HEC-2 models included with this submission are virtually identical to the models
submitted by Columbia Venture, LLC, on 10-262 rates for the 1% annual-chance
(100-year) storm event have been revised per and the floodway boundaries
have been slightly revised to reflect the new flowrate condition. In light of the results of
the extended RMA-2 modeling (included within this submission), these updated HEC-2
models are the most technically correct and appropriate for use in determining Base
Flood Elevation (BFE) and Floodway for the Congaree River, in both Lexington and
Richland Counties.



Lex Multiple vs FW BFE Elev

L exington HEC-2 Multiple Model

This sheet compares BFE's for the Lexington HEC-2 models. The comparisons

shown here are for the FEMA 10-18-00 Lexington BFE model, the revised Lexington
multiple HEC-2 model , and the revised Lexington floodway model. The Lexington models
are physically equal to the Lexington models submitted on 10-26-00, with the change in
flowrates to 259K at the gage location (266750).

Model Results Differences
10/18/00 | Revised | Revised Revised
FEMA |Lexington|Lexington| 10/18/00 | Multto
River |Lexington| Multiple |Floodway | Multiple Floodway
Station BFE BFE BFE BFE BFE
212950 127.96 127.03 127.03 -0.93 0.00
215700 129.52 128.59 128.59 -0.93 0.00
226700 132.48 131.59 131.59 -0.89 0.00
234100 135.06 134.11 134.11 -0.95 0.00
238900 136.75 135.70 135.70 -1.05 0.00
239370 136.89 135.83 135.83 -1.06 .0.00
239800 136.93 135.88 135.88 -1.05 0.00
241500 137.50 136.40 136.40 -1.10 0.00
241850 137.59 136.49 136.49 -1.10 0.00
242049 138.17 136.99 136.99 -1.18 0.00
242050 138.17 136.98 136.98 -1.19 0.00
242120 138.18 137.00 137.00 -1.18 0.00
242121 138.19 137.01 137.01 -1.18 0.00
242169 138.21 137.02 137.02 -1.19 0.00
242170 138.20 137.02 137.02 -1.18 0.00
242240 138.22 137.04 137.04 -1.18 0.00
242241 138.23 137.05 137.05 -1.18 0.00
242440 138.10 136.93 136.93 -1.17 0.00
243000 138.54 137.33 137.33 -1.21 0.00
245800 139.59 138.34 138.34 -1.25 0.00
246000 139.79 138.53 138.53 -1.26 0.00
246700 139.80 138.50 138.50 -1.30 0.00
247000 140.76 138.95 138.95 -1.81 0.00
247200 140.26 138.97 138.97 -1.29 0.00
248200 140.62 139.34 139.34 -1.28 0.00
249300 141.56 140.21 140.21 -1.35 0.00
249590 141.35 140.02 140.02 -1.33 0.00
250770 142.07 140.24 140.24 -1.83 0.00
253400 140.03 141.38 141.38 1.35 0.00
254500 141.38 142.27 142.27 0.89 0.00
254600 141.67 142.48 142.48 0.81 0.00
255100 142.51 143.05 143.05 0.54 0.00
256100 143.79 143.96 143.96 0.17 0.00
257200 144.97 144.82 144.82 -0.15 0.00
258400 145.36 145.13 145.13 -0.23 0.00
259600 146.65 146.13 146.13 -0.52 0.00
260100 147.14 146.52 146.52 -0.62 0.00

Model BFE Comparisons.xis



Lex Multiple vs FW BFE Elev

Lexington HEC-2 Multiple Model

This sheet compares BFE's for the Lexington HEC-2 models. The comparisons

shown here are for the FEMA 10-18-00 Lexington BFE model, the revised Lexington
multiple HEC-2 model , and the revised Lexington floodway model. The Lexington models
are physically equal to the Lexington models submitted on 10-26-00, with the change in
flowrates to 259K at the gage location (266750).

Model Results Differences
10/18/00 | Revised | Revised Revised
FEMA |LexingtoniLexington| 10/18/00 | Multto
River |Lexington| Multiple {Floodway| Multiple | Floodway
Station BFE BFE BFE BFE BFE
260400 149.36 148.29 148.29 -1.07 0.00
260500 149.32 148.26 148.26 -1.06 0.00
260550 149.72 148.58 148.58 -1.14 0.00
260600 149.74 148.60 148.60 -1.14 0.00
260700 150.38 149.12 148.12 -1.26 0.00
260730 150.38 149.13 149.13 -1.25 0.00
260800 150.59 149.30 149.30 -1.29 0.00
261200 150.66 149.36 149.36 -1.30 0.00
262900 150.94 149.61 149.61 -1.33 0.00
264500 151.48 150.09 150.09 -1.39 0.00
264600 151.45 150.07 150.07 -1.38 0.00
264750 151.53 150.14 150.14 -1.39 0.00
265200 151.59 150.19 150.19 -1.40 0.00
266750 151.69 150.30 150.30 -1.39 0.00
266900 151.63 150.25 150.25 -1.38 0.00
267400 152.64 151.13 151.13 -1.51 0.00
267750 152.36 150.89 150.89 -1.47 0.00
267850 152.36 150.89 150.89 -1.47 0.00
268920 153.08f  151.51 151.51 -1.57 0.00
269250 153.14 151.56 151.56 -1.58 0.00
269300 153.15 151.58 151.58 -1.57 0.00
270450 153.53 151.91 151.91 -1.62 0.00
272010 153.93 152.31 152.31 -1.62 0.00

Model BFE Comparisons.xls



FEMA Lexington Modsl

Model Left Overbank flowrates and WSEL tabulation

Base model for this comparison is the Lexington multiple HEC-2 model, presented
by FEMA in Atlanta on 10-18-00. This HEC-2 model assumes the levee has not
breached, and conveyance wilt not occur landward of the levee.

Computed | Computed | Slope Total Left Overbank | Channel | Right Overbank % total
River WSEL EGL EGL 01 X Flowrate Flowrate Flowrate Flowrate flow in
Station (ft) (ft) X 10,000 | Conveyance| (CFS) (CFS) (CFS) (CFS) LOB
212950 127.96 128.42 6.13 120548 298400 167757 120858 9785 56.2%
215700 129.52 129.85 4.42 141905 298400 174506 113106 10788 58.5%
226700 132.48 132.82 3.48 159960 298400 : 12256 124991 161153 4.1%
234100, 135.08 135.66 3.96 149939 2984001 27576 197561 73263 9.2%
238900 136.75 137.29 3.40 161795 298400 25820 196034 76546 8.7%
239370 136.89 137.46 3.51 159218 298400 26550 200135 71715 8.9%
239800 136.93 137.89 4.53 140220 298400 5910 217283 75207 2.0%
241500 137.50 138.25 3.14 168381; - 298400 2651 225389 70360 0.9%
241850 137.59 138.38 3.23 166055 298400 2357 229605 66438 0.8%
242049 138.17 138.55! 270 181733 298400 1901 146411 150088 0.6%
242050 138.17 138.56 2.59 185521 298400 467 149621 148312 0.2%
242120 138.18 138.58 2.58 185693 298400 467 149572 148361 0.2%
242121 138.19 138.58 2.56 186578 298400 1827 148868 147705 0.6%
242169 138.21 138.59, 2.55 186806 . 298400 1829 148734 147837 0.6%
242170 138.20] 138.59 2.57 185964 298400 467 149426 148507 0.2%
242240 138.22 138.61 2.58 185851 298400 468 149562 148370 0.2%
242241 138.23 138.62 2.54 187085 298400 1788 148619 147994 0.6%
242440 138.10 138.88 . 417 146213 298400 2594 218972 76834 0.9%
243000 138.54] 139.13 -4 147263 298400 3913 192536 101951 1.3%
245800 139.59 140.17 3.81 152934 298400 3524 196150 98726 1.2%
246000 139.79 140.25 3.20 166861 298400 3587 181734 113079 1.2%
246700 139.80 140.70 6.81 114359] = 298400 5321 214107 78973 1.8%
247000 140.76 140.79 0.00 il 298400 134970 58944 104486 45.2%
247200 140.26 141.01 4.31 143744 298400 2721 216127 79552 0.9%
248200 140.62 141.49 4.69 137715 298400 4805 207302 86294 1.6%
249300 141.56 141.89 2.25 198097 298400 4303 142497 151600 1.4%
249590 141.35 142.11 4.35 143074 298400 8911 195983 95506 2.3%
250770 142.07 142.17 0.00 el 298400 125926 82058 30416 42.2%
253400 140.03 143.05 12.21 85399 298400 2597 290353 5450 0.9%
254500 141.38 144.40 12.22 85373 298400 1 294251 4148 0.0%
254600 141.67 144.55 11.68| 87325 298400 2 291635 6764 0.0%
255100 142.51 145.18 10.62 91580 298400 5 288402 9994 0.0%
256100 143.79] 146.24 9.37 97484 298400 1985 287266 9149 0.7%
257200 144.97 147.26 8.46 102584 298400 3014 287240 8146 1.0%
258400 145.36 148.60 9.07 99061 298400 5571 276752 16077 1.9%
259600 146.65 149.65 8.10 104818 298400 6183 275542 16674 21%
260100 147.14 150.05 7.77 107041 298400 6420 275088 16892 2.2%
260400 149.36 150.35 2.01 210534 298400 40551 256520 1330 13.6%
260500 149.32 150.64| 2.93 174314 298400 0 298400 0 0.0%
260550 149.72 151.01 2.82 177545 298400 0 298400 0 0.0%
260600 149.74 151.03 2.82 177661 298400 0 298400 0 0.0%
260700 150.38 151.11 2.02 209730 298400 0 298400 0 0.0%
260730 150.38| 151.11 2.02 209802 298400 0 298400 0 0.0%
260800 150.59) 151.31 1.98 211984 298400 o] 298400 0 0.0%
261200 150.66 151.40 1.86 219076 298400 6046 270048 22306 2.0%
262900 150.94] 151.78 2.27 198055 298400 5119 271922 21359 1.7%
264500 151.48 152.13 1.92 215236 298400 10400 287948 53 3.5%
264600 151.45 152.17 2.07 207333 298400 0 298400 0 0.0%
264750 151.53 152.25 2.05 208329 298400 0 298400 0 0.0%
265200 151.59 152.36 2.10 206112 298400 34667 263733 ] 11.6%
266750 151.69 152.83 2.59 181336 292000 4400 286138 1462 1.5%
266900 151.63 152.92 2.76 175842 292000 4466 285077 2457 1.5%
267400 152.64 153.08 0.80 306962 292000 4326 285587 2087 1.5%
267750 152.36 153.46 2.76 175733 292000 0 292000 0 0.0%
267850 152.36 153.46 1.34 252673 292000 o] 292000 0 0.0%
268920 153.08 153.62 1.63 228867 292000 0 288337 3663 0.0%
269250 153.14 153.71 3.12 165403 292000 11730 279875 395 4.0%
269300 153.15 153.72 3N 165561 292000 11737 279867 396 4.0%
270450 153.53 154.04 2.18 197709 292000 4} 291831 169 0.0%
272010 153.93 1654.37 1.79 218104 292000 1697 285930 4373 0.6%

LOB flows - model comparisons.xls




FEMA Lexington Model

Water Surface Elevation
160.00

155.00

b
150.00 Al/f.’—‘/.f‘d
145.00

140.00 /‘ *

135.00

130.00 T ; y T T T
240000 245000 250000 255000 260000 265000 270000

LOB flows - model comparisons.xis




FEMA Richiand Model

Model Left Overbank flowrates and WSEL tabulation

Base model for this comparison is the Richiand muttiple HEC-2 model, presented
by FEMA in Atlanta on 10-18-00. This HEC-2 model assumes the levee has
breached, and conveyance will occur landward of the levee.

Computed| Computed [ Slope Total Left Overbank | Channel | Right Overbank| % total
River WSEL EGL EGL 01X Flowrate Flowrate Flowrate Flowrate flow in
Station (ft) (ft) X 10,000 | Conveyance| (CFS) (CFS) (CFS) (CFS) LOB
212950 127.24 127.67 6.20 119871 298400 173978 115986 8435 58.3%
215700, 128.82 128.18 4.84 135699 298400 174728 113349 10323 58.6%
226700 131.70 131.94 3.02 171743 298400 57171 111079 130150 19.2%
234100 133.74 134.19 3.53 158826 298400 66336 173511 58552 22.2%
238900 135.18 135.44 2.27 198029 298400 101246 147503 49651 33.9%
239370 135.27 135.56 2.49 183001 298400 96109 154839 47452 32.2%
239800 135.31 135.72 3.35 163034 298400 73674 170994 53732 24.7%
241500 135.73 136.23 271 181425 298400 57205 191046 50149 19.2%
241850 135.82 136.33 2.70 181617 298400 59742 191760 46899 20.0%
242049 136.04| 136.42 3.09 169736 298400 33211 140651 124539 11.1%
242050 136.04 136.42 2.94 174044 298400 33894 142005 122501 11.4%
242120 136.06 136.45 2.93 174327 298400 33905 141914 122581 11.4%
242121 136.07] 136.45 2.93 174294 298400 33807 141951 122642 11.3%
242169 136.10 136.46 2.86 176600 298400 36749 140208 121444 12.3%
242170 136.09 136.47 2.3 174864 298400 33936 141678 122787 11.4%
242240 136.11 136.49 23 174844 298400 33992 141728 122680 11.4%
242241 136.09 136.52 3.17 167679 298400 22894 147597 127909 77%
242440 136.21 136.60 3.69 155264 298400 80480 164693 53227 27.0%
243000 136.53 136.78 2.69 181917 298400 96998 139084 62318 32.5%
245800 137.22 137.36 1.66 231897 298400 136984 113578 47838 45.9%
246000 137.28 137.39 1.38 253841 298400 141602 104075 52723 47.5%
246700 137.40 137.50 1.70 228609 298400 179583 92606 26211 60.2%
247000 137.34] 137.61 2.60 185060 298400 109637 143302 45461 36.7%
247200 137.38 137.67 2.69 182047 298400 114092 146030 38278 38.2%
248200 137.64 137.95! 2.80 178465 298400, 114418 137561 46421 38.3%
249300 138.03 138.22 1.92 215132 298400 95088 109971 93341 31.9%
249590 137.98 138.34 3.30 164312 298400 99585 143342 55474 33.4%
250770 138.14 138.98 5.49 127401 298400 75515 183284 39601 25.3%
253400 139.20 141.22 9.80 95341 298400 42629 249604 6167 14.3%
254500 139.82 143.18 14.30 78901 298400 0 295576 2824 0.0%
254600 140.11 143.35 13.75 80474 298400 0 293907 4493 0.0%
255100 141.12 144.09 12.28 85169 298400 1 290790 7610 0.0%
256100 142.59 145.31 10.68 91310 298400 768 290687 6945 0.3%
257200 144.00 146.47 9.35 97612 298400 1773 289459 7168 0.6%
258400 144.50 147.90 9.81 95268 298400 5170 277573 15657, 1.7%
259600 145.90 149.03 8.65 101451 298400 5825 276244 16331 2.0%
260100 146.43 149.47 8.26 103815 298400 6077 275750 16574 2.0%
260400 148.74 149.78 2.14 203942 298400 38603 258475 1322 12.9%
260500 148.70 150.06! 3.11 169336 298400 0 298400 0 0.0%
260550 149.12 150.46 2.99 172703 298400 0 298400 0 0.0%
260600 149.14 150.47 2.98 172825 298400 4} 298400 o 0.0%
260700 149.79 150.55 2.15 203690 298400 0 298400 0 0.0%
260730 149.80 150.56 2.14 203764 298400 0 298400 0 0.0%
260800 150.02 150.77 2.10 206041 298400 0 298400 0 0.0%
261200 150.09 150.86 1.97 212774 298400 5764 270622 22014 1.9%
262900 150.39 151.26 2.41 192259 298400 4861 272453 21086 1.6%
264500 150.96 151.63 2.04 208698 298400 9994 288361 46 3.3%
264600 150.93 151.68 2.20 201333 298400 0 298400 0 0.0%
264750 151.02 151.76 217 202367 298400 o} 298400 [ 0.0%
265200 151.08 151.88 2.21 200535 298400 33952 264448 0 11.4%
266750 151.19 152.37 2.72 176961 292000 3911 286756 1334 1.3%
266900 1561.13 152.48 2.90 171592 292000 3963 285779 2258 1.4%
267400 152.18 152.62 0.94 300510 292000 4166 285834 2000 1.4%
267750 151.89 153.02 2.90 171578 292000 0 292000 0 0.0%
267850 151.89 153.02 1.40 246996 292000 0 292000 0 0.0%
268920 152.63 153.18 1.71 223100 292000 0 288377 3623 0.0%
269250 152.69 153.28 3.26 161804 292000 11570 280059 372 4.0%
269300 152.71 153.30 3.25 161969 292000 11577 280050 373 4.0%
270450 153.10 163.63 2.33 191425 282000 0 291848 152 0.0%
272010 153.53 153.98 1.90 211822 292000 1636 286055 4309 0.6%

LOB fiows - model comparisons.xis
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Revised LXMUL259 Model

odel Left Overbank flowrates and WSEL tabulation

Base model for this comparison is the revised Lexingt
HEC-2 model presented by FEMA on 10-18
stable HEC-2 mode! with the levee in place.
Lexington multiple mode! with the revi
submission to FEMA in the reduction o

sed Lexington multiple mode

-00. The changes ma

on muitipie HEC-2 model, based on the revised Lexington multiple
de to the FEMA Lexington model provide a much more
Note the removal of the instabilities in WSEL when comparing the FEMA

I. This model has been revised from the 10-26-00

f flowrates to 259K at the gage location (266750).

Computed | Computed |  Slope Total Left Overbank | Channel | Right Overbank % total
River WSEL EGL EGL 01X Flowrate Flowrate Flowrate Flowrate flow in
Station (ft) (ft) X 10,000 | Conveyancej (CFS) (CFS) (CFS) (CFS) LOB
212950 127.03 127.49 6.20 106335 264700 142344 114327 8029 53.8%
215700 128.59 128.93 4.38 126544 264700 148886 106287 9527 56.2%
226700 131.69 131.93 3.47 142118 264700 9724 118285 136691 3.7%
234100 134.11 134.67 3.69 137763 264700 20678 181156 62866 7.8%
238900 135.70 136.20 3.18 148398 264700 21618 179464 63619 8.2%
239370 135.83 136.36 3.28 146120 264700 22214 183060 59426 8.4%
239800 135.88 136.56 4.14 130118 264700 4554 196239 63907 1.7%
241500 136.40 137.07 2.90 155306 264700 2081 204954 57665 0.8%
241850 136.42 137.19 2.97 153495 264700 1905 208317 54478 0.7%
242049 136.99 137.35 2.58 164678 264700 1601 135011 128089 0.6%
242050 136.98 137.35 2.49 167899 264700 405 137579 126716 0.2%
242120 137.00 137.37 2.48 168065 264700 405 137529 126766 0.2%
242121 137.01 137.37 2.46 168815 264700 15838 136924 126238 0.6%
242169 137.02 137.38 2.45 169011 264700 1539 136801 126360 0.6%
242170 137.02 137.39 2.47 168299 264700 406! 137395 126900 0.2%
242240 137.04 137.41 2.48 168232 264700 406 137490 126804 0.2%
242241 137.05 137.41 2.45 169256 264700 1503 136693 126504 0.6%
242440 136.93 137.65 3.94 133334 264700 2106 198728 63865 0.8%
243000 137.33 137.88 3.95 133138 264700 3249 176557 84894 1.2%
245800 138.34 138.89 3.64 138821 264700 2904 179237 82559 1.1%
246000 138.53 138.96 3.10 150261 264700 2975 167263 94462 1.1%
246700 138.501 139.40 6.21 106250/ 264700 4297 199278 61125 1.6%
247000 138.95 139.57 3.81 135628 264700 687 189667 74346 0.3%
247200 138.97 139.68 4.18 129422 264700 2183 198909 63608 0.8%
248200 139.34 140.13 4.41 126020 264700 3966 188621 72113 1.5%
249300 140.21 140.52 2.20 178637 264700 3580 131696 129423 1.4%
249590 140.02 140.72 4.14 130171 264700 5740 178761 80198 2.2%
250770 140.24 141.44 5.75 110388 264700 2697 208131 53872 1.0%
253400 141.38 143.52 8.25 92158 264700 2615 254846 7239 1.0%
254500 142.27 144.50 8.79 89273 264700 3 260191 4506 0.0%
254600 142.48 144.62 8.45 31071 264700 4 257495 7201 0.0%
255100 143.05 145.06 7.80 94195 264700 7 254875 9818 0.0%
256100 143.96 145.85 7.24 28362 264700 1952 254357 8391 0.7%
257200 144.82 146.64 6.76 101781 264700 2479 255133 7089 0.9%
258400 145.13 147.71 7.29 98041 264700 4846 245691 14163 1.8%
259600 146.13 148.56 6.67 102478 264700 5264 244855 14581 2.0%
260100 146.52 148.90 6.45 104223 264700 5429 244533 14738 2.1%
260400 148.29 149.14 1.76 199379 264700 33011 230522 1167 12.5%
260500 148.26 149.36 2.55 165887 264700 0 264700 0 0.0%
260550 148.58 149.67 2.47 168423 264700 0 264700 0 0.0%
260600 148.60 149.68 247 168523 264700 0 264700 0| 0.0%
260700 149.12 149.74 1.81 196783 264700 0 264700 ¢} 0.0%
260730 149.13 149.75 1.81 196846 264700 [0} 264700 [} 0.0%
260800 149.30 149.92 1.78 198640 264700 0 264700 0 0.0%
261200 149.36) 149.99 1.67 204811 264700 4805 240678 19218 1.8%
262900 149.61 150.34 2.06 184222 264700 3993 242354 18353 1.5%
264500 150.09 150.66! 1.79 198024 264700 8257 256412 30 3.1%
264600 150.07 150.70 1.91 191586 264700 0 264700 0 0.0%
264750 150.141 150.77 1.89 192410 264700 0 264700 0 0.0%
265200 150.19 150.87 1.92 191088 264700 28991 235709 0 11.0%
266750 150.30 151.29 2.34 169360 259000 2749 255265 986 1.1%
266900 150.25 151.36 2.48 164329 259000 2788 254513 1699 1.1%
267400 151.13 151.501 0.82 286098 259000 3380 254022 16597 1.3%
267750 150.89 151.84 2.53 162875 259000 0 259000 0 0.0%
267850 150.89! 151.84| 1.22 234160 259000 0 259000 ¢} 0.0%
268920 151.51 151.98 1.63 209085 259000 0 255877 31238 0.0%
269250 151.56 152.06 2.87 152794 259000 9902 248813 285 3.8%
269300 151.58 152.08 2.87 152938 259000 9908 248806 286 3.8%
270450 151.91 152.38] 2.20 174517 259000 0 258905 95 0.0%
272010 152.31 152.71 1.80 193145 259000 1281 254079 3640 0.5%
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Revised LXMUL259 Model

WSEL (ft, MSL)

Water Surface Elevation
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Top Levee EL vs Revised Lex BFE

>omparison of Levee elevations versus revised Lexington BFE HEC-2 Model

This sheet shows levee top elevations versus BFE elevations for two different HEC-2 models.
The top of levee is compared to the FEMA 10/18/00 Lexington HEC-2 model BFE elevation in one
column, and the 10-26-00 revised Lexington multiple HEC-2 model using 259K CFS as the 100-
year flowrate at the gage location (266750) in the other column.

FEMA 10/18/00] LXMUL259

Lexington Revised Freeboard | Freeboard

Field Survey | Multiple BFE | Multiple BFE | to FEMA to revised

River top of HEC-2 HEC-2 ~10/18/00 LXMUL259

Station levee EL WSEL WSEL Lex. BFE Lex. BFE

234100 142.70 135.06 134.11 7.64 8.59
238900 142.80 136.75 135.70 6.05 7.10
239370 137.30 136.89 135.83 0.41 1.47
239800 137.10 136.93 135.88 017 1.22
241500 142.30 137.50 136.40 4.80 5.90
241850 148.00 137.59 136.49 10.41 11.51
242049 153.00 138.17 136.99 14.83 16.01
242050 153.00 138.17 136.98 14.83 16.02
242120 153.00 138.18 137.00 14.82 16.00
242121 153.00 138.19 137.01 14.81 15.99
242169 153.00 138.21 137.02 14.79 15.98
242170 153.00 138.20 137.02 14.80 15.98
242240 150.60 138.22 137.04 12.38 13.56
242241 150.60 138.23 137.05 12.37 13.55
242440 147.20 138.10 136.93 9.10 10.27
243000 147.10 138.54 137.33 8.56 9.77
245800 145.40 139.59 138.34 5.81 7.06
246000 144.80 139.79 138.53 5.01 6.27
246700 140.70 139.80 138.50 0.90 2.20
247000 142.40 140.76 138.95 1.64 3.45
247200§ . 142.20 140.26 138.97 1.94 3.23
248200 145.40 140.62 139.34 4.78 6.06
249300 142.00 141.56 140.21 0.44 1.79
249590 145.40 141.35 140.02 4.05 5.38
250770 149.30 142.07 140.24 7.23 9.06
253400 147.80 140.03 141.38 7.77 6.42
254500 151.00 141.38 142.27 9.62 8.73

Note: Bold numbers under levee top elevation are elevations taken from
HEC-2 model (aerial topo information). All others are field verified top
elevations.

Levee vs BFE.xls



six'suosuedwod Apeal HWOTO

000 6€0 000 000 T L0 00'0€L2 00°01S1 24671 [4Xi4% SE°0 00'0€42 00045t 8€°0G1 004092
000 LE0 000 000 i G8'0 00'69ve 00°0.G1 098} 09871 80 00'69¥2 00°0.5} Y74 009092
000 L£0 000 000 1L G8'0 00'G9v2 00'04S}4 85°8v1 g5 8trl 8v'0 00592 000451 L6y 055092
000 180 000 000 90}~ 180 005912 00°04S1 [ert143 92'8FL 060 00°69v2 00°045 2e'6YL 005092
000 6£°0 000 000 L0°)- 080 00'6899 88°L099 62 8L 62871 [§:44] 00°6899 88'2096 (9g'6b! 001092
000 G20 €£6'81- 0 ve- 290" €80 G2'G5L9 82619 259l 259t 85'0 82°€L49 858919 14WA4] 001092
000 120 gl'se- g1°0¢e- 250 280 65'€549 19'9619 [ it €19t 19'0 v.'8L19 619919  159°9vi 009662
000 910 00'Ge- |4 %°1% £2°0- 6.0 L6749 82029 [ =148 [ o1 4 €90 (A 7¥A°] 0L'CLL9 [eione) 4 00¥862
000 20 00’0 000 G4°0- 80 £G°91E5 00'G89Y 14 R 441 4240 09°0 £5°91€5 005897 L6'YYL 002.LS¢
000 81’0 000 000 FAN] 6.0 00'G1ES 00'G89Y 96°EV 1 96°EYL 19°0 00'S1ES 00689y  (BL'EVL 001952
000 0c0 000 000 S0 9.0 00'GLES 00°G89Y SO'EYl SO'Evl 95°0 00'GLES 00°G89% 1s'evt 001552
000 210 000 000 180 80 00'GLES 00°589% 8p'evt 8yevi L0 00'G1ES 00689y  [L9'ivi 009¥52
000 43 000 000 680 v6°0 00'G1ES 00°689Y L2yt Va4 28'0 00'GIES 00689y  {8E't¥i 00sv5e
000 600 000 002964- se'l €0’ 00°00021 00°0656 [2iom8 41 8 1Pl 60 00'00021 00'829L £0'0bt 00vESS
000 00 000 v868¢Y- £8°1- £6°0 122220t 00°016S o ot ye ovi 180 122220t 91°0291 L0ert 044092
000 200 000 80'€9LG- £’} 180 10'902.LL oo'ovieh c0ovi 20°0vl 80 10°902L} 26'9.G92 GE' LYl 06S6V2
000 900 000 2€'1915- SE'L- 160 18766+ 00°06E6 12ovi 1ot S8'0 18'v66EL g9y  [95°Ivl 00e6v2
000 90'0 000 6576159 82 1~ 004 96'28SL1 000982} Ve 6E} vE6EL 60 96'285.1 Lyove9 1290Vt 0028¥2
000 00 GE'86 6'¥SE9- 624~ 86'0 00°00¥cZ  [00°0088I L6'8E} L6'8E} ¥6'0 G9'10EE2 go'syyel  |92ov 0022
000 00 ov'L6 86'0909- 1871 S6°0 00°08c€2  100°06.81 G6'8EL G6'8E1 160 G'282ET 20'62L2L |9L0vL 0004v2
000 500 00°002 00°£955" [ 26'0 00'0006} 00° 2971 05°8EL 05°8E1 80 00'00881 000068  |08°6E} 0049v2
000 L0°0- 000 26'G229" CrAN 880 08 LELLE 00'G18LL €5'8EL £5'8E1 680 08'LELLL 80'6855  [6L'6E} 0009v2
000 S00 o000 00°0229- T 160 00°00€L1 00°008t1 yE8EL vE'8E1L 260 00°00EL} 00°0855 6G'6€1 008SYS
000 £0°0- 000 0lL'LLES- YA 080 19'6S8L1 00'0€81 L £ LEL eE°LEL €80 1969821 06'25¥9  (¥9'8ch 000€EY2
000 L0°0- 000 00°0929- AN 28'0 000094} 00'0084 1 €691 £6'9cL 6870 0000941 00°0bSS  |01'8EL ovvere
000 $0°0- 000 00'9925- 84'L- .80 00'oveLl 0090801 G0'LE} SO'LEL 160 00°0¥2L1 00'0¥SS  [ee'8el 1v2eve
000 £0°0- 000 00°992S- 8}’ 88°0 00'0¥CLL 00°90801 0.6} 0'LE} 160 000veLt 00°0vSs  |228El oveeve
000 €00~ 000 006525~ aL'L- 88'0 00°0v2LL 00°'£640} 20°LEL 208t 160 00'0veL} 00°0¥SS  [02'8E} 0.12ve
000 €0°0- 000 |ooreses- 611" 880 00'0veL) 00'€6.£01 20°LE1 20°LEL 160 00°0¥2L) 00°0¥SS Lg8et []kA 74
000 €0°0- 000 00'G.2S- 841 880 00°0veLt 00°61801 1o°Let L0'LEL 160 00°0v2L1 00'0v5S 61°8EL Lgieve
000 100~ 000 00'5485- gl - 680 00'0¥eLi 0051804 00°LEL 00°LE} 060 00°0v2L1 00°0vSS 818} 0212ve
000 100 000 {00'sLes- 614 68°0 00°0veLt 0051801 86°9€1 86°9E 1 060 00°0veLL 00'0¥SS L1L'8EY 0S02¥e
000 200" 000 00'6.25" 81 L~ 880 00'0veEL) 00'G1801 66°9E1 66'9€1 06°0 00°0¥2LL 00'0¥SS  |41'8EL 6¥02v2
000 £0°0- 000 26'70.45- oL'h- £8°0 ££'69881 00'¥0L2t 6v'9€t 6v'9€1 980 €£G988L 80'66£9  {B9°LEL 058L1¢
000 200 000 G6'84 25" oL'l- €80 626981 00°1902} ob'9EL ov'oet G80 626981 GO'2yed 05°LEt 00S1ve
000 000 Q00 00°04V8- SO'L- €60 00°004S} 00°0£06 88°'GE| 88'GE1 £6°0 00°00451 007099 £6°9¢1 0086€EC
000 200 000 [LORVAVA 90'4- 980 00°0065E 00°1£€82 £8'GE1 £8°GEL 880 00°0065E 00091 689t 0.L£6€2
000 20’0~ 000 00'96¥8- Go'L- 980 00°0065€ 001 ££8¢ 0.°SE} 0L'SEL 880 00'0065€ 00°GEB6L  |SL9EL 0068€2
000 0’0 000 00'¥9v6- G6°0- 0L0 00°9592¢ 00'¥10S} LLPEL [ 85241 990 00'9592¢2 00°065S 90°set 001vEe
000 110 000 880268 680" €.0 60'99.52 00'0006} 65°1E1 6G°1EL 290 60'99452 2L'6L001 BY'CEL 004922
000 000 £6'p- 1’6981~ £6°0- 060 0001622  {00°0066 6582} 65821 060 £6'v1622 160608 |25'62t 004642
000 S0'0 09°'vee- y1'1EBL- £6°0- 00'} 0005222  [25°0L604 £0°22} €0'L21 S6°0 09'v.622 8C'6EL6  |96'4¢) 056242
(123y) ) [obuneT) | (pueudo) | (ISW ) o) |wobue) | (puetuomd) | (1SW W) (s ‘y) (M) aobupe) | (pueiyad) | (1w M) | uoneis
(13 one] mau Yum) 348 abieyoung! uonels uonels 34gq [ebieyoung| uoneis uonels 19PON 349 obieyoing| uolels uoneis Yn3d JaAIY
-xa7 HWOTD oL X1 | Aempooid | "1oU3 Wiy | -1oug Yo | uorbuixe Kempool4 | 1ougybiy | -1oug Yo | J6STMAT 65X | Aempoolg | 1aul by | au3 §9 lad 349
pajoasiog ‘eouaialld d 18 o9naT] feseq ANy X9 d 1€ 9oA0 ‘oseg 2idnini "xe 1ad 348 aidninn 00-81-0F VN34 Jad uoybuixa
Aiepunog Aempoold sasebuo) Aiepunog Aempooid easebuon uoibuixen |uoibuixe Krepunog Aempooid sesebuo
Adv3H HWO1O 01 YiN3d FEELTYETEEE! ¢ S40 3DV Y652 LV T3AOW NOLONIX3T 00-92-04 s1Ins3d ywid
S1INS3Y AGY3IH HNOTO

§say jo Ajeliwing buljopoi 2-03H

uONeAE 1 Apeas YINOD



sp-suosyredwod Apeal YNOTD

000 8¢°0 000 000 29 08'0 00°00€S 00'0L62 1eeat 1e7est 290 00'00€S 00°0/62  [E6°ESH 01022

000 820 000 000 29t 98'0 006919 00°G€8E 16°1G1 16°46t 850 00'6919 00668 |€S'Egt 0St0L2
000 €0 000 000 LG4 6.0 00'8v22C 00'009 89716} 85151 8y'0 00'8v22 00°009 S1Est 00£692
000 1€°0 000 000 85"~ 640 00'8¥2¢ 00009 9S'1SH 957161 8y'0 00'8v22 00009 P1ESE 062692
000 €0 000 00'0 15} 180 00'G16S 00°092Y 1G'LGL LGS 050 00'G169 00092k  [B0'ESH 026892
000 2e0 000 000 AAN 98°0 00°0002 00'€9G 680G} 68051 $5°0 0070002 00°€95 9€'2S 1 068292
000 2€0 000 000 AAN 98°0 00'625S 00'SLYY 68'05} 6805} 50 00'525S 00°GLvy  |9€°CS) 0S92
000 1£°0 000 000 LG €80 0g'1ee2 05428 €4 LGt €1°1G1 250 1§ or44 05°428 ¥9°2S 1 00v29¢2
00°0 9€'0 000 000 e}~ £8°0 00°50YS 00'665Y G205t G205t FAAY 00°G0¥S 00665  {€9'1S) 006992
000 €e0 000 95°20€- 6€° |- 80 00 +LPS 00'S6GY 0£'051 0£°0S} 160 00°+LVS vy 182V 69°1Gl 052992
000 ov'o 000 000 ov'1- S9°0 00°5822 €LGLLY 61051 61051 Tl 00'68¢2¢ €L'SLLL 651G 00259¢
000 SE0 000 000 6€° - €80 00'0ELE 000991 1054 710G 8¥'0 00°0E1E 0070991 £5°1G1 05.v9¢
000 9g°0 000 000 8E'}- ¥8°0 000€tE 000994 L0'0SH 20705} 8y'0 00°0EiE 000994 Sp'iGlL 00992
000 LEO 000 000 681~ 080 00°0ELE 000994 60051 60051 ey o 00°0g4€E 000991 8V 1G1 00sv92
000 ve'0 0€'eL- 0L'9v- €E'}1- 5.0 02'8€91 00°0LE L9611 19°6v1 [8-41] 05 0LLL og'eee v6°05+ 006292
000 LEO LL b 000 0g'L- GL0 90491 00°0L8 9c°6v1 9e°6v1 8e'0 £8'v891 00°0.E 99°'054 002192
000 LE0 000 000 6¢ - G40 00°0EL¢ 00°0tS1 0g'6vl oe'6v} 8’0 00°0€L8 00°0ISE 65°064 008092
000 660 000 000 Er A vL0 00°0eL2 00'0IG} cL6vl clL eyl SE0 00°0ELe 000154 8E'0Gt 0€.092
(wa)) () {Uowbuxe) | (Pueyol) | (IS ‘W) 0 |(owuma) | (Pueol) | (1sw'H) | (ISW EN) (i) fucibune) |(pueryoly) | (ISW Y) | uonels
(13 90As) mau yim) 348 abieyoing| uonels uojlels 34a  [eBieyoing| uonels uonels 13po 349 abieyoing| uoREIS uollels VYIN3d J9A”
*xe7 HWOTO 01 X877  |Aempoojd | 4oul by | -1oug ye |uoibumxay Aempooj |“1oug by | soug Yo | J6STMLT 652 INNXT | Aempoold | *aou3z ybid | “1ou3 Y91 tod 348
peoasiod (eoudiajig M 1E ooAaT ‘oseg aldniniy “xa Ad 1e oanaT ‘oseq ojdniny 'xe Jad 349 sydinp 00-81-0F VN34 ted uo)buIxa
Kepunog Aempoo|d sasebuo) Kiepunog Aempoojd 83.ebuod uojbuixe |uojbuixe | Asepunog Kempoold sasebuod
Adv3d 4no10 01 YW3d4 ‘FoN3H34HIa S99 3OVD Y65z 1V 100N NOLONIXTT 00-92-04 S1INS3H VW34
S$11NS34 AGY3IH HNOTI

Synsay Jo Arewiwing buijepoiN ¢-03H

UOHEAS, i Apes) HNOTO






	February 15, 2001, report from Columbia Venture - HEC-2 Calculations
 
	HEC-2 Starting Water Surface Elevation
	Revisions of the HEC-2 models since 10-26-00
	Conclusion
	Lexington HEC-2 Multiple Model
	Model Left Overbank flowrates and WSEL tabulation
	HEC-2 Modeling Summary of Results
	Levee Top Elevation Adjustment
	Comparison of Levee elevations versus revised Lexington BFE HEC-2 Model
	HEC-2 Modeling Summary of Results

