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1.0 BACKGROUND

i

The Lower Colorado Biver Authority (0RA) contracted with Freese and Nichols, Ing. (BN 1o srovidie
professional enginsering services to analvre flood operations for Buchanan Dam under LUBA'S Intreased

aperationst capabilies. Twa changes to the eflectve lioodplain mags ave requested hierely

o

s Rewvizons o the 1% and 02% Saodglain exients for the 14 and 16-zate splibway chonpels

dowrstrearm of Buthanasn Deam, and
= Adidition of the foodway between Buchanan and Inks damis,

Thin batter of Map Revision [LOMA reouest serves a0 documentation for a0 update 1o the hydraulic
modeling In this ares. Completed MT-2 forms are provided in Aopendin A, All elevations in this repart are
in feet shove NaVDEE

1.1 LOCATION

i

Buchanan Dam s the first dam of the Highland Lakes, a series of iz reservoirs located on the Colorado

River n Central Teras operated By LORA. The dapis locoted appronimately 10 milles west of Burnet, Touas
anel forms Loke Buchanan, Heleases from the dam e mnade throueh the powerhiouse and four splllbwavs
The powierhouse is south of the four spillways and discharges directly into Inks Lake, From north to south,

the spiibways inchude the following.
2 13004001 wide overfiow spillway
& IR.gate coilbway with atesn 23-foot by 15 5.laol tainter gatee
% hepate coibuay wiith fourresn 33.Tnat by 155 Jogt tainter pates
s J-pute solilwesy with seven 40-foot by 25 Sdo0t tainter zales

Inks Dam is the second dam of the Highland Lokes and forms inks Lake located directly downsiream of
Bucharan Dam . inks Do spiltway consists of an 871 -font wide overflow saction, The location of the study
area is shown as Fipure 1. Buchanan Dam and each of the fouwr spillways are shown as Flaure 2,

i
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2.0 HYDROLOGY AND RESERVOIR SIMULATION

2.1 EFFECTIVEHYDROLOGY

The current effective hydrology for the Colorado River was originally develnped as a part of 2 2002 U5,
Army Corps of Engineers-LCRA study, Hudrologic modeling was performed to develon storm hydrographs
from the various subbasing within the Colorado Rwer Basin for sach freauency event, The hudrology
deyelopad for the current effective Flood Insurance Study (FIS) Used arating curve Tor the spiibway ol Inks
Diam which referenced 3 legacy vertical datum eather than NAVDSS,

Z.2 PROPOSED HYDROLOGY REVISIONS

The rating curve for the Inks Dam Spillway hes been revised by LURS Based on new survey dats of the
spiliway crest and 2 physical hedraulic madel study, Correcting the spillway rating curve led to 8 reduction
in correspending discharge Tor water surface elevations in Inke Lake for gl frequency events sucapt the
E0ibvenr Hlood. To malntaln the cureant effective floodnlain in Inks Lake far sach frequency event, the
corresponding peak discherge from Buchanan Uam was reduced for the 10, 25, and 100-vear events,
LERA has verified that Buchanan Dam s capable of reducing peak discharge for each frequency event
without chenges o upstream floodplain elevations, Current effective floodaiain elevations and
corresponding pesk discharzes are shown in Table 2-1 below,

Table 2.0 Updated Peak Discharges st Buchanan Dam

e )

Event | inkstake and g Effective Peak Lindated Poak
; § Dam Peak WSE | Discharge ot Discharge at :
|| (jwNAvDES) | Buchanan Dam (cfs) | Buchanan Dam (cfs) |
{ 10-Year | 8950 | 96800
| 25Vear | 8970

I
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3.0 HYDRAULICS

3.1 EFFECTIVE HYDRAULIC MODELS

The zurrent effsctive FEMA mods! of the Colorpdo River from Buchenan Dam o Inks Dem i s HEC-RAS
10 atepd y siate model with an ssuance dote of March 5. 2003 Burnst Counly, 0] si‘s; of Marhie Falisl and

Ray 2 2037 flsno County) This hydravlie model weas priginally develaped as of the 202 U5 Aremy
Corps s:if Ls‘agf eers U84 Fnod Damape Evaluation ¢ ”m,ﬁa ot and iator %E&‘;E&_ the basis of the FEMA
renviatory focdplain, A previcusly desoribed, the revised Buchanan Dem operations malnisin ©

evishing FEBAA 100wy Hondolsln in inks Lake Therafore, this LOMA makes o changes 1o the ‘3;5.3&«%3?

I

flondplain slong Inks Lake. Thers is no current effective Hoodway slong inks Lake

The Burhanan Dam anlbay channels are currently z‘sﬁﬁ;msé gt Zone A No ocurrent effective hodraull

apging presented in this renort have

}

3.2 INKS LAKE FLOODWAY (STEADY

11 HEC-RAS)

ER delingated the Inks Lake Hondwny a8 port of the Buchanen Dam flood aoerstions analysis. Based on

s sllowshle flondwey strchiaree above the 100 year Bondalain bs 1.0 fast

Encroschiments were sdded in the current effactive model arel adjusied to mainiain surcharges bebween
0.0 and 1.0 fest, 33 executed b HAR vardion 503 The resulting o “iw;aga data tahie FWDT i
provided on the gext ;mgﬁu The mwmfxg gz:smfwag delinaation & provide i
A HEC-BAS summary table for the
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Hydraulic Wark Mos, and
flondway run is providged in @;g%ﬁfﬁ%x . ﬁﬁhagmfﬁe of té’;a é&%iﬁﬁ‘a‘i sl floodywny is nrovided on the disc in
Appendis In
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3.3 BUCHANAN DAM SPILLWAY CHANNELS (UNSTEADY 2D HEC-RAS)

-l

o delineate W00vesr and $00vear foudniaing for the Buchanan Dam sg:a.isw‘;g» channeld Pl orepared a

N

wo-dimensional (20 hydrsulic model with HEC-HAS versioe 503 Torraln date for the mode! was

develoned by combining two datasets. For topography aliove inks Lale, ENI used Udar thata sepvided by
LERA, This data was collected in 2007 ot o resolotion to niovide average pmém sparing of 0 7 o

nelers ﬁd»%
foat! along the Colorado River and 1.4 meters (46 Teet) putside the rinavian corvidor, Lidar data was

o

Srovided i LAS hinary fovenat, TR convenied the lider dats 1o o bare sarth raster Dipie! Blovation Moda!
{EEM with 2-Toot by v;@iﬁ coll mize using the LPI60 sofoiare packape, For bathymetry below Inks Lake,
Enil used tonogrepiy date developeg Eﬁ&‘f the Yesss Water Devalopiment Board Tor their 20007 valumerrle
and sedimentation survey of the lake, The bathyrneiry wos provided as 2 -foot by Lot raster DEM The
two DEME were combined with HEC-RAS to generste the madel terrain. Al model elevation data
reforences Naving

There are thren realor road croesives in the model gres. The orgingt TH29 traes hridee and the

replacement concrete bridoe construsted In 2007 cross over inks Lake within the 30 Aow ares bounderies,
Enth Bridoes bave minimum low chord slevations well sbove the Inks Lake 500vaar Hood sinvetion of

SOH.0 T NAVDRR. bwpact oo water suviace slevstions in the Bughanan *";zﬁa vay channels would be

nesligible, sothelr decis and plery were notincuded o the model, TH-29 also crosses the Lo-gate spilhvay
channel {called the “Coiorsde Relief Draw” on TxDOT plans] just unstream of the confiuence with Inks

take, The bridpe dech and piers were nol modeled explicitly, but roughness values in this sres were
nfiusted to mateh obsarved dota. The 20 model dows sccount for the bydraulic sfferts caused by bridess
uging the terrain data incheling consteictions, evoansion and Ineffective flow aress.

&

423 20 Flow Arveg

The two-dimensional flow aees 5 bounded on the upstrearn by Buchsnan Uam and on the downstream
byt the cross section al River Station ZI00755 o the FEMA offective hudvaulic maodel, The downstream
boundary condition was assipned a5 the ratine curve Tor inks Dam, Epsrgy losses batween the boundary
cross sechion and inks Damy were checked o the FERA eflective model and found to be negligihie. The
starting lake level for Inks Lake was set at the msximuwn normial pool elevalion of BBRA3 RB-NAVDES A
sensitivity analvsis was conducted on the grid cell size, time step, and eaiation set. The finel narametens

selectad for use were 3 40900t cell sire. O 5% cocond time s

g, and full momentum eguations, More

detgtied information s provided In Appendiy &~ Buchonen Dare Flood Operations Apnlusic (PN, Dacember
2016}

347 Hydrauiic Roughness

Roughness values Tor the model are depicted in Appendix 8B - Exhibit 2 Mudroulic Work Mop, These

roughngas values were developed from seversl soulrces, The  Database (O

i

il




LOMR Reguest: Colorado River at Buchanan Dam and Inks Lake
Lower Colorado River Authority

was ysed to spply spatially-varying roughness values, Land cover classifications were corralated with
Manning s roughness factors using serial Imagery and prevalling industry guidelines, Polvgons along the
spillway channels and Inks Lake were added to provide increased resoiution to the roughness values in
thess locations. Finally, structure polygons were developed In LPA60 using the 2007 LCRA Gidar points.
These polyeons were ausigned 3 Manning's roughness facteor of 1.0 so water can be stored in the sress
but cannot flow through them sasily,

233 100-Year and 500 -Year Scenarios

Fi develoned two model plans 1o define the repulatory foodplain. The 100-Year and S00-Yesr plans
introduce stepped inflow hydrographs at each of the four spliiways and the hvdropower plant at Buchanan
Dam, Each step represents 2 gale operation sceratio developed in the LCRA's 2007 flood damage
evaluation (FDEP] project, as described below, The scenarios are intended to bracket the extent of
inundation for any possible relesse scenario for each of the two frequency avents.

A, Current gale opening seguence used at Lake Bochanan, g5 described In the Mishiand Lakes
Operating Guidelines (2012}

8. Prigritizes the 16-gate spillway with the 14-mate eniliway and, i necessary, the J-gate spillway
passing the remainder of the peak flow,

o

Prioritizes the 14-gate spillway with limited flow through the 16-gate spillway (2 gates for the 100-
year event, and 10 gates for the 500-vedr event! and the remainder of the flow releassed through
the 7-gate spillway,

D. Prioritizes the 14-gate sniflway with the 16-gate spillway and, if necessary, the 7-gate spillway
passing the remainder of the peabk flow,

E. Opens 5 gates at the 7-gate spillway, The remainder of the flow is released following the current
gate opening sequence.

F. Opens all 7 gates at the 7-gate spillway. The remainder of the fow is released following the
current gate opening sequence.

As discussed in Section 2.0, peak discharge for the 100-vear event was reducad from the effective valne,
The scenarios for both the 100-vear and 500-year events were also modified to separate flows that were
combined in the 2007 study for more accurate modeling, including the hydropower releases and overflow
spiltway discharges. For each of the two plans, 2ach scenario is held for two hours to allow the model to
achiove guasi-steady-state conditlons. Table 3.1 shows the 100-veat relense sconarios: Table 32 chows
the B00-vear reloase sconarios.
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34 MAPPING CHANGES

The proposed mapping changes are ndicsted on copes of the cwrrent FIEM oanels in Appendiy B
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average point snacing of 0.7 meters (2.3 feet] olong the Colorado River and 1.4 meters (4.6 feet) outside
the riparian corvidor, For bathymetry below inks Lake, PN used topography dats developed by TWDE for
thelr 2007 volumetre and sedimantation survey of the lake, The bBathymetry was provided 34 2 1-foot by
3-foot raster DEM. The two DEMs were combined with HEC-RAS to generate the model terrain, 2 digital
slevation model (DEM) of the terrain s provided on the disc in Appendie D,

10
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Based on the latest coeration slan for Buchanen Dam, P Has orepared 2 floooway Tor Inke Lake (e the
Colarado Blver between Huchangn Ueem and inks Damlb PN bas also grepered Zons AF and Zone X
vioodniain detineations for the Buchanan Dan spilbaay chaonels.

The completed FEMA MT-Z fotms ave provides In Aopendiv & Mass and mroflles ore provided in Anpendiy
8 Tabular model aitnut date for the Haodwsy model is sroviged in Appendi © Digital data, lnduding
modals and GI5 shapefiles. are provided In Appendin D

St
Bk




Appendix A: Forms and Supporting Information

Exhibit 1
Exhibit 2
Exhibit 3
Exhibit 4

FEMA Application/Certification Forms (MT-2}
Supporting Documentation Memao

Certification of Public Notification

Buchanan Dam Flood Operations Analysis (Draft]
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compliance with Seclion 7ial2) of the ESA. Flease see the MT-2 instroctions of more detall :
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30431 Morade Clecle, Sulte 300 - Austin, Tesas 7758 » 5126173100 » far 512617310

T Fadersl Emeroency Management Agency
FROM: Grady Hillhause P E

SUBJECT: Colorado River at Buchanan Dam and Inks Lake LOMR Request
Supporting Documentation

DATE: March 1, 2016

PROJECT: LCR16019

B T N e B WA R U R o O e " e e M T E R M L st i o s e

This mamorandum provides supporting information requested on the MT-2 forms submitted with the
Colorado River at Buchanan Dam and inks Lake LOME Request,

i responze to MT-2 Form 2 (Riverine Mydrology and Hydrautios), Part 4, ttem 3. we submil the following
description:

The hydrolngy developed for the current effective Flood insurance Study (FI18) used 2 rating
curve for the spillway at Inks Dam which referenced a lsgacy vertical datum rather than
NAVDIBA. Correcting the spillway rating curve led to 3 reduction In corresponding discharge for
water surface elevations in Inks Lake for all frequency avents sscent the 500-vear flood, To
maintaia the current effective floodpiain in Inks Lake for each frecusncy event the
corresponding peak diseharge from Burhanan Dam was reduced for the 10-, 25-, and 100-vear
eyents, LURA has verifled that the Buchanan Darn is capable of reducing peak dischargs for each
fraquency event without changes to upsiream floodpiain elevations, Current effective Hoodnlain
elevations and corresponding peak discharges are shown in the tabie below,

o A A R O R s A s O

inikes Lake and | Effective Peak |  Updated Peak

» i
| Dam Peak WSE | Discharge at § Discharge at {
1

_lf-MAVDBS) | Buchanan Dam (¢fs) | Buchanan Dam (cfs) |

.
8lo00] 74500
| 300-Year | 7 | 157,000 152,000 |

Int respanse to MT-2 Form 3 (Riverine Structures), Part C, ltem 5, we submit the following explanstion:

Lecumulation of sediment within Lake Buchanan and Inie Lake iz monitored by the Lower
Colarado River Authority with assistance from the Tesras Watey Dovelopment Baard,
Sedimentation within the flood sureharge pool for sither reservolr has heen negligible, Most
sedirmentation oocurs within the reservoirs beiow the normal water surface. Addivionally, flow in
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the anlibway channel dowrstream of Loke Buchanan ocours ooly dusing infrecuenirelpaces
Teewrny thie dams, Thers b no indication from 5!@&0;% ai records, Including Rstorieal serial imagery
ane Bistorical tonoeranhic date that the bydrauiles of the studied area ave slfected by sediment
transport Oncliding scour, desosition, and/or o am‘;ﬁ%’ minration},

inresponse o MT2 Eapm 3 Past U ftem 4 s subair the Seliowine docomentation:
£

Buchanan Dam com fops sybe critaris for the State of Texas, which
inchuge being Lamf& VR -—gaﬁuﬁé tanim wihich as a oritienl shie, prlentstion, and

duration

Iy response 10 MG Fopm 3, Part D tter ¥owe submit the foliowing esplanation,
Oier im and maintenance information Tor Buchonan Dom s considered sensibve information
nertaining Lo Critical Infrastructure ac defined by the dNational Homeland Securlty Act of 2002
ang fﬂitéwf defined in Chanter 2218 gnd Section A 18 181 Texss Government Uode, As such, thic
wnformation s resirivted from p mb&h’" refass or accesy i specific information reparding the
aoeration snd maintensnce of Buchanan Dam is reaursd. pleaze contant

'-‘\izathaﬂ Gutlo

faty of Dars Load
i,é}w&f “hivrado ﬁ ver Authority
Mathan Gullo@@LIRADRG

Please do not hesitate o contact me should you have any questions about this documentation, Thank
el




Decamber 2016

Lower Colorade River Authority

{AHfected property owner mailing address)
Re: Notificstion of Flood Hazard Hevisions

Dear Mr./Ms. /8. and Wirs, [Affected property owner)

The Flaod Insurance Rate Map (FIRM| for 8 community depicts the Boodplain, the srea which has been
determined to be subject to 8 1% {100-vear} or greater chance of floading in any given year, The
floodway is the portion of the floodplain that includes the channel of a river or other watercourse and
the adiscent land ares that must be reserved in ordar o dis schargs ti’m base flond without cumulatively
increasing the water-surface slevation by mora than a {imsgmwé hg«*gm The FIRM Is usedto
determine flood insurance rates and to helo the mmmdmty w ith fi u:smir:aia«sm managemeant.

Freese and Nichols, inc. (FNIE) is applying Tor a Letter of &ﬁa;:s Ra*msm iu@MR; from the Federal
Emergency Management Agency IDHS-FEM A on ﬁeha?f of the Lower Cal ﬁraﬂi«a River Authority LERA T (o
revise FIRM panals 482090025040 4830900375, »‘185353(2{%?’ E, 4B053C0300F, &nﬁ 48053CH450F alane
inks Lake downstream of Buchanan Dam Fdlis g}mmsmg o rwwe thesz FiRM o mf?ect an undated
hvdraulic analysis of the dam, ok L

LERA, In accordance with National He:md Emuram:eé Program rega&atmn B85 b1, hereby gives notice of
LURA 5 intent to establish the 1% annoal f:haﬁm { LﬂCMf&ﬁ?; fﬁwdway of inks Lake between Buchanan
Dam and Inks Dam, and to establish the 1% axmua chance Zone AE flcodplain {100-year) and 0.2%
snnual chance Zone X *ém«:ﬁ;ﬂam {500-year) al ong the Su@haﬂan Dam 14-Gate Spiliway Channel and the
Buechanan Dam 3&(5.3?19 gmiiwav a"hame hath bemeen Es}z:hanan ’i)am and Inks Lake.

This letter s 1o inform igcm of flood hazard rewsmns aimmg Intles Lal'{fé amﬁ hetween Buchanan Dam and
inks Lake, as dapicted on the dttai,hezii m&p ﬁidd itional maps‘: and delailed analysis of the flood hazard
revision caﬁ ize rweewea% i the ai’taf*‘im P%}» ‘

it you hawe am qaegtaaﬁs az cunc&rm aémut ’fhn pmmﬁwﬁ project or its effect on your property, vou
may z:mtaz:t a'%: LCM at {J Cra.org.

Sinceraly,

Garrett Iohnston, PE, CFM
Erpase and Nichels Inc

16431 Morado Circle, Suite 300
Austin, Tewas 707549

{512 8173180
igli@freese com



Appendix B: Maps and Profiles

Exhibit 1 Hydraulic Work Map {Inks Lake E?Eaf-:{igﬁra}f}

Exhibit 2 ?'zj drautic Work Map [Buchanan Dam Spillway Channels)
Exhibit 3 Hydraulic Besults (Buchanan Dam S illway Channels}

Eshibit 4 Annotated FIRM Panel: 4805300 300F

Exhibit 5 Annotated FIRM Panel: 4805300 450 %“*‘

Exhibit 6 Annotated FIRM Panel 48053C0 475

Exhibit 7 Annotated FIRM Panel: 4829900 2 “%{EQ

Exhibir 8 Annotated FIRM Panel: 4829900 3750

Exhibit 9 Water Surface Profile - Buchanan Dam 14-Gate Spillway Chan 'gesi
Exhibit 10 Water Surface Profile ~ Buchanan Dam 16-Cate Spillway Channel
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Appendix C: Model Output

Exhibit 1 Profile Summary Table - Inks Lake Floodway Model



N

HEC-RAS Plan: FLOODWAY

iver: Colorado Reach: 1

_Reach Sa. Prof Delta WS G Elev | _ OQRight | Encsta Chslal
. 4] m @i @ (cfs) - ets) @ ) .
905.96 910.15 90377.32 60098.23 1526.43 2617.13 2833.79
0.83 906.63 820.00 91465.08 59549.54 985.39 2040.00 2617.13 2833.79 2860.00
904.21 1411.16 50615.80 100891.80 492.39 2041.30 2628.57
0.76 905.01 1210.00 45813.16 105727.50 459.30 1450.00 2041.30 2628.57 2660.00
903.79 1588.42 29981.98 119523.10 2404.93 829.03 1486.90
0.86 904.61 1300.00 30449.99 119442.80 2107.18 300.00 820.03 1486.90 1600.00
903.44 1645.74 27273.22 122931.40 1795.42 63.49 731.51
0.92 904.31 1410.00 27618.24 123069.00 1312.77 -620.00 63.49 731.51 790.00
903.02 1468.06 975.27 149970.60 1054.16 2289.23 3367.47
0.92 903.92 1085.00 29.15 151957.50 13.30 2285.00 2289.23 3367.47 3370.00
902.99 1344.55 681.42 150307.00 1011.54 1371.11 2434.16 i
0.92 903.89 1080.00 3.31 151822.00 174.64 1370.00 1371.11 2434.16 2450.00
902.98 1280.79 485.45 150248.40 1266.11 1371.11 2434.16
0.92 903.88 1047.00 24.56 151646.00 329.45 1370.00 1371.11 2434.16 2450.00
902.96 1280.49 462 66 150312.80 1224.56 1369.67 2436.48
0.92 903.87 1037.00 151922.70 77.28 1370.00 1369.67 2436.48 2440.00
902.94 1347.37 637.48 150383.90 078.66 1369.67 2436.48
0.92 9803.85 1070.00 151979.20 20.82 1370.00 1369.67 2436.48 2440.00
902.87 1307.57 371.18 149055.10 2573.74 1205.58 2076.74
0.94 903.79 1010.00 397.87 150286.00 1316.10 1150.00 1205.58 2076.74 2160.00
902.86 1254.41 427.99 148907.50 2664.57 1205.58 2076.74
0.94 903.77 980.46 442.33 150365.00 1192.63 1150.00 1205.58 2076.74 2160.00
4662 SH 20 ExistingBR D 902.20 902.85 1254.34 42067]  148008.40 2670.93 1205.24 2076.26
62, /8H29 - EXistingBR D 903.14 0.94 903.77 970.45 435.01 150508.00 1057.00 1150.00 1205.24 2076.26 2150.00
902.22 902,83 1306.77 363.09 149069.30 2567.64 1205.24 2076.26
903.16 0.94 903.74 1000.00 380.21 150431.00 1178.83 1150.00 1205.24 2076.26 2150.00
902.28 902.72 1231.55 627.42 150626.40 746.15 537.95 1516.85
903.21 0.94 903.64 985.00 16.79 151965.70 17.51 535.00 537.95 1518.85 1520.00
902.02 902.54 1137.62 344.63 150968.90 686.51 255.03 1245.83
902.98 0.96 903.48 985.00 0.01 151970.80 29.35 255.00 255.03 1245.83 1250.00
901.92 902.16 1556.00 670.31 150843.80 485.93 462.92 1768.31
S IFLOODWAY: 902.90 0.98 903.13 1310.00 101.72 151876.10 2219 460.00 462.92 1768.31 1770.00
2199845 . 901.94 902.08 1887.90 642.47 151041.20 316.32 772.37 2396.62
2199845, S FLOODWAY 902.92 0.98 903.06 1680.00 427.87 151561.50 10.61 720.00 772.37 2386.62 2400.00




HEC-RAS Plan: FLOODWAY River: Colorado Reach: 1 (Continued

Reach | i - WS Elev | ProfDeltaWs | EG Elev e 3 i EncStal
: . d o e :
901.86 902.00 1683.85 203.07 151597.80 199.15 537.79 2034.12
902.85 0.99 902.99 1545.00 237.92 151760.90 1.19 490.00 537.79 2034.12 2035.00
901.87 901.95 2760.68 1561.53 149956.60 481.91 1341.92 3213.64
902.86 0.99 902.94 1875.00 3.1 151995.10 1.78 1340.00 1341.92 3213.64 3215.00
201.85 901.93 2181.65 221.91 151288.30 488.76 1432.97 3134.09
802.85 0.99 902.92 1705.00 5.24 151993.90 0.87 1430.00 1432.97 3134.09 3135.00
901.78 901.91 1924.34 1276.91 150257.50 485.59 801.74 2039.92
902.78 0.99 902.90 1240.00 2.87 151997.10 0.02 800.00 801.74 2039.92 2040.00
901.77 901.86 2053.52 1173.02 150700.30 126.72 1428.01 2795.09
LOODWAY: 902.76 0.99 902.85 1375.00 5,37 151983.90 10.76 1425.00 1428.01 2795.09 2800.00
100YR s 901.72 501.83 1500.87 504.08 151345.30 150.59 998.21 2137.89
FLOODWAY 902.72 1.00 902.82 1145.00 6.10 151990.70 3.18 995.00 998.21 2137.89 2140.00
901.70 901.81 1455.27 111.06 151781.50 107.41 400.68 1750.33
902.70 1.00 902.81 1355.00 0.58 151987.60 11.86 400.00 400.68 1750.33 1755.00




