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Summary

Funding for dredge material management

The LMRWD is included in the BWSR budget for $480,000 for the biennium. We were surprised (as was BWSR) to
find this in the House omnibus bill from the Environment and Natural Resource Finance Committee. Apparently,

when the appropriation for the LMRWD was included in 2017 legislation it did not specify that funding was a one

time appropriation.

Vernon Avenue Dredge Material Management site
The no-rise evaluation and the 60% design plan has been provided to the City of Savage. Staff is meeting with the
city staff on Friday, April 12 to discuss the proposed reconfiguration of the site.

| visited the site on Tuesday, April 9 and was not able to get in as Vernon Avenue and the access road into the site
were flooded. The river elevation that day was just above 708 feet; flood stage is 702 feet. The berm containing the
private dredge material exhibited some minor erosion; however, it appears the flood water did not overtop the
berm.

Private Dredge Material Placement

Private terminals are in the process of getting DNR permits to dredge this spring. They will have to wait until the
flood waters recede in order to remove material currently on site. New material cannot be placed until the prior
year's material has been removed.

Attachments
No-rise evaluation
60% design plan set

Recommended Action
No recommended action
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http://lowermnriverwd.org/application/files/9815/5503/5679/60_Dredge_site_plans_3-25-19.pdf
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Technical Memorandum

To: Della Schall Young, Young Environmental Consulting Group
From: Jeff Weiss, Barr Engineering Co.

Subject: Minnesota River No-Rise Certification Evaluation - DRAFT
Date: March 8, 2019

Project: 23701082

The purpose of this memorandum is to provide a summary of the evaluation of potential impacts of the
proposed modifications to the Cargill East River Dredge Material Site (Dredge Site) on the modeled water
surface elevations for 1% Annual Exceedance Probability Flood, commonly referred to as the 100-year
flood, on the Minnesota River. The Dredge Site Project will require information that supports a Minnesota
“No-Rise” Certification, which certifies the project will have not result in a modification of the flood plain
by more than 0.00 feet. The memorandum summarizes the analysis completed to determine the
conditions for which a “No-Rise” Certification can be achieved.

Project Overview and Study Area

The purpose of the Dredge Site Project is to establish permanent berms and facilities to store and dewater
dredge material generated from the Minnesota River and nearby commercial facilities. Dredge material is
current stored at the site on a temporary basis; however, the Dredge Site Project will establish a
permanent configuration for stored materials. Background information on the Dredge Site Project is
included in a technical memorandum from Burns & McDonnell and Young Environmental Consulting
Group, dated February 15, 2017, and the Cargill East River (MN — 14.2 RMP) Dredge Material Site
Management Plan (Lower Minnesota River Watershed District, 2013).

The study area is on the floodplain of the Minnesota River, near the Soo Line Railroad Bridge in Savage,
MN (Figure 1). The main study area was concentrated between rivers stations 35 and 39; however, as
discussed in the hydraulic analysis section below, the analysis reviewed modeling results further upstream
of River Station 39.

Hydraulic Analysis

The hydraulic analysis utilized the HEC-RAS model (version 5.0.6) used by the U.S. Army Corps of
Engineers (USACE) to develop the effective floodplain for the Minnesota River within the study area. The
USACE developed the base model in 2004 (see Attachment A). The original model configuration was
preserved as a reference, and to be consistent with other FEMA floodplain analyses the original
configuration is referred to as the Duplicate Effective Model.
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Barr Engineering Co. (Barr) modified the Duplicate Effective Model to more accurately model existing
conditions at and near the Dredge Material Site. The modified model is referred to as the Corrected
Effective Model and is used as a basis of comparison for the Proposed Conditions Model. The focused
area of study is shown in Figure 1.
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Figure 1 — Dredge site study area between cross sections 35 and 39.
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The following bullet points highlight key modifications to create the Corrected Effective Model:

e Ineffective flow areas upstream and downstream of the TCWRR Bridge were modified to more
accurately model the flow at the bridge

e Manning’s n roughness values were adjusted in some areas to reflect existing vegetation cover.

e Additional cross sections were added in the study area to more accurately model transitions
between different topographic features.

All other aspects of the model (e.g. flows, boundary conditions, modeling parameters, etc.) were left
unchanged between the duplicate effective and corrected effective models. However, one feature that
should be noted is that neither the Duplicate Effective Model nor the Corrected Effective Model include
the temporary berms and dredge material that is often on site.

Ineffective flow areas

The modifications to the ineffective flow areas were the most significant change made to the Corrected
Effective Model and warrant additional discussion. The ineffective flow areas were initially adjusted by
using guidelines in the Bridge Hydraulic Analysis with HEC-RAS (USACE, 1996). The ineffective flow areas
were further modified to more accurately account for the specific flow characteristics regarding depth of
overtopping flow and the height of the railroad in relation to the floodplain. The top of the railroad is
significantly higher (~16 feet) than much of the adjacent floodplain. If flood flows remain below the top
of the railroad, then the railroad creates a significant “shadow” where most of the water adjacent to the
railroad is effectively backwater and not actively flowing. A portion of the railroad and bridge is
overtopped by a relatively small depth (~2.5 feet on average) during the 100-year flood; however the
depth of overtopping the railroad is significantly smaller than the elevation difference between the top of
the railroad and the adjacent floodplain. To accurately account for the effective flow area upstream and
downstream of the bridge, the effective flow and ineffective flow areas were modeled in the following

ways:

e The expansion and contraction of the effective flow areas were modeled using guidelines in
Bridge Hydraulic Analysis with HEC-RAS (USACE, 1996)

e The area of effective flow above the top of the bridge due to overtopping flows was preserved in
upstream and downstream cross sections

e Areas of ineffective flow were preserved if they were too far from the bridge opening to be
effective flow or too far below the elevation of the overtopping railroad and bridge to be effective
flow.

The difference in the modeled ineffective flow areas for the Duplicate Effective Model and the Corrected
Effective Model are illustrated in Figures 2 and 3.
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Figure 2 — Cross Section at Railroad Bridge in Duplicate Effective Model. Note little ineffective
flow area (inside green outline) below the top of the railroad
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Figure 3 — Cross Section at Railroad Bridge in Corrected Effective Model. Note added ineffectivé
flow area (green outlines) below the top of the railroad
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Proposed Conditions Model

The modifications made to create the Corrected Effective Model were carried forward to the Proposed
Conditions Model such that the only changes made to the proposed conditions model was to add the
proposed permanent storage and dewatering areas for dredge materials. The comparison of existing and
proposed cross sections is shown in Figures 4 and 5 on the following page.

Table 1 includes the comparison of modeled water surface elevations for the Corrected Effective and
Proposed conditions models. The no-rise certification requires a change of no more than 0.00 for any
modeled water surface elevation. The proposed berm elevations are 715.0 for the northtwo western
storage areas and 706.0 feet for the eastern storage area. These initial berm elevations were found to
create changes to the modeled 100-year floodplain, so the berm elevations were modified iteratively until
the maximum elevations were found that would also comply with the criteria to complete a No-Rise
Certification. Table 1 shows the modeling results for the project area.

Table 1 HEC-RAS model results for water surface elevations within the study area

River 3552 35752 36 37 TCWRR 39
Station Bridge
z Comected .. o0 21741 71745 71753 717.67 717.75 718.00 718.61
q>) Effective
L
o proposed 717.36 717.41 717.45 717.53 717.67 717.75 718.00  718.61
<
R Difference 0.00 000 000 000 000 0.0 0.00  0.00
Corected | 1209 71762 717.67 71773 717.91 717.98 718.18 718.78
%« Effective
2
T Poposed 717.58 717.62 717.66 717.73 717.91 717.98 718.18 718.78
9
T | Difference 000 000 -001 000 000  0.00 0.00  0.00

a — Cross section added to more accurately model the project area

The no-rise certification requires no more than a 0.00 change in the water surface elevation for any
modeled cross section for both the 1% AEP Event and the Floodway. As can be seen in Table 1, this
criteria is met for all cross sections except for cross section 35.75, where the proposed conditions model
results have a decrease of 0.01 feet for the Floodway model. When the model results are expanded to
more decimal places, the modeled water surface elevations for the corrected effective and proposed
conditions for the Floodway model are 717.6660 and 717.6649, respectively. Therefore, the difference in
the modeled water surface elevation is only 0.0011 feet and the difference shown in Table 1 is attributed
to rounding. The HEC-RAS model results are both the 1% AEP Event and the Floodway model are
included as attachments A and B to this memorandum.
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I':igure 4 — Cross Section at River Station 36 in Corrected Effective Model. Green hatch areas are'
ineffective flow areas.
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Figure 5 - Cross Section at River Station 36 in Proposed Conditions Model. Green hatch areas are
ineffective flow areas. Ground was modified to show proposed berms and storage areas
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Conclusion

The proposed project to construct permanent berms within the project area will not cause an increase in
modeled flood elevations, and a no-rise certification is justified.

References
Burns & McDonnell, Technical Memorandum, February 15, 2017

LMRWD. January 2013. “Cargill East River (MN —14.2 RMP) Dredge Material Site Management Plan”
Lower Minnesota River Watershed District.

USACE. April 1996. “Bridge Hydraulic Analysis with HEC-RAS" TP —151. US Army Corps of Engineers
Institute for Water Resources, Hydrologic engineering Center, Davis, CA

Attachments:
Attachment A: HEC-RAS model results for the 1% AEP Event

Attachment B: HEC-RAS model results for the Floodway model
Attachment C: Minnesota “No-Rise” Certification



HEC-RAE Iﬂv_er. hﬂnnssma Reach: Lower Profila: 100-yr

[ Reach | RierSta | Profila Plan | QTotal | MinGhEl | W.S.Elev | CriW.s. | E.G.Elev | EG.Skpe | VelChnl | FlowArea | TopWidth | Froude#Chi |
R S—| — (cfs] ift) ) i) i) el | isaf | (R
Lower |4t 11004 Comecled Ef | 10300000 670.20 71894)  689.97 719.01) 0000080 315 7304868  4531.93 009
Lower a [100.yr Ppsdcond | 10800000  670.20 71894 680.97 719.01)  0.000080 315 7395113 4531.95 0.09)
Lower 40 100-yr Comected EF | 10300000 67210 71861 692.10 71885 0.000143 488 4301601  4050.11 013
Lower 40 1007 Ppsdcond | 103000.00 67210 71861 662.10 71885 0.000143 488 4301760 4060.1 .13
|
Lower 39 100-yr Comacted Eff | 10300000 66380 71800 687.05 71865 0.000289 660  2419055]  3527.52] 0.18
Lower 30 100y Ppsdcond |  103000.00 66380 71800 687.05 71885 0.000238 680 2419250 3527.60, 0.18
Lower 381 Bridge| — 1 B
Lower 37 100-yr Gorrected Eff 10300000 66300 717.75 71820]  0.000207 603 2379195 514371 0.16
Lower 37 100-yr Ppsd cond 10300000, 668.00 717.75| 71820 0.000207 603 2379450 514376 0.16
Lower 36500 [1004r Corracted Eff 10300000, 667.45 717.67 71817 0.000225 595  26070.89|  494344] 017,
Lower (36500 [100-r Ppsd cond 10300000, 66745 717.67 71817 0.000225 594 2608203 494345 017
Lower 36 100-yr Corrected Eff 10300000, 671.90 717.53 692.40 71806]  0.000270 6.13]  26707.74]  4837.54 0.18
Lower 36 100-yr Ppsd cond 103000.00 671.90 71753 60240 71806  0.000270 6.13] 2678850 4837.55 0.18
[Lowor 35.75 11007 Coracted Eff 103000.00 67151 717.45) 69254 717.86]  0.000241| 580 36161.00]  4810.16
[Lower 3575 1100y Ppsd cond 103000.00 e7151|  717.45 692.54 717.86)  0.000241| 581 3205960  4810.18
|
Lower 355 100y Corrected Eff 10300000 671.33 717.41 692.52 71768]  0.000186 509 4258000  4996.97 0.1
Lowar 365 100y Ppsd cond 103000.00 671.33 717.41 692.52 71768)  0.000186 500 4258000  4996.97 0.15
Lower 36 100+ Corrected Eff 103000.00 671.10] 717.36 69251  717.52 0000133 429] 6248747 5189.26 0.13
Lower 35 1007 Ppsd cond 10300000 67110 717.36 60251 71752 0.000133 429  62487.17|  5189.26 0.13
Lower 3 100 Corrected Eff ~103000.00 67280 7727 717.35]  0.000077 316 67286.31 4056.92 0.10
Lower ET) 100+ Ppsd cand 103000.00 67280, 71727, 717.35]  0.000077 316 67286.31 4056.92 0.10
! ! ! |-
Lower 33 100-yr Comected Eff | 10300000 671.20  717.14  697.78 7i7.5_ 0.000099 363 5470824  2893.41 011
Lower 3 100-y¢ Ppsd cond 10300000 67120, 717.14 697.73 717.25__ 0.000099 363 5470824 288341 .11
Lower l32 10047 [Comected Eff | 103000.00 66110, 717.04 717.17,___ 0.000083] 377]  asser.iol  2354.22[ o)
Lower 32 10041 Ppsd cond 10300000 661.10 717.04 717.17,___ 0.000093] 377 4s5e7.19| 285422 011
Lower B 10047 Corrected Eff 10300000 671.60 716.83 691.62 717.00, 0.000122 406| 5332817, 575221 012
Lower & 100-yr Ppsd cond 10300000, 67160 716.83 69162 717.00] 0000122 408 5332817, 675228 0.12
Lower a0 100y Comected Eff | 10300000 67600 71663 60550  716.79|  0.000132 435] 6089374 650088 013,
Lower 30 1100y Ppsd cond 10300000 67500 716.63 69550  716.79  0.000132 435 6089374 650088 013
Lower 2 100y c Eff 103000.00 674.20 71647 693.35 716.58] _ 0.000091 353  56719.04|  6880.31 0.11,
Lower 2 100y Ppsd cond 103000.00 67420 71647 693.35 71658 0.000091 353  56719.04|  6860.31 0.1
Lower 28 100y |Gomected EFf | 10300000 67500, 71635 697.48 71644]  0.000089 66105.08|  5448.76 0.10
Lower 28 100yr Ppsdcond | 103000.00 675.00 716.35 697.48 716.44)  0.000089] 6619598 544876 0.10
Lower 27 100yr  |Comected Ef | 103000.00 670.40 71621 65190 71631)  0.000083 344 5743364 546555 0.10
Lowar 27 100 Ppsdcond | 10300000 67040 71621 69190 71631  0.000083 344 5743364 548555 0.10
: ==

Lower 2 100yr  |Comected Eff | 10300000 671.70 715.94 691.50] 716.12)  0.000130] 433 45451.97 243752 0.13
Lower 2 100y IPpsdcond | 103000.00 671.70 71594 59150 71612 0.000130 433 asa5107| 243752 0.43
Lower 2% (1004 |ComactedEff | 10300000 673.70 715.37 691.59 71574]  0000226] 554 35690.85 643840, 017
Lower 25 100y Ppsd cond 103000.00 673.70 715.37 69159 71574 0000226 554 3669085 643840 0.17
Lower 237 J1oor e Eff 103000.00  670.40] 716.22 691.01 71565 0.000256| 568 2578578 6041.83 047
Lower 27 10047 Ppsd cond 103000.00 670.40 71522 691.01 71566 0.000256 568 2578578 6041.83
|Lower 236 ! C = Bridge
Lower 235 1004 Comrected Eff 103000.00 670.40 715.08 69101 71552 0000259 560  25807.77 602382 018,
Lower 235 100y Ppsd cond 10300000 670.40 715.08 691.01 71562]  0.000259. 56 2580777 6023.82 0.18
[Lower 23 10047 Corrected Eff 103000.00 671.00 715.04 69101 71547 0000247 580 3025532 4956.19 0417
|Lower 23 100-4r Ppsd cand 103000.00 671.00 715.04 691.01| 71547 0000247 580 3025532 49569 0.17
Lower 25 100y Corrected Eff 103000.00 667.70 715.10 69011 71519 0000077 327 5860293 698408 0.10
Lower 25 100-y Ppsd cond 103000.00 667.70 715.10 69001 715.19)  0.000077 327] 5860293  6984.08 0.10
Lower 22 100y Corrocted ERf 103000.00 667.10]  71507| 69119 71508)  0.000027| 196 10849850]  0214.75 0.06|
Lower 22 10047 Ppsd cond 103000.00 667.10 71507 691.19 715.08|  0.000027] 18] 10348850  6214.75 0.06|

[ - | [ |
Lower 21 100-yr Corrected Eff 103000.00 66600, 71501 69225 715.04]  0.000026 196] 10616860  5842.16 0.08|
Lower 21 100y Ppsd cond 103000.00 666.00| 715.01 662.25 71604 0.000026 106 108166.60  5842.16 0.0
Lower 20 100-yr Corractsd Eff 10300000 674.30| 71493 69330 71496 0000030 204 100034.40] 545879 06|
Lower 20 100y Ppsd cond 103000.00 674.30] 71493) 69330 714.96]  0.000030 204] 10003440  5458.79 0.06
Lower 19 100-y7 Corrected Eff 103000.00 675.40| 71483 69486 71487)  0.000044 241 7367434)  4ge2e1| 0.07
Lower 19 10047 |Ppsd cond 103000.00 67540, 714.83 604.86 714.87)  0.000044 241 7357434 488291 0.07
Lower 184 10047 Corrected Eff 10300000 67020, 71474 65054 714.82]  0.000067 314 6051466 441020 0.09
Lower 184 100y Ppsdcond | 10300000 67020 71474 69054 714.82)  0.000067 314 6051486 441026 0.09
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_Reach | RiverSta | Profle |  Plan QTotel | MinCnEl | W.S.Elv | CitW.S. | EG.Eev | £0G.Skpe | VelGhnl | FhwAwa | TopWilth | Froude#ohl
| | e _lefs) {ft) G | My | mR) | dus) | sefy | )
Lower 18 10047 c Eff 103000.00 66880 71473 68061 0.000062 30| 6169826 5615564 0.09
Lower 8 [1004yr |Ppsd cond 10300000 668.80 71473 689.61 0.000062 308 6169826 515564 0.09
Lower 17 1007 lc ER 103000.00 668.50| 71467 691.00 71474] 0000070 316]  soes138  5116.47 0.09
Lower 17 [1004r Ppsd cond 103000.00 668.50| 71487 821.00 71474 0000070 316|  sees1s 511647 0.08
| |
Lowar 16 (1007 c Ef 103000.00 67130 714861 620.42 71466 0000050 265 7116464 6622.31 0.08
Lower 16 (100 Ppsd cond 103000.00 67130 714861 620.42 71465) 0000050 265 7116464 6622.31 0.08
Lower 15 100-yr c Eff 103000.00 67450 71458 895.17] 71459 0DO00017| 146  123609.00]  6712.88 0.0
Lower 15 100-57 Ppsd cond 10300000]  674.50] 714.58 895.17 71459 0000017 148 12389000 671200 0.05
! 9 000017 46| 123899.00,
Lower 14 100-yr Corracted Eff 10300000 71455 89628 71456  0.000015) 143 13024720,  704724) 004,
Lower 14 100y Ppsd cond 10300000, 67290 71455 66628 71486  0.000015 143 13024720, 7047.24 0.04
Lower 134|100 Corracted Eff 10300000, 688.40 71445 ee237]  71452|  0.000087 297| 7186544 711187 0.08
Lower 134 100y Ppsd cond_ 10300000,  688.40 714.45 89237 71452 0000067 287| 7186544 711187 0.08
Lowsr  |133 === Bridge,
Lower  |132 100y Gorracted Eff 10300000,  688.40 71441 662.37 71448 0000066 294 6841114 718532, 0.08
Lower  [132 |10y Ppsd cond 10300000, 688.40 714.41 69237 71448  0.000066/ 294 esatn.14] 718572 0.09|
Lower  [127  |100yr Comected Eff | 10300000, 674.00 714.42 697.06 71444 0000027 185 osee277| 726338 0.06)
Lower 127 1007 Pped cond 10300000, 67400 714.42 697.06 71444 0000027 185 omgezy7|  7263.38, 0.06)
i.ower 12.5 == — i Bridge: | '
‘Lower 123 1007 Corrected Eff 10800000, 67400 714.41 696.95| 71443  0.000029) 104 10002740 704676, 0.06|
Lower 123 100y7 Ppsd cond 103000.00, 67400 714.41 696.9|  714.43]  0.000028 1.94] 10002740 704676 0.06,
|Lower 12 100-yr Corracted Eff 103000.00 671.90 714.40 694.40 71442) 0000023 177 10819260 712124 0.05
|Lower 12 10047 Ppsd cond 103000.00 671.90 714.40 694.40 71442) 0000023 177, 10819260 712124 0.05
Lower 1 100-yr Comacted Eff 103000.00, 669.70] 714.37| 680.08| 71438 0.000017 158 12703560 731278 0.05
Lower i 10047 Ppsd cond 10300000 669.70 714,37 680.08 71438 0000017 158 12703660 731278 0.05
T T
[Lower 10 10047 Corracted Eff 103000.00 67300 71432 69561 71434 0000017 156 14704680 8691.2 0.05
Lower 10 100-yr Ppsd cond 103000.00 673.00 714,32 695,61 71434 0000017 156 14794680 8801.2 0.05
Lower 3 100-yr Gorrected EFf 103000.00 671.40] T14.27 71428 0000013 135 14971240) 874081 0.04
Lower 9 100-yr Ppsd cond 103000.00 671.40] 71427 71428 0000013 135 14971240) 874081 0.04
Lower 8 100-yr Gorrected EFf 10300000 675.90 714.19 71421 0,00002] 180 12905090 803465 0.06
Lower 8 100-yr Ppsd cond 103000.00 676.90 714,10 71421 0,000029] 189 12005090 803465 0.06
Lower 71 100-yr Gorracted Eff 103000.00 671.20 714.10 689.70 71412 0000028 183 11131210]  6739.34 0.05
Lower 71 100-yr Ppsd cond 103000.00 671.20 714.10 689.70 71412 0000028 183 11131210] 673034 0.05
Lower 67 100-yr Corrected Eff 103000.00 674.00 714.05 689.78 71409 0000053 268 70937.00]  6893.22 0.08
Lower 67 100-yr Ppsd cond 103000.00 674.00 71405 689.78 71409 0000053 268 70937.00| 689322 0.08
Lower 6.6 Bridge =
Lower 65 100-yr c dER 103000.00 670.30 714,08 688.67 71408 0000049 267| 7201845 7007.20 0.08
Lower 65 100-yr Ppsd cond 103000.00 670.30 714,08 688.67 71408 0000049 267| 7201845 7007.20 0.08
[
Lower 6.1 100-yr c Eff 103000.00 672.20 713.98 69227 71403 0000057 269  74014.85| 610478 0.08
Lower 6.1 100-yr |Ppsd cond 103000.00 672.20 713.98 692.27 71403 0000057 269 7401485 610478 0.08
Lower 5 100+ c Eff 103000.00 670.00 71387 69014 71392 0.000043 24 76349.61)  5516.05] 007
Lower 5 100+ Ppsd cond 103000.00 670.00 713.87 690.14 71392 0000043 24 7634961  5516.05] 0.07
Lawer 4 [100-yr lc Eff 10300000  869.70 71877 713.81 0000044 252 7058276  4466.90 0.07
Lower 4 1007 Ppsd cond 10300000] 66970 713.77 | 7381 0000044 252 79562.76)  4466.99 0.07
I — __ I
Lower B [100.yr Corractad Eff 103000.00 868.30 71362 71389 0000087 298] 7136166 4071.40 0.08
Lawar 3 {100y Ppad cond 103000.00 668.30 71362 71369 0000057 298] 7136166 4071.40 0.08
——— e b | !
Lowar 2 [100.yr |Corracted £ 103000.00 670.10 713.48 71356 0000078 340 6087748 378507 0.10
Lower 2 [100.yr IPpsd cond 103000.00 670.10 713.48 71356 0.000078 340 6087748 378507 0.10
Lower B 100y |Gorractad Eff 103000.00 665.20 71332 68087, 71343 0.000097 384| 6046526 327585 011
|Lower Ik 100-yr |Ppsd cond 103000.00 665.20 713.32 62087 71343 0000087 384  boses26 327595 01




HEC-RAS River: Minnesota Reach: Lower Profile: 100-yr Fidwy

Reach | RiverSta Profile Plan | QTotal [ MinchEl | WS.Elev | Critw.s. | EG.Elev | EG.Slopa | VelChnl | FlowArea | TopWidth | Froude# Chi
| | tefs) (ft) (L () (ft) (fuft) (s) | (sqft) () |
Lower # 100-yrFidwy  |Comected Eff | 103000.00]  670.20 719.02 e8og8|  710,19]  0.000109 427 5265525 254147 0.42
Lower |41 |100-yrFidwy |Ppsdcond | 10300000  670.20 710.02 680.08]  719.19,  0.000109 427 5265680  2541.47| 012
Lower |40 100-yr Fldwy | Gorrected Eff 103000.00 67210 71878, 60210 71901 0000139 482] 4332602 233005 0.13]
Lower 40 100-yrFidwy | Ppsd cond 103000.00 67210 71878 692.10 71901 0.00013¢ 482  4332744| 233005 013
Lower 38 |100-yrFidwy |G Eff | 10300000  663.80 718.18 687.04 718.82) 0000234 655 2446588  2778.22 017
Lower 30 100-yr Fidwy | Ppsd cond 10300000 €63.80 71818 687.04 71882) 0000234 655 24467.75 277822 017
Lower 381 Bridge |
|
Lower 37 100y Fidwy | Corrected ERf 10300000 663.00 717.08 71852 0.000203 500 2403563  2761.60 0.16
Lower a7 100-yr Fidwy | Ppsd cond 103000.00 663,00 717.08 71852 0.000203) 598 2403833 276171 0.16,
T
Lower 365007 100-yr Flawy | Gorrected Eff 103000.00 667.45. 71781 718.40  0.000218/ 587 2777438  4847.33 017,
Lower 36500°  |100-yrFldwy |Ppsd cond 103000.00 86745 71701 71840, 0.000218 587 2777750  4B47.35 017
| Qngo]  as74s] @ 747.01 | Tiedn, i — 5873 2r/7
Lower 36 100-yt Fidwy | Corracted Eff 10200000 67190  717.73 69240 71827,  0.000273| 618 2432751 257489 0.18)
|Lower 36 100-yr Fidwy | Ppsd cond 103000.00 671.90 717.73 602.40 71827 0.000273] 618 2431788  2574.83 018
[ Lower 35.75 100-yt Fidwy | Comrected Eff 10300000 671561 717.67 60254 718.08|  0.000232 571 3508051 4817.43 0.17
|Lower 3575 100-yr Fidwy | Ppsd cond 10300000 67151 717.66] 60254  718.06]  0.000232 5.72] 3478841, 4817.30] 017
Lower 355 100-yr Fidwy | Carrected Eff 103000.00 67133  717.62] 60252  717.80|  0.000179 5.01) 4342858 505212 0.15
Lower 355 100-yrFidwy _|Ppsd cond 10300000, 67133 717.82 602.52 717.80)  0.000179 501 4342858 505212 0415
Lower 35 100-yrFidwy | Corrected Eff 103000.00, 67110 71758 692.51 717.74| 0000120 424 5122002 3412.15 0.42
Lower 35 100-yr Fidwy | Ppsd cond 103000.00 67110 71758 69251  717.74,  0.000128 424 5122002 341215 012
Lower 34 100-yr Fidwy | Corrected Eff 103000.00 67280 71748 71757 0000077 318 6453480  3556.07 0.10,
Lower 3 100-yr Fldwy | Ppsd cond 10300000, 67280 717.48 71767 0.000077| 318 6463480 355607 0.10
I
Lower 33 100-w Fldwy | Corrected ERf 103000.00 67120  717.36 60773 71747 0.000086 350| 5535888)  2807.26 011,
Lower 33 100y Fidwy | Ppsd cond 103000.00 67120 71738 60773 71747 0.000096, 359|  5535880)  2807.26 0.11)
Lower 32 100-yr Fldwy | Corrected EF 103000.00 661.10 7727 717.40]  0.000080 373| 4912260 235575 0.11]
Lower 32 100-yr Fidwy | Ppsd cond 103000.00 661.10 71727 717.40)  0.000080 373 4912260 235575 0.1
Lower 31 100yrFldwy  |Comected Eff | 10300000, 671.60 717.02] 69162  71722]  0.000134 427) 4501623  2300.19 0.13
Lower 31 100-yr Fidwy | Ppsd cond 10300000, 671.60 71702 69162 717.22]  0.000134 427) 4501623 2300.19 013
[
Lower 30 100-yr Fldwy | Corrected ER 10300000, 675.00 71680, 685.50 716.08)  0.000148 461 5207434 274501 0.4
Lower 30 100-yr Fldwy | Ppsd cond 103000.00 675.00 716.80 605.50 71698 0.000148 481 5207434 274501 0.14
Lower 20 100-yr Fidwy | Comrected EFf 10300000, 67420 71665, 69335 71676/ 0.000089 350  57230.14) 288023 0.10/
Lower 20 100-yr Fidwy | Ppsd cond _ 103000.00 674.20 716.65 693.35 71676 0.000089 350 5723014 286023 ~ 00
|Lower 28 100-yrFldwy | Gorrected Eff 103000.00 67500 71653 607.48 71662 0000087 335  66795.86  3370.60 0.10/
[Lower 28 100-yrFidwy | Ppsd cond 10300000, 67500 71653 607.48 71662 0.000087 335 6679566  3370.60 010
|Lower 27 |100-yrFidwy |Corrected Eff 103000.00 67040 71840 69190 71649  0.000081 340|  se01746]  3932.42 0.10]
Lower |27 100-yr Fidwy | Ppsd cond 103000.00 670.40 71640 601.90 71649 0.000081 340 5801746 303242 0.10
1 |
[Lower |26 100y Fidwy _|Corrected E/f | 103000.00]  671.70 716.13 691.49 71631 0.000127 428 4591902 243425 0.13|
Lawer 26 100-yr Fidwy | Ppsd cond 10300000,  671.70 716.13 60149 71631  0.000127 428 4501002  2434.25 0.13
I . L | | |
Lower 26 100-yt Fidwy | Comected Etf 103000.00 673.70 715.57 691.60| 715.63|  0.000220 548) 3605377  2141.00 0.16
Lower |25 100y Fidwy | Ppsd cond 103000.00 673.70 71557, 691.59 71593 0.000220 548 3605377  2141.00 0.18
Lower 1100-y7 Fldwy__ | Comrected EFf 103000.00 67040 71544 691.01 716.85)  0.000246 560 2603203 128025 047
Lower 100-yr Fldwy | Ppsd cond 10300600] 67040 71544 691.01 7158 0000246 560 2603203 128025 o17)
Lower 1236 | Bridge |
Lower 235 [100yrFidwy |c Eff 103000.00 67040 71531 691.01 71572 0000248 5.60  20007.74| 236122 017,
Lower 235 100-yr Fidwy | Ppsd cond 103000.00 670.40 715.31 691,01 71572, 0.000248 580 2800774 236122 017
Lower 23 100-y7 Fldwy | Conested EFf 103000.00 67100, 715.25 601.01 71567  0.000240 574 3062006  3060.83 017
Lower 23 100y Fldwy  |Ppsdcond | 103000.00 871.00 71525 80101, 71587 0.000240 574 3062096 306083 047,
Lower  |225 100-yrFidwy | Comected Eff 103000.00 66770, 715.31 800.11 71540  0.000075 324 6922081 486342 010
Lower |25 100-yrFidwy | Ppsd cond 103000.00 667.70 71531 600.11 71540 0.000075 324) 5022081 466342 0.10
Lower 22 100y Fldwy |G EF 10300000 66710  71528] 69119 71530 0000026 1.4 10335170,  5566.90 006
Lower 22 [100-yr Fidwy | Ppsd cand 10300000  667.10] 71528  691.19 715.30]  0.000026 194) 10336170, 556690 0.06
Lower 21 [100-yr Fidwy | Comected Eff 10300000 66600 71523  69226] 71525  0.000026 193] 10740300 582860 0.08
Lower 21 100yrFidwy |Ppsdcond | 10300000  €66.00 71523]  ev228]  71525|  0.000025] 193] 10740390 582860, 0.06
[Lower 20 [100-yr Fidwy |Corrected Eff | 103000.00  674.30 71515, 603.30 71518]  0.000020 201 10121040]  5450.00 0.06
lLower 20 [100-yr Fiawy | Ppsd cona 103000.00 674.30 715.15 60330 71518] 0000020 201 10121010)  5450.00 0.08
|
|Lower 10 — [100-yr Fldwy | Comected Eff 10300000, 67540 715.05 604.86 71500 0.000043 238 7437260  4880.74 0.07
Lower 19 [100-yr Fiawy  |Ppsd cond 10300000,  675.40 715.06]  604.86 71608 0.000043 238 7437260 488074 0.07




HEC-RAS River: Minnesota Reach: Lower Profile: 100-yr Fldwy (Continued) = i
[ Reach | Riversta Profils Plan QTolal | MinGhEl | W.S.Elev | CrtW.S. | E.G.Elov | EG.Slope | VelChnl | FlowArea | TopWidth | Froude# Chi
(ofs). @ ® @ | w ) (fus) saf) ® |
Lower 184 100-yr Fidwy | Corrected Eff 10300000 67020 71497 69054 71504 0.000065 311 6122041) 448386 .00
Lower 184 [100yr Flawy |Pped cond 103000.00] 67020 71497 69054 71504 0000065 311 6122041 448386 0.09
I | |
Lower 18 100y Fldwy |Comeoted Ef | 103000.00| 66880  714.86]  689.61] 71503  0.000080 300 6241070 494531 0.08
Lower 18 100-yr Fidwy | Ppsd cond 103000.00] 66880 71488 68961 71503 D0.000080 300 6241070] 494531 000
| = - | ! — 1 |
Lower 17 100-yr Fidwy | Corected Eff 10300000  66850] 71480  €91.08] 71407  0.000068 313 6060208 511888 0.8,
Lower 17 [100-yrFliwy _|Ppsdcond | 10300000 66850 71489 691.08| 71467,  0000088| 313 6060208 611885 000
| N | | ! B ==
Lower 16 100yrFidwy |Comected Eff | 10300000 67130 71484 €0041  714.80|  0000049| 261 7207045  5663.08 008,
Lower 16 100-yr Fldwy | Ppsd cond 103000.00] 67130 71484 69041 71480  0.000040| 261 7207045 655308 0.08
Lower |16 100-yr Fldwy | Corrected Eff 10300000  67450] 71480 9517 71482  0.000016 144 12325180 616605 0.04.
Lower 15 100-y7 Fldwy _|Ppsd cond 10300000] 67450, 71480 69547, 71482  0.000016 1 12325180 6165.95 004
Lower 14 100y Fldwy |Comected Ef | 10300000 67200 71478 69628, 71478  0.000015 141 13174500 608407 0.04)
Lower 14 [100-yr Fidwy | Ppsd cond 10300000  67290|  71478]  ev628] 71470  0.000015 141 13174500 608407 004
Lower 134 [100yr Fldwy | Corrected Eff 10300000  66840) 71488  692.38]  714.74]  0.000079 325 6547677 5168.04 0.10
Lower 134 100-yr Fldwy | Ppsd cond 10200000 66840  714.68]  €02.36,  714.74|  0.000079 325 6547877 6168.04 0.10,
|
Lower 133 Bridge
Lower 132 |100-yrFldwy  |Comected Eff | 103000.00| 68840 71461 69235 71468  0.000071 3.08| 6403044  5116.78] 008,
Lower 132 [100yrFidwy |Ppsdoond | 10300000  €6B40) 71481 69236 714.88)  0.000071) 308 6403044 511578 0.00
Lower 127 100-yr Fidwy | Comected Eff |  103000.00]  674.00 71462 607.08  714.64)  0.000026 183  100008.00]  5137.12 006,
Lower 127 100-yr Ficwy | Ppsd cond 10300000  67400] 71462  €97.05|  714.64]  0000026] 1.8 10000890  6137.12 0.08
Lower 125 = Bridge |
Lower 123 100-y1 Fiwy | Corrested Eff 10300000  674.00] 71461 696.08 714.63)  0.000020 102 101053.70| 518072 0.08
Lower 123 100-yr Fidwy | Ppsd cond _ 10300000  67400] 71481  eoeos| 71463  0.o000020 192] 10108370 516072 0.06
Lower 12 100-yrFidwy |Comected Eff | 103000.00] 67100  714.60  604.40  714.62|  0.000023 175 10930340 684188 0.05
Lower |12 100-yr Fidwy | Ppsd cond 10300000, 67100 71460 €04.40 71462  0.000023 175) 10030340  6841.88 0.05
|
Lower 11 [100yr Fldwy |G Eff 10300000 €69.70 71456 71458) 0000017 156] 128387.10  7313.63 0.05
Lower 1 100-yr Fidwy | Ppsd cond 10300000 66970 71458 714.58]  0.000017 156) 128387.10]  7313.63 0.05
Lower 1 100-yrFldwy |Comected Eff | 103000.00] 67300 71452 60561 71454  0.000017 158)  141601.50|  8068.57 0.05
Lower 10 [100-yr Fidwy | Pped cond 10300000 67300]  71452] 69581 71454  0.000017 158)  141801.60]  8068.57 0.05|
|
Lower 9 [100-yr Fldwy | Corrested ER 10300000 67140 71447 | 71448] 0000013 134 15145020 871841 004
Lower 0 [100-yr Fidwy | Ppsd cond 10300000 671.40) 71447, 71448 0.000013 134 15145020 871811 0.04
Lower 8 ~ 100-yrFlawy |G EFf 10300000, 67590 71439, 71441 0.000028] 186 13067610,  8012.80 008
Lower 8 [100yrFidwy |Ppsdcond | 10300000 67590 71439 714.41) 0000028 186 13087610  8012.80 0.06
| [
Lower 7.4 100-yr Fldwy | Corrected Eff 10300000 67120 71431 ese7o|  71433]  0.000023 181) 11250080 673156 0.05
Lower 7.4 1100-yr Fidwy | Ppsd cond 10300000  €7120] 71431  e89.70]  71433]  0.000023 181) 11250080  6731.66 0.05
Lower 6.7 100-yrFidwy |G Eff 103000.00 674.00 71425 68978 714.30)  0.000052 268 7180813]  4108.63 0.08
Lower 67 100-yr Fidwy | Ppsd cond _ 10300000 67400 71425 68978 71430)  0.000052 266 7180813 419863 0.08
Lower 6.6 1l 1l Bridge |
|
_ = | . I i
Lower 85 100-yr Fldwy | Corrested EFf 10300000 67030  714.24|  688.67  714.28| 0000048 265 7289120 419683 0.08
Lower |65 100-yr Fidwy | Ppsd cond 10300000 67030 71424 68867  714.28)  0.000048 265 7260120 419603 0.08
| = | |
Lower Xl 100-yr Fidwy | Corrected Eff 10300000 67220 71416  692.27| 71424  0.000055 266 7480856 5501.74 0.08
Lower 6.1 100-yr Fidwy | Ppsd cond 10300000, 67220, 71419 60227 71424 0000055 266 7480856,  5501.74| 0.08
| |
Lower 5 100-yr Flawy | Correcten ER 10300000, 67000 71400  600.14| 71413 0000041 241 7He077| 551432 0.07
Lower 5 T100-yr Fldwy _|Pped cond 10000000 67000  71408|  690.14|  71413] 0000041 241 7716077) 551432 0.07
Lower 4 100-yr Fidwy | Corrected EFf 10300000, 66870, 71398 71402 0000042, 240 8054072 446860 0.07
Lower 4 100-y- Fidwy | Ppsd cond 10300000, 66970, 71398 71402| 0000042 240 8054072 446860 0.07
Lower |3 [100-yr Fidwy | Corrected Eff 10300000 668.30  71384] 71361 0.000055 280  7210619) 405274 0.08
Lower 3 100-yr Fidwy | Ppsd cond 10300000 66830 71384 71391 0000055 289 7210618  4052.74] 0.08,
Lower 2 100-yrFidwy |Comected Ef | 10300000, 670.10| 71370 71378 0.000075 337 e1721.76] 377946 0.10,
Lower 2 100-yr Fidwy | Ppsd cond 10300000]  670.0] 71370 71378 0000075 337  e172176] 377948 0.10
Lower 1 100y Flawy |G Eff 10300000)  865.20 71355 690.80 71365 0000094 380 6116347  3247.61| 011
lower |1 100-y1 Fldwy | Ppsd cond 10300000| 68520 71355 60080 71365  0000084| 380 6116347 324761 011



HEC-RAS River: Reach: Lower Profile: 100-yr Fidwy o . . i ) ) e
!_ Reach River Sta | Profile | Plan Q Total MinChEl | W.S.Elev | CritW.s. E.G.Elev | E.G.Slope | Vel Ghnl FlowArea | TopWidth = Froude#Chl |
- (cfs) ® ® | m ) I N T N
Lower 41 100-yr Fidwy | Gorrected EFf 103000.00 67020 7100162 680.08 71948)  0.000108 427 6265525  2641.47 012
lLower |41 [100yrFlawy  Ppsdcond 103000.00 67020 7190168, 689.96 71016 o000100) 427 5205680 254147 012
Lower |40 100-yr Fidwy | Corvected Eff 10300000 672.10]  718.7837 60210, 71901,  0.00013¢ 482 4332802  233005] 0.13
Lower 40 100-yr Fidwy | Ppsd cond 103000.00 67210 7187843 692.10 71901, 0000138 482| 4332744 2330.05 0.13
Lower |39 100yrFidwy |Comected Eff | 103000.00,  663.80  718.1833 687.04. 71882  0.000234 655 2446588  2778.22| 0417,
Lowar 30 [100:yrFliwy |Ppsd cond 103000.00 66380, 718.1840 667.04 71882 0000234 665 2446775 277822 0.17
Lower 38.1 i Bridge| ] mi ] [
[Lower 37 |100-yrFidwy |Comected ER 103000.00 663.00|  717.9800 71852]  0.000203] 500 2403563  2761.68) 0.18]
Lower 37 1100y Fidwy | Ppsd cond 103000.00 663.00  717.9810 71852 0.000203 500 2403833  2761.71, 0.16|
Lower  |36500°  |100-wFldwy |Comected EF | 103000.00 667.45| 717.9122 71840, 0000218 5.87)  27774.36)  4047.33 017
Lower 36500 |100-yrFldwy |Ppsd cond 103000.00 66745 T17.9132 71840, 0000218, 587 2777759  4047.35 017
Lower 36 100-yr Fidwy | Gorrected Eff 103000.00 671.00| 717.7318] 9240 71827  0.000273 618 2432751 257483 0.18
Lower 36 100-yrFidwy _|Ppsd cond 10300000 67180 7177321 69240, 71827 0.000273 18]  24317.88  2674.88 0.18
Lower |35.75 100-yrFldwy | Comrected Eff 103000.00 67151, 717.6860 692.54 71806 0.000232 571 3508051 481743 047
Lower 3676 1007 Fidwy _ |Ppsd cond 103000.00 67151 717.8640 60254 71806 0000232 572 3478841  4817.39 017
| |
Lower 355 100-yr Fidwy | Corrected Eff 103000.00 67133 717.6241 69252 717.89] 0000179 501 4342858 505212 0.15
[Lower 355 100-yr Fidwy | Ppsd cond 103000.00 67138 717.6241 66252 717.80] 0000178 501 4342658  5052.12, 0.15|
Lower |38 100y Fldwy  |C Ef | 103000.00 67110 7175794 602.51 717.74] 0000129 424 5122002] 31215 0.12|
Lower |3 100-yr Fidwy | Ppsd cond 103000.00 671.10| 7175704 692.51 717.74] 0000120 424] 5122002 341216 0.12
Lower % ~|[100-yr Fldwy | Comrected Eff 10300000 67280 717.4839 71757 0000077 3.48| 6452480 35567 0.10
Lower 34 100-yr Fidwy | Pped cond 103000.00 672.80  717.4839 T17.57_ 0000077 3.18|  64534.80,  3556.97) 0.10
ESS e I ———— |~ ===
Lower I3 100-y Fldwy | Gorrested Eff 103000.00 67120 717.3616 607.73 71747 0000006 350 6535880  2607.26| 041
Lewer 33 100-yr Fidwy | Ppsd cond 10300000 67120  717.3618 60773 71747  0.000008 350 5535880  2807.26 011
Lower 3z 100-yr Fidwy | Corrected EFf 103000.00 661.10  717.2680 717.40)  0.000000 373 4912260  2356.75) 011
|Lower 32 100-yr Fidwy | Ppsd cond 103000.00 861.10|  717.2680 717.40/ 0000080 373 4912260 288575 0.1
Lower |31 |100-yrFidwy  |Comected EF | 10300000 67160  717.0158 691.62 717.22) 0000134 427| 4501623  2300.19 013
Lower 3 100-yr Fidwy | Ppsd cond 103000.00 671.60| 7170188  e01.62 717.22]  0.000134] 477|  4501623]  2300.19 013
Lower 30 100y Fidwy | Corrected Eff 103000.00 67500 7167066, 69550 71698 0.000148] 481 5207434 274501 0.14
Lower 30 100y Fidwy | Ppsd cond 103000.00 675.00| 7167066 695.58 716.08) 0000148 461 5207434 214601 012
Lower 120 " |100-y Fitwy | Corected Eff 102000.00] 67420  716.8533] 693.35 71676 0.000080] 350 5723014 286023 010
tower |28 100-yr Fidwy | Ppsd cond 10300000, 67420 7166533 69335 71676 0.000089 350) 5723014  2860.23 040
Lower 28 1100y Flawy _|© d Eff 10300000 67500 7165204 60748 71662  0.000087 335  eo7onse 337069 0.10|
Lower 28 100-yr Fidwy | Ppsd cond 10300000,  675.00 7165294 60748 71662 0.000087 335 6679566,  3370.60 0.10
Lower 27 100-yrFldwy |Comected EF |  103000.00 670.40  716.3952 60100  71649]  0.000081 340 5801748  303242| 0.10
Lower 27 100-yr Fldwy __ Pped cond 103000.00 670.40,  7163052] 60190 71649  0.000081 340, 5801746  3uazaz) 0.10
Lower 26 100-yr Flawy |G ERf 10300000] 67170 7181340 60149 71831 0.000127 428]  4501002]  2434.25 03|
Lower 26 100-yr Fidwy | Ppsd cond 103000.00 87170 7161340 69140 71631 0000127 428) 4591002  2434.25 013
[ |
Lower 25 100-yrFidwy | Comected Eff 103000.00 673.70| 7155724 69159 715.93)  0.000220 548 3605377  2141.00 0.16
Lower 26 100-yr Fidwy | Ppsd cond 103000.00 67370 7166724 69158 71603)  0.000220 548 3605377, 2141.00 0.16
|
Lower 237 100-yr Fidwy |G Eff 103000.00 67040 7154418]  601.01 71585  0.000246 560 2603203 128025 017
Lower 237 100-yr Fidwy | Ppsd cond 10300000 67040, 7154418  €01.01 71585  0.000246 5.60 2603203  12680.25 047
Lower 238 =1l = Bridge — , =
Lower 235 100;rFidwy |Comected Eff | 10300000 670.40]  715.3146]  691.01 71572 0.000248 560 2600774 236122 017,
Lower 235 100-yt Fidwy _ Ppsd cond 103000.00 67040/ 7153146 691.01 71572 0000248 560 2600774  2361.22 047,
¥ — —_— e . . | I EE— 4
Lower 23 100-yt Fldwy | Comrected EFf 103000.00 67100, 7152489 60101 715.67)  0.000240] 5.74)  3062096]  3080.83]
Lower 23 100y Fldwy | Ppsd cond 10300000 671.00] 7152488 68101 71567 0000240 574 3062006  3060.83
Lower 25 100-yr Fldwy | Corrected Ef | 103000.00 667.70] 7153104 690.11 715.40| 0000075 324| 6022081 466342 010
Lower 225 100-yr Fidwy | Ppsd cond 103000.00 667.70| 7153104 890.11 715.40)  0.000075 324 5022081 466342 0.10
- L _ | L I I I
Lower 22 1007 Fldwy | Corrected EFf 103000.00 667.10) 7152702 691.19 71530)  0.000026 1.94| 10335170  5566.90 0.06
Lower 22 100y Fidwy | Ppsd cond 10300000, 667.10] 7152792 681.19 71530 0.000026 104 10335170, 5568.90] 0.06
Lower 21 100yrFigwy _|C ER | 10300000, 666.00| 7152267| 68226 71525 0.000025 193] 10740380 662860 0.08
Lower 21 [100-yrFldwy |Ppsdcond | 103000.00 666.00| 7152257 60226 71525 0.000025 193] 10740300  sezec0 006
Lower 20 [100-yr Fidwy | Comrected Eff 103000.00 67430 7151508  603.30]  715.18  0.000029 201, 10121010 545000 006,
Lower 20 100-yr Fidwy | Ppsd cond 103000.00 674.30| 7151508 69330, 715.18_  0.000029 201 10121010  5450.00 ~0.06|
|
Lower 19 100-y Fldwy  Gomected Eff 103000.00 67540  715.0464 694.86 71500 0.000043 238 7437260  4880.74 o007
Lower 19 100-yr Fidwy | Ppsd cond 10300000 67540 7150464 69486 71508  0.000043 238 7437260 488074 0.07



HEC-RAS River: Mi Reach: Lower Profile: 100-yr Fldwy (C: R L - R
Reach | RiverSta Profils Plan QTotal | MinChE| | W.S.Elev | GritW.S. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude# Chi
| (cfs) ®) ®) ® @) ) e | safy | )
Lower 184 1007 Fidwy |G Eff 10300000] 67020 7140663 60054  715.04) 0000085 341 6122041 448386 0.00
Lower 184 100-yr Fidwy | Ppsd cond 10300000, 670.20| 714.0663| 69054  715.04)  0.000085 311] 6122041 448386 0.08
|
Lower |18 100y Fidwy |G ER 10300000 08880 7140550 68061 71508  0.000080 300 6241070 404531 0.00
Lower 18 100-yr Fidwy | Ppsd cond 10300000 66880 7140550  689.61 71508 0.000080 300  6241070] 494531 0.08
Lower |17 100-yr Fidwy | Corrected Eff 10300000  66850) 7148042 60108 71487,  0000068| 313| 6060208  6118.86 0.00
Lower 17 100-yr Fidwy | Ppsd cond 103000.00]  66850] 7148042 60108  714.67) 0000088 313 6060298) 511886 0.0
I | _
Lower |18 100y Fidwy |G Eff 10300000 67130 7148358]  690.41 71489)  0.000049 261 7207045  6653.08 0.08
Lower |18 100y Fidwy | Ppsd cond 10300000  671.30| 7148358  680.41 71480 0.000040 261| 7207045  5553.08 0.08
' | | - I — I
Lower 15 100 Fidwy | Corrected Eff 10300000 67450 7148033  695.17| 71482  0.000016| 12325180 616505 004
Lower 115 100-yr Fidwy__|Ppsd cond 10300000 67450 7148033|  695.17| 71482  0.000016 12325180  6165.05 0.04
Lower 14 100y Fidwy | Comrected Eff 10300000, 67280 7147791 60628] 71470 0.000015 141 13174500]  eesan7| 004
Lower 14 100-yr Fidwy | Ppsd cond 10300000 67200 7147791 606.28]  71470)  0.000015 141) 13174500]  egsar 0.04
Lower 134 100-yr Fidwy | Comrected ERF 10300000 66840 7146560 69236 71474  0.000079 325| 547877, 516804
Lower 134 100-yt Fidwy | Ppsd cond 103000.00]  088.40| 7146569  602.36| 71474  0.000079 325  6s47877) 516804 0.10
Lower 1133 Bridge 1 B
Lower [13.2 100-yr Fidwy | Corrected Eff 103000.00]  66840| 7146064]  692.38]  714.68 0000071 308] 6493944 511578 0.00
[Lower 132 100-yr Fidwy | Ppsd cond 103000.00]  66840] 7148064 60236 71488  0.000071 308 6493044 511578 0.08
lLower 127 100yrFldwy |G ERf 10300000, 67400 7146180  697.08]  71464] 0000026 163 10000800  &13712]  0.08
|Lower 127 100y Flawy |Ppsdcond |  103000.00]  67400) 7146180  607.06]  714.64  0.000026 1.83] 10000890  5137.12 0.08
[ !
Lower 125 Bridge| i
|Lower 123 1007 Fidwy | Comrected Eff 10300000]  67400] 7146067  606.66) 71463 0000020 192 10105370,  5180.72 0.08
{Lower 123 100-yr Fidwy | Ppsd cond 103000.00]  67400] 7146067|  69688| 71463  0.000029 192 10105370]  5180.72 0.8
- |
[ower 12 100-yr Fldwy |G ERf 10300000, 67180 7145950  694.40 714.62]  0.000023 1.75]  10030340]  6841.88 0.05
[Lower 12 100-yr Fidwy | Ppsd cond 10300000, 671.90| 7145050 69440  71462)  0.000023 175 10030340)  6841.88 0.05
[Lower |11 100-yr Fidwy |G ER 10300000, 06970 7145646] 68008  714.58|  0.000017 156 128387.10)  7313.63 0.05
llower 11 |100-yrFlawy |Ppsd cond 10300000, 860.70| 7145646  680.08|  71458]  0.000017 156 128387.10]  7313.63 0.05
[Lower 10 100y Fidwy |G ER_ | 10300000, 87300 7145234| 69561 71454 0.000017 158 14160150,  8068.57 0.05
Lower 10 100-yr Fidwy | Ppsd cond 10300000, 67300 7145234  69561]  71454)  0000017| 158 14160150 806857 0.05
[Lower o [100yrFlawy[c Eff 10300000, 67140] 7144683 71a48|  0.000013 134] 15145020, 8718.41 0.04
lLower 19 100-yr Fidwy | Ppsd cond 103000.00]  671.40] 7144683 71448 0.000013 134 15145020 8718.11 0.04
|Lower 8 100y Fldwy |G Eff 103000.00 67590  714.3905 | 71441]  o.o00028 186 130676.10 8012.80 0.08
[Lower 8 100-yr Fidwy | Ppsd cond 10300000, 675.80| 7143905 71441 0.000028 186 13067610, 8012.80| 0.08
Lower 74 100-yr Flawy | Comected Eff 10300000,  671.20] 714.3108 689.70 71433 0.000023 181] 11268060 673156 0.05
Lower 7.1 100-yr Fidwy | Ppsd cond 103000.00]  871.20) 7143108|  689.70| 71433 0.000023 181]  11250060] 67156 0.05
Lower 87 100-yrFidwy | Corrected Eff 103000.00]  674.00] 7142526  669.78] 71430 0000052 266] 7180813 419863 0.08
Lower 67 100-y7 Fidwy | Ppsd cond 103000.00] 67400 7142526]  es89.78| 71430  0.000052 266] 7180813 410863 _ 0.08
Lower 66 Bridge|
|Lower 65 100-yr Fldwy |G Eff 10300000, 670.30| 7142350 68667 71428  0.000048 265 7280120  4106.03] 0.08
[Lower 65 100-yr Fidwy | Ppsd cond 103000.00]  670.30| 7142350 68667 71428 0.000048 265 7289120 419683 0.08
| | |
lLower |81 100-yr Fidwy | Comrected Ef 10300000, 67220 7141860 69227  714.24)  0.000055 206| 7480856 550174 0.08
Lower |84 100-yr Fldwy | Ppsd cond 103000.00| 67220 7141860 69227 71424 0.000055 206| 7480856 559174 0.08
Lower 15 100-yr Fidwy | Comrected Eff 10300000 67000 7140867  60044| 71443, 0000041 241  7mee77|  s51a32] oo7
Lower 5 100-yr Fidwy | Ppsd cond 10300000  670.00] 7140867  690.14| 71413, 0.000041] 241 7716977)  5514.32 0.07
Lower 14 100-yr Fldwy |G ER 103000.00 860.70)  713.9819] 71402]  0.000042] 240  so054972]  4468.80 0.07
Lower 4 100-yr Fidwy | Ppsd cond 103000.00] 66070 7139819 71402]  0.000042! 249 8054072  a4468.60 007
IE
lLower |3 [100yrFidwy |Comected ER | 103000.00 868.30|  713.8400 71301]  0.000055] 280 72188.18] 405274 0.08]
Lower 3 100-yr Fidwy | Ppsd cond 103000.00| 66830 7138400 71381 0.000055 280 7210619  avs274]  o.o8]
Lower 2 100-yr Fldwy | Gorrected Eff 10300000 e70.10] 7137008 | 71378] _ 0.000075 a7 e172176| 377940 0.0,
Lower 2 100-yr Fidwy | Ppsd cond 103000.00|  670.10|  713.7008 71378) _ 0.000075| 337|  e172178] 377948 0.10
Lower 1 100 Fldwy _|Comected Eff | _ 103000.00]  665.20] 7135500  600.80|  713.65|  0.000004) 380  6116347| 324761, 0.11]
Lower 1 100-yr Fidwy | Ppsd cond 10300000 66520 7135500)  680.80] 71365  0.000094] 380  6116347|  3247.61) 0.11]




MINNESOTA “NO-RISE” CERTIFICATION

This is to cenrtify that | am a duly qualified professional engineer licensed to practice in
the State of Minnesota.

It is further to certify that the attached technical data supports the fact that the proposal
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(development name / short project description)

will not impact the floodway width or 100-year flood elevation (will not raise or lower by
more than 0.00 feet) on +/e Y e solr  Kive .  (Name of stream) at published
sections in the Flood Insurance Study for _ Sz .~ (Name of Community)
dated _ (Study Date) and will not impact the 100-year flood
elevation (will not raise or lower by more than 0.00 feet) at unpublished cross-sections
in the vicinity of the proposed development / project.

Attached are the following documents that support my findings:
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Signature: b// s S— FE 4803 {SEAL}

777
Title: S Inbate . Resvuras Evny neey

MN DNR Waters - 4/2/2004 revision




