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HECRAS models repositories

- Base Level Engineering HECRAS models are available for FEMA region 6 and 9 (Texas, Louisiana,
Oklahoma, Arkansas, New Mexico, California, Nevada, Arizona) https://webapps.usgs.gov/infrm/estBFE/

» Harris County, Houston, TX https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-
Management-M3-System

* North Carolina HECRAS models https://fris.nc.gov/map

» As part of the Louisiana Watershed Initiative, they plan to have a model repository. It is unclear if this has
been implemented (https://watershed.la.gov/modeling-program)

 lowa - try (https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/lowa-Flood-
Risk-Model-Inventory/) or the lowa Flood Center (https://iowafloodcenter.uiowa.edu/people/directors)

ﬁ‘LJN’C COLLEGE OF ARTS AND SCIENCES
l.LL Earth, Marine and Environmental Sciences


https://webapps.usgs.gov/infrm/estBFE/
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://www.hcfcd.org/Resources/Interactive-Mapping-Tools/Model-and-Map-Management-M3-System
https://fris.nc.gov/map
https://watershed.la.gov/modeling-program
https://watershed.la.gov/modeling-program
https://watershed.la.gov/modeling-program
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://www.mvr.usace.army.mil/Missions/Flood-Risk-Management/Silver-Jackets/Iowa-Flood-Risk-Model-Inventory/
https://iowafloodcenter.uiowa.edu/people/directors

The model elevation is based off a DEM that includes channel
iInformation extracted from 1D HEC-RAS models used for floodplain
mapping.

Grimley, L., A. Sebastian (2025).
Topobathymetric Digital Elevation Models
(DEM) for Flood Modeling in the Carolinas.
DesignSafe-Cl.
https://doi.org/10.17603/ds2-mzc8-s589

| will upload these river rasters to
DesignSafe

B FRIS Interpolation Surface
| NHD Area - FRIS Bed Elev Spatial Join
—— FRIS Bed Elevation - 5m Buffer

NHD Area - 1m Depth

Grimley et al. (2025) WRR
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Presentation Outline

* Overview of HEC-RAS geometry file (*.g01)
 Data in cross-section and centerline shapefiles
- Recommendations
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There are over 39,000 mapped streams in NC each with a separate
HEC-RAS model (archived by the state) amounting to hundreds of
thousands of river cross-sections.

Built on a tributary-by-
tributary basis using
surveyed cross-sections

Esri, GEBCO, DeLorme, NaturalVue
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HEC-RAS Geometry File (*.g01)

* Text file that stores all the model geometry information (reach, cross-section, structures)
* A model can have more than one geometry file (e.g., before/after levee, bridge design scenarios, etc.)
* Engineering and floodplain mapping RAS models are built using the state plane projection (feet) — NAVD88

* Top of geometry file
 HEC-RAS model version
e If viewing rectangle values are between 0 and 1, it is not georeferenced.

|E Mortheast Cape Fear River_US_(adj).g01 < E3 |

Geom-Title=Geom- 01l -by-CodeH2 - for -Windows
Program-Version=4.10
Viewing -Rectangle=-2329334.62.,-23559830.71-, -335e13.17-, -3015%30.15

[y Y O WU S

River - -Reach=NortheastCapeFea,Reach-—--1

B Northeast Cape Fear River_US._(adj).g01 [E=] NORTHEAST CAPE FEAR RIVER.g01 £ EJ

1 Geom-Title=Geom- 01l -by-CodeH2 . for - Windows
Program-Version=3.10
Viewing Rectangle=-0-,:1-,-1-,-0

(1 WL
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7 @
HEC-RAS 1D Models bt
i /
' i o)
» There are conventions and Wi / | TR /
common practices used by Flow g / oa \/,} ey
model builders that are not , _ / / !f
intuitive to figure out for new Direction / 4 / i

users... to list a few... N

* Cross-sections are drawn left to
right facing downstream

Cross-section numbers get
smaller as they go downstream
and the difference is the
distance along the stream
centerline.

Some XS are surveyed points

while some are interpolated
using the model builder, check
description otherwise * in the
station name

Bank stations are assigned at
the discretion of the engineer so
“definition” can vary




|=| Northeast Cape Fear River_US_(adj).g01 £ E3

Rlver reaCh data 1 Geom  Title=Geom 01 by CodeH2 . for Windows
2 Program-Version=4.10
3 Viewing-Eectangle=-232%334.62-,-2359830.71.,-335613.17-,-301930.15
4q
* River reach name and # (there can be more than onein a 5  River Reach=NortheastCapeFea,Reach -1
model) & Eeach XY= 344
7 |23299l]?.3?322?13331265.G56605113232993-’1.EGEDG&EZEEllGE.6356075'&3
* # Reach XY points listed below 2 2330157.61075759331044.3543688062330286.11205965330973. 763653532
° . . 9 2330353.302T742108330952.973442872 2330449, 8637189330949 . 663405332
Po.lnts are lISted afterwards' I n.eed to dOUble ChECk bUt I 10 2330546 . 3669671330582 .91374624T72330606.11530215331032.8242515875
think you can parse this assuming a certain number of 11 2330745.86§7182331199.1659374632330898.86826852 - 331388. 76785864
. . . . 12 2330978.6198Te6l1331415.3581280712331031.869061618331402.077993507
haracter t I am not sure if this chan with different
characters, bU a otsure s Cha geS d ere 13 2331091 .8702¢415331325.5472180452331141.62072825-331155.915455822
model versions o ToMIAAT SASCAT s Annnsn SAfSIaAfAfoIArT SoanCasIannnons ranascasn
E RAS Mapper
1east Cape Fear River_US_{adj).g01 =] NORTHEAST CAPE FEAR RIVER.gD1 E:il T ———
Geom-Title=Geom- 01l by -CodeH2 - for -Windows . A - ) N
Selected Layer: R wSE o= b Max | Min | <
Program-Version=3.10 SRS © D‘? {b . a € o~ g < N —I—“IJ
Viewing Rectangle=-0.,:1.,-1.,.0 Not georeferenced IZEZ?,'iLTTies UIE 2 ¢ |\ d&Toos -| 2 | Editin
B [#] Geom 01 by CodeH2 for windows
REiver Reach=NortheastCapeFea,Reach---1 E|--F|ivers e
Reach-XY=.2 E;::fﬁ;is B view Poiry Es
.5 . G5 .5 .05
- o [ Ao Patfrs ic i
Rch Text X ¥=0,0 B et NortheastC RAS Mapper is like a
Reverse River Text=-0 B[] Cross Sections —Selected &reaBdits ——————— [ Table Tools 1 H
-] Sforage Areas ol = 2| oo = mOdeI bUIIdIng GIS
-] 22 Flow Araas El_ﬁl il_iﬂl = _| llil
- [[] Bridges/Culverts
- [ imtine Fhuciures Y -
B[] Lateeal Stucfues 3 1 Wl pa k] 331265 056605113
H- ] 54720 Conmections =
2 [ Pamp Sintons 2 331166.635607843
[ Bovndany Condition Lines 3| 233015761075759 |  331044.354353806
-0 fﬂm‘;ffﬁﬂﬂd:‘:bfﬂm 4| 2330286.11205965|  330973.763653532 \
:E . l,_;:: 5| 2330353.36274108|  330952.973442872 | Msagagiodferes - Reaci\ 1 |
&[] Manning's G 2330449.3637189|  330949.563409332
-0 smfitationr 7| 2330546.36469671|  330982.913746247
H- [ FPercant impervious
[ Evors 8 2330606.11530215|  331032.824251575
- [[] Event Conditions 9 2330745.3667182 |  331159.165937463
] Results 10|  2330898.86826852 |  331388.76785864
--[[] MapLayers
--[] Temains 11|  2330978.61907661|  331415.358128071
12| 2331031.86961618|  331402.077993507




Cross-section (XS) Geometry Viewer/Editor in RAS

= Cross Section Data - Geom 01 by CodeH2 for Windows — O et
Exit Edit Options Plot Help
River: || IETHMMAFCNN | = + n| Plot Options [ Keep Prev XS Flots  Clear Prev | IV Plot Terrain (if available)  Cut from Terrain
Reach: [Reach - 1 | River sta.:[314382.9 ~] 3| 1] Northeast Cape Fear River US_(adj)  Plan- Floodway Analysis  4/4/2023
Deescription |Cr|:|ss Section ME Cape Fear River (Upstream Reach) 28.0 J | Cross Section NE Cape Fear River (Upstream Reach) 28.0 |
C BE c I
Del Row Ins Row | Downstream Reach Lengths a0 |<'22" | 35 llj * A8 *
[ LoB | channel | ROB 4 Legend
anne ] c ——
Staion |Elevation| nVal | |2435.925 [2435.925 [2435.925 ] EG FW
1-127.4 295 0.225 P ————— 12) | WS FW
2|-107.5 1 25.4 | LOB | Channel ROB ] EG 100-Year
3|-100.7 27.8 |f"l_-"F'. |T'l_-'.F'. |T'l_-"F'. 2. —
fliss s S e 100
t|150.3 5.0 Main Channel Bank Ehuns . Crit 100-vear
| Left Bank | Right Bank e - o N I PO
6j176.8 6 Crit FW
7|183.9 |26.9 14928.3 5072.2 ‘ L
82085  27.5 = , 'y Ground
82126 26.2 Contraction Expansion Ineff
10|257.6  26.23  0.135 01 o Bant 5t
11]350.1 26.3
12| 350.32 26.3 Encroachment
134315 26,7
148545 25
15[860.7  25.9
16[1015.7 27.4 All this information is imported from the
17|1024.2 6.4 .
1810251 25.1 geometry file.
19(1029.5 243
20| 1056.3 | 24.4
21| 1056.5  24.4 . . .
Ao e ' We are mostly interested in the elevation
23| 10772 256 | :
o R | data in the channel (e.g., between or near
25|1288.9  25.1 | the assigned bank stations)
2613252 24.5
27l1332.1 251 i 40— - - - - - - - - - - - - - - - - -
0 2000 4000 6000
Multiple (blocked) Ineffective Flow Areas Station (1
ation (ft)




XS data in the geometry file — georeferenced

XS Type XS Number

Selected: 'Cross Sections'

ENortheast e Fear River_US_(adj).g01 = E]l

181

182 Type EM Length L-Ch-R-=-1.,314382.%9,2435,925,2435,925,2435,925

183 BEGIN. DESCRIFTICN:

184 Cross: Section-HE-Cape-Fear-River: (Upstream-EReach) -28.0

185 END. DESCRIFTION:

186 ¥5.GIS Cut-Line=4

187 2332561.92511975335616.5T065976432330079. 9598 7108331351. 077476735

188  2329634.10545307331128.1352177312329358.22265764 - 330259.9064202¢| XS GIS
185 Node-Last Edited.Time=Feb/10/2012.10:28:21 .

190  #5ta/Elev=.137 Cutline
181 -127.4 28.5..-107. -100.7 27.8 155 6.4

152 176.4 26 . -183.9 26.9. === a= = _a-a s= o —==7 5. .26
183 350.1 26.3..-350.3 26.3 ; / ; 0.7 2
154 1015.7 27.4..1024.2 26.4 XS station eIevatlon €.3 2
185 1056.5 24.4 1077 25.5 H 2.9 2
156 1326.2 24.5..1332.1 25.1 data can be aSSIgI’\Ed 7.8 2
197 2210.7 21.5..2236.8 21.4 ; H 4.8 1
158 2317 17.3..2329,9 16.7 coordlnates using the 0.6 1
189 3486.8 16.5--3504.4 15.8 | | nin | n h 0.4 1
200 3837.9 12.1..3849,7 10.4 pOStO gao gt € 1.1 1
201 4251.3 12.4 4252 1z2.2 ||n n nk 8.2

202 4343,9 7.5 4361.7 10.5 cut e. Can use ba T e

20 H

203 4400.5 12.3--4403.9 10.4 stations to 0n|y pu|| the 2.3

204 4520, 4 &..4538.3 a.3 4.8

20

205 4590,9 8.5.-4612.4 8.1 data from the channel. .1

206 4539.7 13.6. - 4668.5 14.4 8.5

207 4778.9 12 4806.5 12.7. -4807.6 12.6 -4811.7 12.4. 4837.2

208 4874.3 17.3..4818.7 12.7.-45828.3 5.7..4831.1 3.29..4533.4

209 4552,6. . --8,16. - 4578.4. . - -5,35..5009,3 . -4.15 5057 -2.5. 5066.7

210 S0EE. S 3.28..5072.2 7.42..5119.2 6.3 5124 7.4..5124.6

211 5132.4 7.6 5137.2 7.8 5142 2.7 -5146.7 6.9..5152.4

212 5157.6 &.7..5158.7 8.5 5180 £.6..5184.2 7.8..5181.8

213 5185.9 7.9 5202.6 2.3 -5200.4 7.1 5214 7.6 5217

214 5220 g.2..5222.1 £.4..5227.3 9.6..5229.4 9.8..5232.1

215 5246.9 10.4 5255 10.4.-5255,9 10.5 -5306.1 10.5 -5550.3 1
216 55E0.5 11.2..5561.5 11..5567.4 12.4.-5580.6 12.6.-5582.9 1
217 5551.3 12 .5624.7 12.9. -6028.2 12.9. -6175.2 23.2.-6179.5

218 £208 33.6..6217.1 35

View Points

NortheastCapeFea.
—Selected Area Edits

-1(31433829)

wl il +| ) wl sl sl vl s

0

[~ Zoom To Selected Point
oK

id
1 335616.570657643
2| 2330079.98597108 331351.077476735
3| 2329634.10545307 331128.135217731
4| 2329358 22265764 330259.50642024




XS data in the geometry file — not georeferenced
XS Type XS Number

BST42T2

656262.4

XS GIS Cutline DOES
NOT EXIST

Type BEM.Length.L.Ch-R.=.1.,657427.2,1164.58,1164.8,11&
BEGIN - DESCRIPTICN:

NE-Cape-Fear-River-176.0

END-DESCRIPTICHN:

Hode - Last-Edited -Time=Dec/1l&/2004.12:36:49

$5ta/Elev=- 44

654620.8

2751.8..115.03 2851.8..110.37. .2951.8. . .1 >t Fdit Options Plot _ o |
3501.8 87.67 8 .07 3751.8 ERJ\-'EI': NortheastCapeFea apply Data EI; + .l Plot Options |l Keep Prev X5 Plots  Clear Prev I ¥ Plot Terrain (if available)  Cut from Terrain |
3851.8 87.46.-35901.8 .97.-4301.8 Reach: [Reach - 1 | River 513-155742?-2 ~| HJ Mortheast Cape Fear River  Plan: Approximate Floodway — 4/4/2023
44159.4 85.12--4469.4 84.68--4569. 4519.4 2 Description INﬂhmFﬁrmwrﬂEU ;J | NEC“E&WRW”FFﬁ |
4715%.4 84 4769.4 84.16 48919.4 8 .1 g Del Row | Ins Row I Downstream FReach Lengths 130 [ 3 IDI A | 0 5
5025.4.-.77.02--5030.9. . .84.15. -5069.4 - -84.69 Y — o8| chamel | ROB 4 —
53159.4 85.52-:5369.4 84.63--5519.4 84.34 Station | Elevation nhl#lhm¢8 hmms hmﬁs EG AFW
5659.1---86.25.-5709.1..-89.86.-5759.1-..97.43..5809.1 1c_%;$fz 1§§3 o1 | . WS AFW
< . . LOB Channel ROB 1 EG 100-Year
5909.1 119..5959.1..126.82. -6009.1...128.8 6040 12 "3lmsis 107 B i B 120
#Mann=-3.,-1-,-0 __4|29518 1026 T ——T——— WS 100-Year
2751.8 .1 0..4969.1 .045 0..5030.9 5|0t 10081 iﬁg;rmdﬁmzﬁﬂg;k Crit AFW
535013 8787 ek bRl
#X3 Ineff=-2.,.0 ~ 7|51 8747 4969.1 |s030.9 S o vear
0 4052 89 0 _8[3701.8 |&8.07 Cont\Exp Coeffident (Steady ! b Ground
FPermanent Ineff= _9|3751.8 |87.74 Contraction Expansion Ineff
F F _loyse0Ls 88,57 0.1 0.3 = Bank Sta
11|3851.8  87.46 = —_—
Bank-5ta=4%&5.1,5030.9 _123901.3 37.59 .5 1004 Encroachment
X5-Rating-Curve=:0 13|4051.8  |88.97 g
Exp/Cntr=0.3,0.1 49018 588 =
15|4319.4  |88.57
15|4419.4  [85.12
17|4469.4 8468 o
1845894 |85.52 -
19|4619.4 |84.59
20|4689.4 8462
2147194 84
23|4789.4 8415 80
23|4919.4  (83.72
24|4369.1 8415 0.045
25|49746 | 77.02
2g|s02s.4 | 77.02
2|50 8415 01 7 70 : . . - : - . :
2500 3000 3500 4000 4500 5000 5500 6000 8500
|Normal Ineffective Flow Areas o




Can use the HYDRAID of EoEassy: N C
the non georeferenced ’ |

model to match the data
iIn the geometry file to the el
georeferenced data in the PSS S | [ee o>~ e o -
state shapefiles AR ' ~ e

V_E_STREAMCNTRLINE

Invert Where Clause

For example, HEC-RAS model folder is called
“371070201203261337_CF033Northeast Cape
Fear River”. We find a match for this RAS
model in the stream centerline shapefile and
can use it to assign the reach XY.




BST42T2

Example of when the cross-section might be
associated with the wrong HYDRAID. The stream
station matches the XS number found in the

geometry file but a different HYDRAID.

Need to use a combination of text
matching/searching and location

| WF1 Selected Features: 8 |

77.8942044°W 35.1479016°N v

E_HYDRACROSSSECTION X
ER B Selection: (g o2 T E @ 5!  Highlighted:

JECTID * XSECTID V_GRIDID V_XSECTID HYDRAID WTR_NM_LID REFPTID STREAM_STN WSEL1PCT LEN_LID XSNAME

71 3710102013051503500... 20353100 371010201311192769 3710102013051503800... 37100968 3710102013051505600... 657427.2 87.41 1010 Northeast Caps

72 3710102013051503500... 20353000 371010201311192770 3710102013051503800... 37100968 3710102013051505600... 657427.2 87.41 1010 Northeast Cape




XS in shapefile is not
associated with the HYDRAID
we expected. It does intersect
with it though.

Not all the data in the shapefiles is
useful... these tiny rivers do not
have a corresponding RAS model.
Could be created by the state for

forecasting system and/or oddity
when exporting the RAS data? e = -
OBJECTID * V_STRMLNID STRMLINEID HYDRAID WTR_NM_LID WATER_LID SEGNAME LEN_LID V_DATM_OFF ONINDEX ST_FIPS CO_FIPS’

37101020131119353 3710102013051506000... 37101020130515038000019 37100968 1500 Northeast CapeFear Ri... 1010 -9599 1 191

77.8910136°W 35.1468874°N v | @4 Selected Features: 8 | [ | 1]

37101020131119354 3710102013051506000... 37101020130515038000019 37100968 1500 Northeast CapeFear Ri... 1010 -9599 1 191
37101020131119862 371070201204016334 371070201203261337 371009638 1500 Northeast Cape FearR... 1010 -9999 1 061
37101020131119872 371070201204016149 371070201203261269 @mu— 37100968 1500 Northeast Cape Fear R... 1010 -9999 061
37101020131119873 371070201204016334 371070201203261337 37100968 1500 Northeast Cape FearR... 1010 -9999 3 061




Recommendations for extracting the HEC-RAS data

- Start with getting the elevation data from the
geometry files from georeferenced models
 Issues when reading georeferenced geometry files

Changes in model version might modify the format of the geometry
file

Dealing with bridges or structures
Bank stations can be wrong/wonky sometimes if issue importing

« https://github.com/mikebannis/parserasgeo (last updated
6 years ago)

« Then move on to non-georeferenced models

* Must match information in geometry file to the shapefile
to get the reach XY and XS GIS cutline but this requires
some matching/sorting

« https://github.com/Igrimley/hecras_geometry (last
updated 3 years ago)

* %k %k

the NHD centerlines

4
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https://github.com/mikebannis/parserasgeo
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Example of bridge/culvert/weir XS

X Bridge Culvert Data - Geom 01 by CodeH2 for Windows - O x
File View Options Help

River:

Apply Data | + ‘l
Reach: [Reach - 1 ~|rversta: [02s030  ~] # 1]
Description  [CROOMS BRIDGE RD -
Bounding X5's:  302919.0 | 302867.0 |Di513nce between: 52.0005 (ft)

Rggg'&;yl RS=302893 0Upstream (Bridge) E
407 Legend
p———
Fier Ground
304 —h
E Ineff
Ee— N -
Sloping ] Bank Sta
F\but&nent —_ 20
£
———1 5
Bridge | & 107
Modeling | #
Approach| W
| o]
Culvern
=107
Multiple
Opening
Analysis 20 T T T T T T T 1
—_ -2000 o 2000 4000 5000 2000 10000 12000 14000
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Example of bridge/culvert/weir XS

Should be able to identify these in the geometry file (XS Type)
to treat differently when processing

FIEIE Type-EM-Length-L-Ch-R-=-3-,3028%3.0,,,
256 BEGIN- DESCRIPTICH:

ST CROCHMS - BRIDGE - RD

558 Structure-ID: -NECF 100 i -
SIEIE END-DESCRIPTICH: Rl 1 W
560  Node Last-Edited Time=Dec/10/2004-10:39:30 ’_,;-/:‘;,: «f'%"_%_
56l Bridge-Culvert—-1,0,-1,-1,-0 /,.f“:':%f 1‘@5

062 Deck-Dist-Width -WeirC- Skew - Humlp - HumDn-HMinLoCord-HMaxHiCord-MaxSubmerge - Is Cged e

o683 10,32,2.6,0,-370, -370, -, -,-0.95,-0,-1,1,,

64 -1773.9--1772.7---945,3---944,1---865.3---862.2---T722.8---T703.2---€593.6

65 -S8g.9.--595.5---564.8- --557.1---50%.1---506.1---491.9.- --475,8---308.1

SBE -2897.1---2592.7---284.6---106.7---104.7 93.8 100.7 104.4 104.7

o687 240 241.8 343.4 387.6 389.2 409,858 434.2 438.3 441.5

o685 460.6 464.8 467.2 470.8 432.6 745.7 754,59 Te2.5 781.3

69 1131.4--1136.3--1294,7--1480.6--1576.2--1582.1--2174.9- -2176.2--2184.¢

=70 2192 .6--21599.4--2202.5--2204.,5--2227.5--2227.7--2246.3--2252.5 2433

57 2728 .1 Z2R4F.-2R53.9..28F0.5. -2AFR3_4..2RR7_9..2R90.9. .2R583_3..2R93_4
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