klotz()associates

1160 Dairy Ashford, Suite 500

Houston, Texas 770789

T 2815897257 F 281 589./309
June 16, 2008 houstan.office@klotz.com

Mr. Ron Bottoms

City Manager

City of La Porte

604 W. Fairmont Parkway
La Porte, Texas 77571

RE: City of La Porte, Texas
City-Wide Drainage Study
Creekmont Park Drainage and Overflow Path Short Term Project 2
Klotz Associates Project No. 0127.008.000

Dear Mr. Bottoms:

Klotz Associates was authorized to proceed with the analysis of the Creekmont Park
drainage and overflow path for Short Term Project 2. Klotz Associates, Inc is pleased to
submit recommendations, preliminary details, and cost estimates

L Purpose

The purpose of this project is to mitigate flood problems occurring through
northern section of Creekmont Subdivision Section 2 during a high frequency
storm event by providing an extreme event conveyance pipe or path through
Creekmont Park Parking Lot into Big Island Slough (B106-00-00).

IL. Study Area

The study arca is the Creekmont Park in the Creekmont Subdivision that is
located east of Underwood Road and north of Spencer Highway. (see Exhibit 1).
The Creckmont Park and Creeckmont Subdivision Section 2 is also west of a
pipeline easement and west of Big Island Slough (see Exhibit 2). Creekmont Park

Appendix A) and is a restriction to the sheet flow from the northern part of
Creekmont Subdivision Section 2.

1I1. Data Collected

The data collected were the plans and profiles of North H Street, drainage area
map of North H Street, the hydraulic model for Big Island Slough (B106-00-00),
and LiDAR based contours. The information was used to develop different
alternatives to size the appropriate storm sewer pipe system to provide an extreme
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event conveyance path for Creekmont Subdivision Section 2. It should be noted
that survey will be needed for the detailed design of the selected alternative.

IV.  Analysis of Flooding Conditions

The Creekmont Subdivision Section 2 has experienced several complaints of
flooding and ponding water due to the limitation of extreme event conveyance
paths to relieve the flows out to Big Island Slough. Using LiDAR-based contours
(see Exhibit 2), the arca known as Creekmont Subdivision Section 2 naturally
drains to Big Island Slough but Creekmont Park currently restricts the overflow
path. Creekmont Subdivision Section 2 has its own storm sewer drainage system
that can handle a 3 year storm event but does not have an extreme event
conveyance path for the large storm events. The storm events analyzed for impact
are the 3-, 10-, 25-, 50, 100-year storms since these frequencies generate sheet
flow.

The areas labeled “Additional Drainage Areas” in Exhibit 3 are the areas of
concern that this report addresses. Reconstruction of the park could consist of
removing soil, regarding the park area and rebuilding the park, adding an overland
flow path that would require significant improvements for it to function properly.
This idea was not discussed considering the park is in place, would be
significantly expensive and the park is already being used by the community.
Creekmont Subdivision Section 2 storm sewer system connects into a 42-inch
pipe that is part of Creekmont Subdivision Section 1 (see Exhibit 4).

The drainage limitations have been addressed by the different alternatives that are
briefly described below. The profiles for the existing conditions and alternatives
are in Appendix B Hydraflow Storm Sewer Output. Adding flow to the current
existing state may have to be mitigated and the effect will be analyzed with HEC-
RAS. A conceptual estimate of the pipes sizes and costs for each option can be
found in Tables 3 to 5 and the detail cost estimated are in Table 6 to 8. These cost
estimates are based on using a contractor to construct the improvements and the
cost could be cheaper if part or the entire selected alternative were built by city
force and if High Density Polyethylene (HDPE) Pipe were used instead of
concrete pipe. HDPE pipe are only built up to a 60-inch and greater size pipes
would have to be concrete pipe.

(E Alternative 1

Alternative 1 consist of placing inlets at the entrance of the park to collect
the sheet flow from a larger storm event and directing the flow with storm
sewer pipes that will connect to the storm sewer system in North H Street
(see Exhibit 5) Alternative 1 is a separate system that will affect the
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performance of North H Street system. Table 1 shows the comparison of
Hydraulic Grade Line (HGL) difference from the existing and proposed
Alternative 1. There will be adverse affect along North H Street. Table 1
shows LiDAR ¢levations and Hydraulic Grade Line elevations. Table 1
shows that at a 10 year storm event, the system will be filled to capacity
and ponding will occur. Table 4 shows the pipe sizes and cost estimates
for the 5-, 10-, 25-, 50-, 100-year storms that will lower the Hydraulic
Grade Line the most without upsizing any part of North H Street.
Alternative 1, while helpful, will be able to convey the sheet flow from a 5
year storm event. This alternative does not meet our goal and is therefore
not recommended.

ii. Alternative 2

Alternative 2 requires placing inlets at the entrance of the park to collect
the sheet flow from a larger storm event and directing the flow with storm
sewer pipes to the storm sewer system in North H Street and placing a new
parallel system on the north side of the street to handle the additional flow
(see Exhibit 6). This alternative will add flow to the existing storm sewer
system in North H Street and affect the current system in place. However,
a parallel system is sized to have no adverse effect. The systems will be
connected to North H Street with modifications downstream of the
connection to accommodate the additional flow. A parallel system in
combination with the existing system will be adequate to accommodate
the additional flow. Alternative 2 will have inlets and manholes at the
entrance of the park and in the park that will drain into a storm sewer pipe
system and connect to North H Street. The existing Hydraulic Grade Line
is above the Critical Elevation for the larger storm events (see Table 2). A
Hydraulic Grade Line comparison is shown in Table 2. Calculations were
done to estimate the needed capacity of North H Street system that would
handle the additional flows. Alternative 2 was designed to not have any
adverse effects and have the same or lower Hydraulic Grade Line along
North H Street as the existing system that is in place now. Table 4 shows
the pipe sizes and cost estimates required for the 5-, 10-, 25-, 50-, 100-
year storms. The existing system drains both North H Street and
Underwood Street and it was not designed to handle the 100 year storm
event. Alternative 2 will handle Creekmont Subdivision Section 2 flow for
the 100-vear event and also have positive benefits for both North H Street
and Underwood Street. Alternative 2 will require HCFCD review and
approval since new outfall would be required. Right-of-Way (ROW) or
easement will be needed for this alternative and the costs for the easement
or ROW is not included in the cost estimate. There are several properties
that could provide a reasonable route to North H Street.
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iii. Aliernative 3

Alternative 3 includes the placing of inlets at the entrance of the park to
collect the sheet flow from a larger storm event of Creekmont Subdivision
Section 2 and directing the flow with storm sewer pipes to Big Island
Sough within & 10 foot easement that the City owns (see Exhibit 7).
Alternative 3 is a completely separate system that will convey only the
“Additional Drainage™ Areas of 48.6 acres to Big Island Slough shown in
Exhibit 3. This system will go across the pipeline corridor that is to the
east of Creekmont Park. A survey needs to be conducted before this
alternative can be finalized. It is assumed that the pipeline easement will
not interfere with the Alternative 3 storm sewer system, but if it does, a
siphon may be required to cross the pipeline corridor. This alternative will
not connect to North H Street or be in the Right-of-Way of North H Street
and will have its own outlet at Big Island Slough. Table 5 show the pipe
sizes and cost estimated for the 5-, 10-, 25-, 50-, 100-year storms.
Alternative 3 will require HCFCD review and approval since new outfall
would be required. Same additional Right-of-Way and/or construction
easement may be required for this alternative and the costs for these are
not included in the cost estimate.

V. Observations and Recommended Improvements

The initial assessment of the data shows that any of the alternatives will collect
the sheet flow from a larger storm event from the Creekmont Subdivision Section
2 at the location of the Creckmont Park entrance. The alternatives show possible
ways to convey this flow to provide some relief Creekmont Subdivision Section
2. Alternative 1 consists of 910 feet of pipe that will connect to the existing storm
sewer on North H Street. The total cost estimate for alternative 1 will range from
$344.000 to $428,000 depending on what storm event is chosen (refer to Table 6
for details). Alternative 2 consists of 1,885 feet of pipe that will connect to North
H Street and run parallel on North H Street. The total cost estimate for alternative
2 will range from $725,000 to $1,294,000 depending on what storm event is
chosen (refer to Table 7 for details). Alternative 3 consists of 1,322 feet of pipe
that will outfall into Big Island Slough. The total cost estimate for alternative 3
ranges from $474,000 to $571,000 depending on what storm event is chosen
(refer to Table 8 for details).
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VI Conclusion

The costs for the various alternatives are listed in Tables 6 through 8. We
recommend that the City first work with the identified property owners to
determine if an economical sheet flow path with any needed easements could be
acceptable to all. Each alternative presented requires that the City coordinate with
property owners in deternining an appropriate alternative to be considered in
Phase 2 Detail Design. Mitigation may be needed during the design phase with
HCFCD depending on the selected alternative. Using HEC-RAS, Big Island
Slough water surface elevation will raise about 0.05 feet upstream of Big [sland
Slough because of the additional flow that is directed during a 100 year storm
event (See Appendix C).

We are available to discuss the report with you at your convenience should you have any
questions regarding our findings. We look forward to moving into the next phase of this
study.

Sincerely,
Jorge E. Gutierrez

For:
Gary L. Struzick, P.E., CFM
Vice President

GLS
Attachments
CC: Mr. Steve Gillett, City of La Porte

Mr. John Joerns, City of La Porte
M. Rodney Slaton, City of La Porte
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Proj. file: Alternative: 1 50yr.stm
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Proj. file: Alternative 1 100yr.stm
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ALTERNATIVE 2
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Proj. file: Alternative 2 50yr.stm

e

Storm Sewer Profil

INQS6°LE 13 AUl
00°4¢ 13 Wiy

46.00

(1]

37.00

28.00

19.00

10.00

g U7 - 06'95+52 EI1S

uigg Ll 13 Aul
QO 08° L1 I3 AUl
0022 '3 Wiy

£ U7 - 0099+0C 8IS

u) 2y LL 13 A
MO gy’ LL 13 AUl
05'92 'I3 Wi

N -

S m—

————

D

1.00

#9%.

I
e —————i e

SO0 000LY -7 .

|

UulgeTLL 13 Al
NG ZZ°LL 13 ‘AUl
00'Ge 13 Wiy

G U7-0099+0) BIS

UpZl Ll 13 adl
NG L1713 AUl
00GC 13 Wiy

¥ UT- 00°Gh+6 @IS

U120 kL 13 AUl
IO 25°01 "3 AUl
S¢pz 13w

€ U7 - 00'GH+9 BIS

Ul eral i3 Ayl
Q268 i3 ‘AUl
GLET 17 Uy

¢ U - 00'Gr+E BIS

upQ9'L 13 Al
NG 09°L 13 AUl
00°6Z '|3 Wiy

L U7 -00°0L+0 EIS

ulgg L 13 'aul
0S'¥Z ‘13 PUD

500,000 1= 72" (@ 0.03%._

neEnd

L o

270" 0 4%

1200

1 L W7 S LE
B
LY

o BooLT - o

i

2S00l - S5 X 95" @ 0 3T

NG - 00 00+0 B1S

Elev. (ft)

46.00

37.00

28.00

19.00 —

10.00

C=3

1.00

1600 1800 2000 2200 2400 2600

1400

200 400 600 800 1000

0

Reach (ft)

HGL

Hydraflow Storm Sewers Extension



UOISUIIXT $IIMBG LLUGIS MOYRIPAH

(1) yoeay 19K
006 008 002 009 005 00F 008 002 001 0
00’8 T __ 008
__ "
1 T
_
| %ol G L WL L - 7 TR0 UK
00 %0203 .99~ 41000 067 OBk
1 .
Aq |
0002 1 ,_ 0002
[l [ “
I | |
| ! -
| 7 —
oy [ [ N » .
0092 — 4~ 0092
[ | |
_ l _ - |
W _._ | W |
00Z¢ i “ _ 00ze
00’8t — Qo'se
58 @ 333 STA®
=3 <=3 £ < 3w
nm| @ mmm | ¢ mmm g
O I o o e lES e
aR|5 ek S nans  WweE
2g|¢ 3337 S58°
um m E] _m m 3 mnu
— _6 =
o

wys A0S g eaneussly @y foig

9]1}04d JOMOS WIS




750 9A UOISUSIXT Si0MBT WIS MO|JRIDAH

‘(umouo aaoge ToH) pableyaung, ! 'sIA 06 = pouad uInley S310N

B00Z-£0-90 BleqQ uny _ Q01 :s8ul| Jo Jaquiny {Bunsix3} 19818 H yHON
7 |
|
|
|
|
[
| |
_ |
” JOYUEWN 6 86'EC 800 «B'ET «£8'E2 002’0 Po'Gl 80°SE | 000062 1D 99 0l'es ol
S|OYUelN 14 £8°ce LLQ £LE2 £LPET 0oc'o gq'el 0%°Zl | 0000Ls 1D L 0566 | 6
S|OYUEN 7 mw.mw_ 160 «88'82 8P LE 100 G611 88°LL | 00§ L6Y 1D ¢l 6'tcd 8 _
Ioyuey 9 | A 910 L8 LT £08'5¢C 9500 0811 Lv'LL | 000005 D Zl 2'Eed F4
Sloyueip g | 08'¢e L0 £9'SC 0¥ ZeC 0 Zrl 9Z°'LL | 0C0D'00S D ¢l 9'0¥e 9
Bloyuely ¥ Lo've 8L0 ~PRET|  LEVEC P00 cz'hl 4111 | 00002 | MO 4 0'9¥2 S
[AYUEY £ Cr'ee go’lL «SEZC £9°1Z 0800 LV Z0°LlL | G0o0°00% 1o 8 P e 14
soyue _ Z £oe Zya AGUE | WPOLE 0g0'0 2501 €F0L | Q0OOOE| MO g6 6°05E £
1 aloyueyy | L rQ'Le 800 «G6'0C «8502 SEC0 ¢s'e 09’2 | 000'GLZ| xod G6XG6 £'6.¢ 4
oYuejy pu3 _ G50¢ 800 «LP0Z 1202 | ¥10°0 09°L 6G°L | 000'DL xog 56%X56 BlHiE 3
= |
on | W ) W) o (%) ) ) () | {s19)
adf) aul) jounp 850 dn umop ado|s dn 3 ug 13 y1Bus| | adeys ozZIS ajel "oN
uonounp suq 19H Jouiy 19H | 19H aul HaAu] | HeAul aur sur] aur TR aleun aup

t_.on_mm Alewiwng Jamag wiolg

| abed



UCISUSIXT SIaMaS LICIS MOBIPAL]

(4) yoeay 19
0082 0092 00¥2 002z 0002 0081 0094 oowL oozt 0001 008 009 00¥ 00z 0
00’} ; : : T 1 — 00}
_ I m [ e SRR ITTIIOUEL = ] FASVIRE T4
XS0 ok A A s IR E N Ve = ! OAE G B LS01 X 66 - 110
| l g i ! i | B [—
L —1 ||Erm_.m.§|‘m..|._n__mmmqjj ey o |.Af 1 SLT00 L0 - 7000 006 — ! i
%300/ v34005 +67— ——t - ~41000986—— s
000 — T - - m i Ly
u_. e “ _ I._| e = -+ — — J | i
— -  — I | L | —
—— .ﬁ B . T . — -4 l. ||lﬁ| =
- . _ : _ ! — ! { ! —
LU S — — ! § I _ —t = —— LU
i : ¥
— - - 1 + T P —— —— - i
T I . s [llll)?!lllll —
— - = — - o — S \H\l - —
4 E— | - m i o .
e i m I S AN A AR CAR—. (AN N— i 008
i i , 1 - : ]
e ! e — ! | ! P !
] ! rd
' ] )
| o — — -
00'28 i _ ———— - . 1 T 00'2€
1 1 1 1 I | 1
— L B N - FEE - = 1 i _
X ] 1 l
—— — = - — o ——. _ — S— N— _
2 -+ ﬁ I |
{ | ] S L ] | = =7
00'9% - _ : 00’9
539 355 @ ssa@ S53w S35B|e SSE|le IS2|l0 ITD @ S oW
<38 =<3 |& =<3 =<3 o ==3|¥ ==3|O ==3 |8 =<5 8 < 3|y
mm |3 mmm N mmm|g mmm < mOm(s COmOm|@ Oom$ "Oom 9 m 29
.t.Z & .L.Lru i .L.L,C A Saolk .L.Lﬂ o .L.FN & V.BN & .A.l_m S ~ T2 {4) ‘A913
a1 et Ko =oa Sodgio SogGion POAE S Pald s oed o o wla
83|a 833|8 B 8Rg|8 I38|8 RBRR|° &3¢ 288 ¢  24°
g = =g 't 52 't =g It 3¢ 't sglg sl " % =g
- 2 = = = 3 =3 = 7 = =
o ~ ) w = - ~ =)

wis 400 | T SANRLIBRY ‘o ol 9]1JO01d Jamag WIolS




UOISUBIXT SISMaS LLIOIS MOYRIPAH

(1) yoeay <OH
006 008 002 009 00F 00g a0z 00l 0
Oo.m - = P, R = . R e S AA " — Oom
B T " T i TGO i
00PL - ! : ~ 00F)
= || _ PE——
_
0064 — ~ 006l
_
. o .
— |
|......II4II:...II|.071 _ - — -
00'¥2 ¥ 00'%2
|
| [
— - T -+ T -+ T
00'6Z - % 00'82
[ _ )
m w T I
I~ |
00'%E . : 00'¥e
53¢ 533 @ 5520
=3 @ << 3| == 38
Mmm ¢ mmm |7 mmm
L L e N =) .
ok S T 3nS  Weg
&g(® 8Eg|? 138°
_m __m W"nnu W =l .nnu
= ©

wjsAQD ) Z aAnewRYY )y foid

9]1J0.d JOMas wI0)S




ZGO'0A UDEIBINT SIAMET ULIDIS MO[RIDAH

“(umelo anoge TOH} peBleysing, | "SIA 00| = pouad Wmay (SILON
8002-£G-90 ‘8je@ uhy _ 01 ‘sauy jo Jequiny (Bupsix3) 198418 H YHON
_
_
|
| [ |
|
| |
3joyuey 6 86°¢¢ L0 «L8'EZ «LLE2 000 3o+ €271 | 10007062 1D 98 00'€D | ol
aloyuely ¥ LLEZ 010 «L9EC «CV'ET 00Z'0 £Zvl £1°€1 | 1000°GES 41D 84 weELL 6
Soyuep L ob'Le A ¥ 6¢ 6282 ¥Lo0 G6'11 8811 | 00G 16% e [ 8'¥ve B8
SloyuUBl _ kel 6282 610 #0182 L2902 990°0 08'LL A¥'1l | 0007009 L] (43 2952 L
Sloyuel | G 179z 0z0 L0092 LZLPE 2800 4 §Z°LL |000°00G| ND " 4] 1¥9Z 9
Sloyuew ¥ 4% 4 120 +16€Z A 74 FARY [N ZLVLL | 00002 1D L 50.¢ S
S|oyuey € | cr'ee L0 «LLET «£2°22 6200 JAN A <0°LL | 00008t 0 cob 6'28E 14 ._
[OYuep 4 gg'ee 600 +FLCL 812 0EQ'0 2501 €r0l | 000°00E 1D L0L F'88¢ €
|joyuepN b 55 80°0 S22 «BELE GEL'0 c5'8 09 | 00DGLE, xog G01X56 9y <
SlOYuUEN pu3 ge'ie 900 o ¥4 5l1e ¥L0°0 0oL 69°L | 0000L xog G1X001 6580% 1
. ©N w () (1 an (%) () el ) {un (s39}
adA) _ auy| jounp s80| dn umop ado|s _QD 13 ug 13 yibueg | adeys ErdS ajel "ON
uopounp sug 19H Joully 19H T9H aur MaAu] | uaAul | aup aur aur Mot al aug] aun

ey | Joday Alewiuing Jamag wliols



ALTERNATIVE 3

~Klotz Associates _ X City-Wid_e Drainage Study
Project No.: 0127.008.000 City of La Porte
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Appendix C
HEC-RAS Output

Klotz Associates CityEVicie brainage Study
Project No.: 0127.008.000 City of La Porte



EXISTING
HEC-RAS Output

Klotz Associates City-Wide Drainage Study
Project No.: 0127.008,000 City of La Porte



HEC RAS planzBIoed FHL R,

B106 00.00_Reach: MAN

Reach Aiversta | QToel | MnChEl | W.S Elev | Crtws | EG.Elv | EG.Slope | YelGfnl  FlowArea |
A = MY I S i | B L1 R )] kg Lall
lags7ass | 16.36 26.89 | 21.01] 275, 180.57 62372 0.28)
1363 ] 16.3¢ -1 - | 2237 270 271.50 /025 0.241
854.00 | 16,36 q 23.10] 263 324.8/ 74521 0.22)
1207.00: 16.35 24.82| I 2502, 0.060306 252 479.50 _85;_.72r .19
! } | | | __+_ i
508.00 1449 20,07 L 2014, 0.000448] 247 23381 008 0:21)
747.00 14.49 21.73) | 21730 0.000288, 2.07 361.32 8351 0.18)
871.00 14.49 22.57 | 2253 0000235 | 201 434.37 90.30| AL
1250.00 1449 24,58 B 2464 .onozen! 1.89 651.18 16031} 0.17]
! ! . b = R
508.00 | 14.49. 20.03 17 23| 20401, 0.000460 219 231.50) 53.81| 0.2
747,00 14.49 21.7¢ 17.771 2177 0.000282 2,08 358.351 §3.32 0.18
871,00 14.49 22.55 1801 2281 0000298 201 432.52) 9014} 0.16 |
1230,60 14,49 24.57 1860 2463, 0.060183 152 682 65 247.89 015
| | | L i
__ Brdgar 1\ | [
o | | i L |
508,00 14.49) 19.98 17.23| 2003, 1000454 2,24, 226.57 £9.81 0.2z
747.00_ 14,49 21,64 17.77] 0.000304 210 35656 84.17/ o.18]
371.00 14.49 22,48 16.01. 0.000246 2.02 430.5% 9135, o8]
1230 00 14.49 24.38 18.60 0.000277 | 1.55 631.8) 122086, 017/
| ERron | 1449 19.62] 1728 591 0.000600, A 216.73] .33 024
774,00 1449 2156 17.82 0.000344 348.52 82.78! 0.9
[ 803,00 14.49 22 42 18.0/ 0.000275 | 14 42288, gamy) 0.47
1275.00 1449 2432 18.67 24,39 0.000183 768.02| 542,58! 015
‘3380471 | £687.00 19.37 16.27 269.78| 6928  o0.s3
3300471 | 102400 | 21,28 16.91 N 413.46] 8153} 018
I T2 Y R - ]| 2217 1718 I 2a 485.84 9516 0.1%)
| is87.00 75| 2413 17.89] 20| 1 3 896.87, ipaoyl G20
!
{ 11.48] 18.08 15.08 1895 o.oooss_siF 68.41) |
11.49 0.000241 | 457.8 80.15]
1 203,00, 148 0.000215 | 226 H 8534
! 1vezon 11.48 | 0000182, 1693.26!
| } |
| 754004 1148 18,84 15.19 1894 0.000414] 250 301.57| §9.22| 0.21
S as o, 110800 1148, 2092 16,88 21,011 0.000282 244 48832 7947, 018
MAIN _}32_555 4 f 120300 1148 21 84; 1618 2193) _ 0.000250] 243 531.47, I 0.17
MAIN 3268528 | 1827.00l 1148 2379/ 1693 2385 _ 0000253| 219 133214 017
bt | I — | | _ =)
ain jsenaca | Bridge! I | I
s _— =7T | l | | !
IMAIN |s248556 | 807.00] 11.48 18.72! 15.31| 18.84;  0.000514 275 peaer 0.23
MAIN fszasss6__ | 1187.00| 1148 20.84 16.02 2095  0.000338 264 44518 020
MAIN (3248556 | 1385.000 11,48 2174, 163z 21.85|  0.000298 263 52327 0.19
MAIN 3248556 1956.00} 11.48 2347 17.08] 2359,  0.000300| 280 93020 019
i
i3apaz g 11.49) 1057 1544 1872 0.000661 3.08| 2g3.18| 0.26/
;322929 1149 20 74! 16.16 2087 0000499 2.90 441.30 622
322928 11.49 2165, 1647 2178 0.000361 2.89/ 515.66 0.21.
i‘aezez.g 11.49 2337 17.27, 2342 0000391 | 312 672 93 022
seolll i — J
BEAIHE 4 a.02| 1833 13.97] 18.44 0.000402 2,69 362,08, 70,90 gzl
MAIN 3179346 1425.00 an2, 2058_ 14.80 2069 0000287, 2.66 534.99 | 82,13 018
MAIN ‘31793 46 1661 00 | 9.02 21,51 1817 21,62, 0.000365 271 612.98! 46.29; 0.8
MAIN /31793.45 2336 00 | .02 2319 16.06 2333 0.000342 3.03| 77064 240.56 _ oz
i
| 18.04. 13.32, 18151 0.000378, 268, 75.78, 7031 .20
! 2037 1418 20.48 00002761 266 55408, 82.50 0.18;
2131 14.56) 21.43| _ 0 oo0259] 271) 533,93 8741, o.1:=i
2293, 1553 2308 n‘oooau‘-l 308) 78749  975.04] 020
18.03, 13.82 1814] £.000380] 258 375.22 70.27} 0.20!
il 203/, 1418 2048|  0.000276| 266  553.58, 8247l 048]
L 73 14 57 21 42| 0.000258 27 633.48 0.18;
22,92 1553 230/l 0000312 307 784,87 020
|l { 1 ! ] ; = |
MAIN _ [30827.98 1038,00| 17.94 1338 18.06]  0.000424| 281 368.74 69.79' 0.22;
MAIN 3082798 1516.00} 20.30] 14.25 2042, 0.600301] 277, 548.02, 8211 0.19
MAIN 30827.968 1767.00 2124 14.85) 2137 0000282, 281 627,88 e?.q4_: 9.1_5_':
30827.98 748100 8.45) 220 15.62] 2300, 0.000355, 218 754.83| 767.70° 021
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1
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I’z}_aag.sa !
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fe700457 |
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|26216.9
|262169
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2611678
i#6116.78
i26115.78

|
]
L
|
I
L
!
2618684 |
|
|
|

12487302
2497302

3354.00

7.38

2097

1717

19.74
2072
2217

16.65“

2172,

16.271
19101
20.09]
21481

16.091
.13—9.‘51|
19.93
21361

16 08
18951
19.95|
21.37!

1563
1829
19.42
2101

15.56

1822

7.38,
7.38,
7.38
a8
535,
535,
535,
3380.00} 535
1688.00¢ 453
2435.06| 463,
2835.00} 4863
3834001 453
1751.00} 3.41|
_2580,001 341,
3003.00! 3.41|
4163.00} 3.41)
1858 00' 341
2673 00] 341,
3112.00} 341
4309.00} 341
1858.007 285
2672.004 3.85,
3112.00] 385
430%.00] 3.95
Bridcgs L
3.85,
3.85,
385,
a8,
1953 00} 3.85
2813 ool 3.85,
3.85|
3.85,
375,
375,
3.75,
375
375
3.75
8.75
875,
Bridge!
| |
1979.00 375,
2850.00 | 375
__3.75)
547,00 375
2190.00 | 375
5158.00 | 374
3538.00 3354
495500 375
2267.00 2,00
3270.00 2.00|
3759.00) 2400]
5103.00 200,

1538
20.98

15.02
17,78
18,86
2065

1285

EEC

14.05

12.57
13.66 |
14,16
1533

10.57
11.62)
12.09]
13.22]

9.81/

1093
11451
12.69

agt/
11.04 ]
1157
12.82

11670

13.02

ogal

11.15|
11.66
13.03 ]

|
.54 |
15.63!
11.13]

1. ?‘Su 1 ==

9.58 |
10.67

_farl

12,34,

9.98
11.39]
11.98
il |

10.09,
11.33
11.87,
13.15)

L2
_ame]
1035,
11,58

=gt Elﬂv
()

15.08

= 2ldb

1868,

1595

—'vs-z Bl

0.000360 | 2

0000351,

0.000646 |

0.000548
0.000624,
0.000275

0! 0.000411

0.00033C
2,000318
0040252

E.G. Sloy
livic] :
18.03 0.000342)
20.39 0.000255
21.34: 0.000241 |
22,97]
17 97 g.nomgf
2035
21.30] 1.000327]
2291 0.000427]
17.36 0.000875
19.83] 0.000466
20.50, 0.000436
0000541
16.78 0.000341
19.50| 0.000257 |
20.50]
21.81] 0.000318 |
16.41 | 0.000864
1922 g.0g086d|
2022, 0.000274
21881 0.000258
16.26: 0.000391,
1811 0.000296
20.10! 0.000301
21.48  0.000238
18.22, 0.000408
18.08 0.000270
_20.08 0.000250
21,46 0.000188
16.20 0,000458 |
0.000324
19.84; 0.000322
2129 0.000313_
6 10 o 000480
18.87 0.000308 |
19.86 0. 000249,
2121, 0000160/
0.000334 |
18.71, 0.000281
1877, 0000338
L 000mS1:
15,95 0.000344
1B.70, 0.000287
18.76, 0000338
21.15) 0.000161 i
15.84] 0.000594
18.45| 0.000475
18.59| ] uouagu

2.89
2.84

292
3.96,

2,97/
2.84]

2,90
2.76)

Flow Area :

(sa fi}

3@

220

3.33
J.06

2.57
272
2.72
262

335
285
2,94
275

a2,
2.88

2,67
2.40

2.84
2.8%

288,
20

208
293
&
1,85

3.68
3.54

236

3.88

3.

2,88

3.35
.37
342
an

400.1 ‘I
588.36|
672,77
847.56 !

393 10]
58137
66544
887,70

397.24 '
605.49i
§98.14;

843 36}

b83.14"

84747
971.04! 04'
1138.02

50321

_ 508306,

1039.22
4682.93

57508,
832,96 |

934,95

5243.11

624.78
982,66
1303.78
985,20

620,57
952.47
1110.81
4873.64

609,24
1526.58
2921.08
784002,

664.57 |
974,07’
1136.24,
886265

664,12

97252,
112732
9382.85

535,98
795,55
1598, as.

775
_._]

552.86’
813430
129180
5520.32!

577 28|
970,18 |
109,38 |
5509.91 |

T Wigiti

L Frowlegchl |
=
o 13!
047,
017]
021)
71.58) 023,
85 95! 021
91.56| 020!
218,011 028!
7217] 027!
20.641 0.23;
123811 0.23|
38110 i
90.58 .20
11081 0.18}
21187, 0.18;
235787, 0.20
.21
0.8
0.19
0.18
8303, g2
173‘19_',i 013
1263.55! 0.20
3750‘aui 0.18/
|
w?.mi 922
144,61/ 0.18|
s6a.6a 0.18/
4660.14'_5 6.16!
|
| i
—— |
106 71 .23
189.55! 0.20
1054.36] 0.20
3830.86* 0.:20]
|
10547/ 2.23]
1019.26+ 013/
2433871 018
353720, 0.15%
99.01; 0.20|
154922 o8]
256013} 9.20!
32418 014 I
99.64 0.26}
WE: 0.26]
3844 57 0.4,
0.26
0.24
9.22]

62505,
181362
3245.81|

9645
45865
127663
3562.58|

0.28
0.26
027
a.19

0.22

&.21
0.20
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HEC-BAS_Plar: B106-00 FH _River: B106-00:00_ Heach: MAIN (Continned) . .

Reach | Rver Sin QTetal | MinChEl EC.Elev ~ EG Slope VelChnl | Flow Area | TupWidth | Frouce # Chi
fols i M T owm | (e E A T )
2267.00 200 15.00 15,17+ 0.000415| 3.38) 67478 . u22)
3270.00 200] 17.77) 17,93 0.000337 | 337, 969,15 39085/ g1
3750.00) 200 18.84 I 19.02 0.000363 3.0 110412 1407.71 0.21]
5103.00 200, 20.65 11.57) 2076: 0000257 3.03) 551896 338845, 0.18
| e N I /= | . ‘ {
R | , e . o
2267.00] 200 14.90| 853 15.08 0.0004311  3.41) 664.95|  95.52% _ 923
3270.00 200 17.53] 984 17.72. 0.000362 3.47 941.53 533,63, 0.21
| 378900} 2.00. 18.491 1034 1868 0000362 356 105652 883.0/| _ 023
i 5103.60) 200, 20 45 20.58 0.000294 | 322 477440 2675.56+ .20
]
o ; . { ] |
2448.00 200 14.76 14.98° 0.000535 a.74] 655,85 .25
3533.00, 2.08 742 0.000449| 376 940 88| 024
4042.00 | 2.00 18.38) 8.60_ 0.000469 | 4.79] 1068.98 | 86642 9.24
5445.00 2.00 20 39 20.63 0.000257 a3 506352 273011 d.20|
2[5_0_@0' - 0.30 14.:}9‘ 7.98, 14 57 0000411 342 75730 | 10353
3766.00 030 17.10) 9386/ 1728 0.000348 3.55) 108070 12213
4292.00] 0.30 18.05 9.87) 18.28 0.000347 | 33 nses 20614
574500 030 20.08) 10.99 | 20.25 0.000381 354  arseo 2476.84
i
2785.00 0.20_ 14.00] 7.84 14.24. 0.000571 3.95 705.20 99.63 .26
4026.00 020 16.77 9.26| 17.02. 0.000458 4.00 1005.95 117.88 0.24
4570.00 020 17.73 9.81} 17.98: 0.000437 | 4.07| 1122.57 124.24 0.24
£077 00 020 19.64 11.17] 1994, 0.000498) 439 1456.38|  2408.74| 826
2811.00 071 13.63| 1385 0.000500 3.9 741.77 100.85 0.25
455400 071 16.47 | | 16.70: 0.000395 3.88| 1048.55 11506 0.23
4510.00! Al 17.45 17 68 6.G00351 339_6! 1162.97 119.92 0.22
6124.00: -0.71 19.31) | 1961 0.000410 4.39) 1396.47 130.85 0.24]
|
2923.00 071 | _ 1378 0.000591| 422 69347|  8046|
4225.00/ 0.1 i 1665, 0 000507 432 110.82
4/83 00 0.1 e 17.64¢ 0.000492| 439 1090.14] 116.82|_
. 6329.00 oM REIE 1855 0.000522 | 480 1318 28 129.20
| i
MAN  2p0a00 | Bridiik | 1 | £ | - I
I i ] |
MAIN 2183821 2985.00' 071 13.08] ?.571._ 13.34: 0.000733 411 2; 10| 11745
MAIN -21838.21 4321.00} 0.71 15.71] 698 15.97 0.000524 408 igne2r 133.98
MAIN “21838 21 4897.00 0.71 16.59| 8.53) 0.600497 418 1178 32| 13947
HAAIN i&1@3s21 6482,00] 071 1881 _14 05 0000442 4.31 1502 381 1617 91 .
J—— | {
| zo85.00° 0. 0.000572 377| /9263 1pea4o 026
IR 0000415 876 14847 14956] o2
] 0000401 384 12/56/ 146.66 0.23
1 0.000508 3.97, 163332 1/21.01 i)
. ; l -
IMAIN 20735.69 | 3040.00 -0.80 1252| 680 12.70} 9.000426 | .42, _BEBAS 12717 _
[MAIN ;2073568 | 4404.00 -0.80] 1541 | 797 15.50' 000039) 3a49] 126105 139.87)
MAIN 2073569 4996 00 -0.80| 16.50 8.62_ 1540, 0.000317 ] 3.60] 136803 209.36 |
MAIN |20725.69 ____BB14.00 -0.80] 18.34 9.53 18.55, 0.000412 | 3.71! 1752.88 5226.14}
MAIN 3106.00_ 217 _ 687 1227] 0.000487 3.57 864.96 | 128.19 024
IMAIN 1979428 ] 4503.00 217 6.05 15.16) 0.000876| 357 1261.52| 14330 0.21)
MAIN 1979428 | 5116.00 27| 8.49_ 16.05] 0 000421 3e8]  13e9.11) 186205, 0.21
MAIN 1979428 §774.00 2171 941 18.14] 0.0004831 a8t 2635.02 4919.94 0.20,
: e | s | L il
MAIN__ l1gee5 77 | 3195.00 -2.85 11.65 5.08_ 11.81) 0.000323| 3.20 997.67| 125.34{
MR | 18685 77 4638.00 285 14.62 637/ 1473} o0.000278] 330, 1403.80 152,18,
MAIN 118685.77 5279.00 285 15.48 B.60 15,65, 343 1537.22] 1056.5]1
MATN | 699200 -285] 17 65 765 $734.02 544608
MAIN [17927.3 3155 00 3?5 11.88 5.17] 11.58¢ 0-000356] 3.29) 970.85{ 149.28| 0.2
MAIN 179273 | 4638.00 -3.25 14 39 .20 14,56 0.000341, 3.28, 1413.15] 231.48! 0.2}
|17927.3 8279.00° 3.25, 15.22 EB&] 15.41 0000335] 336 156887, 73879, 0.2
|17927.3 _ 6392.00 -325] 17 36| 762 17.54 0.000330! 345, 4437.98 0.21
i B s =y | I i ; | ot .
319500 -3.43 1125 389 1138 £.000259) 2.87| 111398 14528, 018
4638.00; -3.43 14.28, 4.94| 14,41 0.0r0218 | 291| 1584 62, 22838( 017
5278 001 3.3 1511 5.39] 15.26 0.000224 | 3.02] 1745.75, 607.681 017
6992.00, 342 1722 645l 173%) 0.000262 3 22| 2170.76| 415410 _Db.1g




HFE‘. RAS Plan: B106-00 FH Biver B1068-00-Nfl _Be MMN (Confinuad) = =
| Bendy | Rwersa Q Total MinChEl | W.S Elev ki Slapw | Vel Chl farrouds # Chl |
' e | ow ] @ | s _ e e
3186.00 4 11.23 12598 _ G,
4638.00 14.23 14.38 | 0.000220 | 14344 0.17]
5275.00 15.06 1523 | g.000220/| 433.12 018
£6982.00 1745 1735 0,000269| 4674.98 0.18
B -
|
172146 | 32/3.00 11.08 1120, poopavz! 2.97% 1100.99| 13?_99{ 0.19|
172148 | 4757.00_ 13.96 1411 1534821 16384/ 018
172146 | 542200 15.00 1515 1709 84, 66812 0.18,
17214.6 7184.00_ 1712 1721, 00001 ! 632361 2706.32, 0.15!
3275.00 10.98 9.68; 1145 0000304 3.23; 1012.66 118.73, 0.20°
A4757.00 1368) 501 08| 0000383 3.40 1397.80, 14595 0189,
| 5422.00 14.91 5.441 1510 0.600320 3.48° 1557.99 77618 0.20
1708381 | 7484.00 16.94: 8.50% 1714, 0.000384 3.59, 200172 287073 022
{15‘9@1:7‘_9_ | 334200 0793 1 331_ 1085 0 o&m_a_ 2,85 1178.28 13082, 047,
15981,79 | 4861.00] 13.64; .26t 13.79 0.000200 207, 158428 15113 017,
115961.79 5548.00 14.65) 3.82} 14.80 0.600204 319 1739.59, 318.1¢] 01_7@
1686179 | 7953.00 16.61 5.03] 16.80 0.000233 356, _295159_][ 2948.98) 0,18,
i
il 415951 73 | 834200 10.72, 1.84; 10.85 0.000213 2,35! 1172341_ 13077/ T oar
IMAIN |15851.73 4861.00 | 13.64' 3.28 13.78 0.000201 207 1583.25| 151.00 017
MAN 5548.00 14.64 3.81° 14.80| 0.000204 319 1738.49 305.01| 047
735800, A58 1880, $04 1580 0000233 _3s6!  206e17]  294p9.| o3
|
MAIN 1585144 3342 00 -4.68 10.70" 1847 10.83| 0.000214 2,88 1170.01 13065
[MAIN_ fssetdd | 4ser00 458 13.62; 328" 13.77 0.000202| 5.08] 1580.72 15
MaN =ﬁ 5545 U0 458 14.62, 3.8 14.78 : 156431 047
MaN 15851 44 | 7353.00 | 458 16.58 504 16.78 0.000234 _ 7935.33 0.18.
MAIN - qusiegzs 3342.00 | 458 1069} .83 10.82) £.000215 1168.87 130,59/ 0.17|
|MAIN it -551 23/ | 486100 -4.58 13,61 328 1378 0.000202 i §_79.4g+ 150 91 | 617/
[MAIN 5548.00 | -4.58 14.61 3.820 14.77 0 00020S 20] 173447 158.36 0.17]
[MAIN 7353.00 -4.58° 16.57 5.04, 15.77 0.000234 3.57) 2061.03| 2880.57 0.8
N |14880.77 10.48, 172 1062 6.000223, 293! _"fiL.i'. 017
!_E:A\N  [4seor7 1341 323, 13.56 0000215, 3174 1571.10 017,
|mAIN 114880, 14.401 373 14.57 0000224[ 3.301 1723.46] 0.18
MAIN 1488077 16.32} 492 1653 0.000282 | 3.66 2081.34; 2159 88| 0.20
|
[MAN Hseeeas | 34 10.20( a7 1934 c.ooozatl g_nql 1158.91 12674 047
MAN 1366939 5067,00 | 13.13] 2831330 0.000221 | 3.25) 1558.52} 14610 018}
[MAIN 1366938 | 5796.00 1412} 342 14.30 0.000227 | 3.40{ 1706.65) 42312 0.15,
|MAIN |13669.39 | 7688.00 15.57( 4,71 16.20 B.on0262 | 3.84} 2000,13: 4348.48 0,20,
|
IMAIN S [12di675 | 3565.00 | 4.77. 9.97! 121 1013 0.000265 | 318l 1121 24 123,14 0.9
MAIN |[12af57s | S200.00| 477 1282, 253 1316 £.000260 _341| 162498 14845 019/
[MAIN 1281575 | 5859.00 | 477 13.80, 217 14.08) _ 0.00026+] ':‘ssl 167511 157.10 0.19|
LR 2g1575 | 790300 477 1571 457 J5ee,_ 6.000311 401| 1873.06| 473 48 021
L e g ! ! A | | RS ! !
MAIN 112003068 | 3565.00 4.54 975, 120, 991 0.00028¢| 347/ 1124 08 131.65 o3l
MAIN i | 5200.00 | 4.54 1271 301 12.88 _0.000260 | 3371 1543 80 15360 019"
MAN 1200306 | 595900 A54 1368, 3,857 13.87 n.noo_zg_?} 35 1697 49| 161.68 0.19:
MAIN 7903.00_ 454 15.45 595 15.69 0.000340 3 94! 2033.63] 524574 0.22
|MAIN | 263700 7.65 9.67, '_0_13| 6.000158| a7 1340 2_1: i4219 AL
MAIN _5300.00 _7B5 1263, 1.38; _Q,_nqm_IE-T _2_._9_9’_ 177611, 153.45 015
IMAIN | B093.00 785 13.60 291 0.000192! 315, 1928 64| 165 07 015
MAAIN BOB2.00 7.65 15.434! 4.18} 0.000263 _3.58] 237093  s37B.87) 024
i | f |
RIAIN [ esaroo RRH top2az! 299)  1242.92) 12376 018,
MAN msus s 5309.00 2,301 0.000213! 3111 1705.12 695.15 017
IMAIN |10505.78 £083 00 252} 0.000226 | 3,24 1871.18f 294268 0.18)
MAIN tos08.78 | BOS2.00 4.18 0.000332 3611 2048.14, 6233.74 0.21
| | I |
3676.00_ 108 956 0.000237 2,96+ 1242 00 14371!_ 0.18]
5370.00 24z} 12 57 0.000218 3.15] 1703.93) 653.05) 017!
_6166.00 -5.56- 1337 297 13.54 0.000232 330 1869.76! 2983.82 | 0,18/
818100 6,56 1501 4205 1522 000037, 368  zoadzsl 629978 21
i | . 1 . ! 1
i Brifac } ! | ]|
| .

| |



HEC.RAS Plan: R106-00.FH_River B106.00.00_Rea

& N (Cantined)
i fov G

Foath | RiverSta | QTow! MinChEl | W.S.Elev | CritWs. Eo.Ey ol MeGhnl Flev pga | Top Froude # Chl
el igfe) WL e T T S
18 600 _ass|  sial 0000235, 3.01 iz2173f 13580 0.18;
5370.00 396 12.07| 0.000215; 3.2 1645.74 729.93 o1/
6166.00 396/ 12.99| 0.000228]  3.45 178732  1963.33 018,
8181.00 .96 14.47 0.000315. 402 2033.00| 5877.83 021
: I S W ] o
___Bridge | | Rl
3825.00 _ -3.98| 9.08 1.23) | ___1214a2] 136.36 0,19}
§573.00 -3.98) 12.02 252t 3 . 1s00.40] Z :
641200 395, 1292, 3.05, 12, | - .54 1913.97, 2607.97
8483.07 3.8 1440 4.21] 14,65 0000331, 402 2448.58 | 4840.84 .22
3825 00 -396) 9.05 | 1.23} 320! 0 000261 | 13‘_12_._521__ _ 13583 0.19
5573.00 -3.96 12.00| 2,52| 12.18, 0.000240| 1669.07 993,45, 0.18]
6412.00 -3.98) i4.90| 3.08] 13.10 0.000255] 1856.59 2765.40 | 019
8483.00 386 14.37 421] 1463 0.000334| 413 2270.04 4680.94 022
362500 473 868 1.02| 8.83, 0.000255]| 3.08 1240.48 141821 0.18|
5573.00 -4.73| 1161 2.28 1174 0.000383| 2.90| 1988.16 564.407 0.21}
6412.00 473 12.52 289 12.64 4.000396{_ 277 290946 1538.35] 0.21
8483.00, -4.73] 14,07 394 14,16 0 000243] 2.51 6437 44/ 3113.24; 0.17
3825.00 -5.22| 548 8.62 0.18
5573.00 -5.22| 1i.28) 11.46 al | 020
6412.00 -5.22 12,16 1235, 76 0.31
8482.00 522 13.68. 13.90 _l 3 023
3825.00 - # | 281 1861.67) 7430, 0.18
5573.00 | 1 279 1999.42 251 66 013
¥ 3 a1 2.81. 2279.85, 44188 0.22
8483.00 1 2 2.79 3174.95 123427 | 0.21
8825.00 58 821 0261 B34’ 0000264 2o 135808 17362, 018
55 10 88| 1:36] iti2! 006201 2.94 1894.47 | _BDB.55| 0.17
I 11.77 1.66] 1.3, 00002041 313 2050.51 487.17 017
548 135,94 a.02] 13.44 v.o004to] 251 3494.56 128137 0.21
1 - =l
MAIN _ 1601A685 3825.00 -5.48 7.93 0.261 8.06 0.000431 | 287 1332.46| 169,12
16015685 5573.00 -5.48 10.70] 1.351 10.84! £.000396 3.02_ 1847.35 24242|
. jemiaean | 6412.400 548 11.38 1,871 1154, 0.000418) 23 198617 29505
6013685 8483.00_ -5.48 1289 3.03 13.05 0000921 2725.85| 1220.98| |
frcegh | | | o = i ; : I
MAIN |s837.i23 | 3932.00 -5.48 7.81 | 7.97! 0.000514) 3.8 1248.30 152.92| 0.80
MAIRN |5832.923 ] 5720.00 -548 10.59 | 1076, 0.000507 333 172266 22170 0 2a|
MAIN  jsBdriy | 6590.00 _ -5.48 11.25 | 11,45 0.000563 3.55 1692.7¢| 293.42| 0.21
MAIN lseaziza | g702.00 548 12.64 | 1289 0 000676 | 383 2434.54| 604.82 | 0.23
I ) [ 1 | l_ | | [ §
MAN '*1280‘75? 3632 60 -8.28 7.53 | 769 C.000500) 3.5 1248.27 152 44| 0.19
MAIN ]saso 5 §720.00 -6.28] i0.30] | 10.41) 0Oo00714. 262 2t8a.72] 468,68 0.1
MAIN 6590.00 -6.28 0.98| | 11.09 0000638] 262 2513.47] 501.39 0
MAIN 8792.00_ 6528, i240| | 12.51) £.000528 2.68 3320.13 709.95| 0.3
| . L , —
MAIN. 3932.00_ 645 712 | 728 0000570, 3.20_ 1227.87 16295 0.2
MAIN - 5720.00 5.45 9.71 | 9.88 0000654 3.27 1748.66 | 250,60 0.22
MAIN §590.00 645 10.37, 10.55 £.000734 342 192468 28132 0.23
MAIN 8702.90 645 +1.78| i 11.89, o.n00902 3.67 2 965,70 0.25
i S i ! _ L
MAIN | 393200 -6.17 647 -0.08 546( 0000459 247 1689.36| 26710} 0.18
MAIN. : i 5720.00 617 880 1.43 899 0.000451 | 233 2451.85| 452.08 | 0.18
MAIN +2965 § 9,52 1.82| a5tl 0000461 | 241 2 5 0.18
MAIN 2586 15 10.81) 2.66, 10.811 0.000451 | 256 3402.63 0.18




PROPOSED
HEC-RAS Output

Klotz Associates éfw-Wi&é Drainage Study
Project No.: 0127.008.000 City of La Porte



HEC RAS Plan: BI0S-00FH_F

Reach | Fverdly |
; :
i ;
MAIN 3637855 !
MAIN ] 2

350194y, |
MAIN A5948] |  128000:
L o o !
{MAIN 3495915 | Bridge |
|
- j i
MAIN 3489881 | 508.00)
MAIN '34898.81 L1 747,00 |
MAIN 871.00 |

: 1230.00]

- M1
-
i

I I i ] =
MA 13467554 527.00

(3467954 | 774.00]
lsas/s5e 1 on3.00
A (3467554 | 127500,
I e A Y il
MAIN 3390471 697.00
MAN  [a3s0e71 _ 1624.00]
MAIN _ |asead 71 1194.00
MAIN 3390471 | 1687.00
MAIN 427285 | 723,00}
MAIN (327235 1033.00}
MAIN lag723.5 1205.00!
MAIN 238

1827.00]

Bridye !

Reach: MAIN

| 3248556
MAIN “R2485.56
__138500!
1856.00 |
.
871.00
1278.00,
; 1490.00/
M 2100.00
| ; {
[mAIN la1793.48 974.00 _8.02|
FAAIN 21793.46, 142500 9.02¢
MAIN 2179346 1661.00, 9.02|
MAIN /3179346 2a36 00| 902,
MAIN 3104863 1007 0] 8.46]
MAIN 3104803 472001 8.46
MAIN 131048.09 iT1s 0ol 8.46,
MAIN 131048,03 2411.00] 846
IRl 3102802 1907.001 846
MAIN i31028.42 1472.007 846
MAATN (31028 02 17156.00} 8.46,
BAIN 31028, _ 2a11,00f 846
|
IMAIN [aba27 o8 1038 00/ 846
MAIN 3082788 1516.00] 546
MAIN {30877.58 1767.00! 845
MAIN 248100 848

18.00
2034
2197
22 85

v ValChnl | Flow Area Top Width Froude #Cht
wsy | (samy ] | el
21,0 2 75| 181.401 6236 0.28]
22.38 259 272.29 70.31] 024,
| 2311 2.62 32513 7462, 0.22!
25.02 282 473.50+ 85.72 0.18|
2015 0.000443° _21g) 234,77 70.19] 021!
. 21.81 0.000285 2.0, 362.681 B3 64! 0.7
22,65 0.000232- 2,00 436.34] 80.48' 018,
24,64 0,000260° 1.89] 651,18, 166.31 0.47!
17.23) 2012 0000455 218 23249, 6383 021
17.77, 2178, 0000289, 207 360.72 B83.45 0.18]
18.01 2263 0.000235 2.00| 434.490 90.31; 0186,
18.60 | 24.8%|  0.000183, 1.93] 8265 247.89] .15,
|
1 AU
—
17.23, 2005 0000488, 223 227,63, oz2!
77z 2173 0000300, 209 355,97} __ bas:
18 01 22.57| 0.000243| 2001 432.53] 91.53; 0.16]
18.60 24.44] 0000277 1.95] 631,31 1226.85° 0.47°
— = 3 . o ¢ A i
1728 19.83] 0000890, 0 242 180, 6847 0.24;
1782 2166]  0.000340) 221 | 8292, 0.19
7 2261 G.000272) 213 | 90.07° 9.17|
2439 0.000183, 2.04, 54258 0.15
1850 0000510 257 271.43] 6944, 0.22
21.89. 0.000333 | 2.47 41517 8166 0.19
2228 0.0003131 249 992,14 8618 0.18
a42q, 214 soger| Tzl om0
|
ey 0oooss! 230 306.17|_ 68,60 6.9
21.05| £.000238 2.25 458.79 80.29 017,
21971 cogozte! 225 53583 85.43. 0.16!
2387 6000182/ 2.13 1340.48 169324 05|
I |
1857]  0.000405) 248 302.97|_ ta4a| 021
2103 oooozvad 242 457.33 | 80.11| 0.8
2198 0.000247 242 53269, 8534| 617
2385 0000253} 2.19 133213 1663.45 0.17
_ I. | 3 -
15.1] 0.000501 | 273 2867 67.74 0.23
16.02 0,000332 2.63 451.26 7963 .15
16.32 | 0.000208, 264 525.41 | 8473 0.18
_1__7_.‘(_J§]| G000300] 2.80  930.18) 80820 0.18
15.44]_- 285.99 | £6.92 0.26)
16,16 443,47 7913 0.2t
1647 517.87 54.28' 0.20]
17.27| 672.93 302.01 0.22
13.97, 18490 0000392 266 365.50| 7118 02
14.80) 20.72| 0000283 2.65 537.41, 82,28 0.18}
1517 21865 0.000262 | 270 615.33 | 86.42 0.18
16.06 23.33 0.000342 | 3.03 77063| 24056 0.20
{
I
1332 18.20 0 00036/ 2,65 3/8.78, 7061 0.20,
1418, 2051 .000272 _ 264 556. 72 82.66, 018
1456 21.48 €. 0002561 _ 270 63656 8156 0.18
1553 2308 0000348 3.06 78748 87304, _ 62
—— t . - {
13.32( 18.20 0.000369 2.66 379.23| 7057 0.20
14.18] 20,81 0.000273 | 2.65 556.25 8263 018
14.57| 21.45 0.000256 270 636,08 87.54 0,18
1553 2307, 0.000312, _a07 784.87[ 0.20;
1338 18.12 0.000411 | 278 3ram 70.10 an
1426|2045 0000297 275, 550 78 8229 0.19
14 65, 21,40 (1000278 2.80 630.57 7.21 0.18
1562, 2300 0.000355 | 3.16, 784 83 767,70 021
i i



HEC-BAR Blan: S106-00 FH_River B106:00-0_Be

n- MAIN [ rypiboned)
s

Raach RiverSta | GQTotal Min Ch EI WS Elev | Crit W.S. B Elev E.G. o
. I N N VI A T R S 7
“AAIN EN74Te8 ) : 7.38) 17.98 12,65 _0.000332
ZAAN lso7ales - 738, 2032 _ 13.82, 2042|  C.000252
MAIN _ :30747.98 ! 7.38 2128 14,05 21.3?[ 0.000239
MAIN 3074798 | 7.38| 2288 15.09 22.97|  0.000360
{ : |
Ak ezt 13233 738 17.85 [ 1802) 0000577
AN 30627.31 738 2022 2038 0.000407
AN 40627.31 | 2194.20 738] 21.16 | 21.33| 0.000382
MAIN | 28//00 738, 2273 2291, 0.000427
T
TMAN iBoso001 | 143800 5.5, 1747 1257 1738, 0000875
AN 129500.0 | 2083.00] 5.35] 19.74 | 13.66 1983, 0000465
IMAIN | 2426.001 5.35 1418/ .20.80 0,000436
JaAIN | 338000 535 1533 224% 0000541
faAIN ! 1668.00] 463 16.85 | 1057]  16./8}
[MAIN ll 2435.003 4.63 19.38) 11.62! _19.504 0.000257
WAIN_ 1546324 | 283500y 463) 2097 1208 2080) 0009251
IMAN  iesdcana | 3934.00} 4 63 2172 13.22 21.9% 0.000318
}
AN [27ac0ss | 1791.ooi a.41 16.27 9.81 | 1641 0D000IB4
MAIN :27309.88 | 2580.00 341 18.10, 1083 19.22) 0.000269
ImATN 2739988 |  3002.00 3.41 2009 11.45| 20.22 I 0.000274
Al 27ag9.88 | 416300l 341 21.48 12,69 21.58| 0000259
i i
MAIN \27004.67 | 1B58.00 a4 16.09, a8 16261 0000391,
MAIN, 12700457 | 2673.00) 3.41 18.95 11.04] 19117, Go0dise
MAIN 12700457 | 3112 00| 141 19.93 | 11.57) 20,10 0000301 |
MAIN E700457 | 4308.00f 341 21.36 12.82 2148 0000238
R zeases? | 1sss.ool 3.85 15.08| 88| 22] 0000408,
IMAIN 26964.57 | 2673.001 385 18.96 10.87 19.08] 0000270
TMAN (2696457 | 311200 3.85 18.95 11.48 0000250
MAIN 69645/ | 4309.00] 385 2187 12,83 0.000188
Bric_!gal | |
< o E . | T ; |
1853.00 3.85| 16.05. 16.20 0.00n458]|
AN 4 2813.00] 3.85 18.74/ 18.88] 0.00_0324!
MAIN | 3284.00 3.85 19.80/ 19.04]  0.000322
1 #4§7.00] 3.85 21,19 2120]  0.000318|
MAR 385 15.94] 559, 1610 0.00040]
MAIN 85622 3.85 1869 11.1% 18.81 0.000308
MAIN 12656223 | 3.85 18.76| 11.66 18.86 0.000248
MAIN 126562.23 4497.00 3.85 21.15) 13.03] 2121 0000160
! |
i
| 1653.00_ 3.5 16.82 9.54 15.95 0.000334
2813.00° 3.75] 18.58 10.63 1871  0.000281|
| 326406 375 18.64| 1113 1877 0000334
4497,00] _478 2111 12,30 2116 0.000151
i 1878.00/ 3.75 15.81 558, 1595] _ 0.000344
| 2850.00) 378 18.57) 1067 1870 0.050287
330400 3.75 19.63 BRSS! 18.76 0.0100339
4547.00| 375 21,41 12 34 21 15 0.000161
I
! Bricga)_ I
| |
1972.00 375 15.63| 5.98 1584]  0.000504
2e50.00] 278 18.29 11,39 1840 0.000475 |
| 11.98] 19.69) 0.000350
| 1331 9108 0.000196 |
i St
MAN |aso7538 2190 00 375 16.08] 1580]  0.000646
IMAIN logo7598 | 3158.00| 375 1133, 18 46! 0,000548 |
MAN 12607586 | 3638.00] 37s 1935 1187 19.56 0009624
IMAIN |26075.35 ST 378 20.98] JEXEN 21.07 0.000273
| { l
AN |24913.02 | curon) 2.00| 15.02 a.sz; 15.20 0.000411 |
MAIN |2497302 | 3270 00| 2,00 17784 9.84 17.96 0.000330|
(MAIN 124973.02 I 3759.00] 200 18.86 10.35 15.04 0.000318/
MAIN : _!249_73.92 5163.00] 2.08 20.65] 11.58 20.?81! 0.0032‘52[_

. velchn |

2,84
292,
3.46

2a7

284
2.80,
276]
|
azal
3.20
333
s

297
272
2m
2

294/
275

a2
288
267
240

2.4
2.3
283,
204/

298
=293
293,
186/

! Flow Area Top Widily
ey | f Ji i

257 _ ]
256 86.67
252

i ;
335 395,02 72123
3.24[ 58214 868.04
EECI TR 9156/
ELY) 887 218.01

1 ! |
362 397.24 72.47]
3.43, 606.47 | 90.64
247 £98.14 12381
3.98) 849.36 531.@

0.000341 | 2.89 58314 50.56

Froude # Cisf ;

027
023
0.23
026

0.20
0.18
0.1
020

sl

§57.45 loa

87104, 211.871
1138.01 3387 47-

803.21 54 36

908.28 55% 61
103922/ 181,60
4882.51 4143.00

!

575.06 | 83.03

834.93| 173.13

934,93 126355
5243.08 | 5750.80

624.75 107.18

982.63| 14460
130,78 Sfa 64

4060.13_

620.57,

952.44 | 169.47
1110.81 | 1054.36
4B73.60, 3839.86

603.24 105.42
1528.39 | 101897
2921.09 2433 82
7 _ 369719

BB4.97 99.71

974, 154884
1136.24 2560.13
8862.611 3824.18

B64.12 99.54
Siz.8s 975630,
1127.32] 2590.96
93p2.62| 384467 _

535.98 86,69

795.62 95389
1595.36' 212973
7TE5.29 338347

552.86 86.04

Bi3.40 624.90
129160 181382 _
6B.0.20 324580

" CE—
LL5 L 96.45
3 46651,
| 127659
5508.88 3562,58

a2t
0.18
0.19
0.18

0.22
0.19
0.20
048

0.22
0.18
0.18:
9.16

R

D 20
0.20
0.20

923
8.19
0.8
[0

0.20
0.19
g2
0.14

0.20
0.19
020
014



N FH River: B10A-00C ch MAIN (Continued)
Q Total Min Ch B Wi WS |G Eley | EG Supe  VelGhot | Flg Top Width
] e IR 5o 0 St B s T oms [ mo
MAN_ . |24833.01 2267,00 200! 15.00| 863 15.17] 0.000415 3.36) 674.78 96.28
‘MAIN 124933.01 327000 200 17,07 9‘847 17.93 0.000337 2.37] 969.13 390.71
MAIN {24993.01 3159.00 200 18,84 10.34] 19,02, 0.000363 340! 1104142 1407.71
124535 01 200} R85 11571 20.76) 0000257 303} 551893 3388.44,
. B i - + i
MAIN - ioags5g2 Brizige | _
| i : L | I
20004311 L 38495
- AR 62 24sl 941,50 _
18.49 X 0.000362 .56l 105652
20.45 20.59 0.000294 3.22| 477437
,,,,,, 7 14.78] 8.57! 1498 0.000535) s7al  sshes 86,85
IMAIN. 2459757 533,00 | 17.41 10.12| 17.63 0.000449 376l 940,64 333.66
IMAIN _.24597.37 4042.00 | 18.38 1062] 18.60 0.000469 a.7a| 106668 BA6.42
[MAIN ’24597.37 5445.00 20.35 11.86) 20.53 0.060297 | 3.31] 5063.49 2730.09
|23766.16 2607.00 1439 "r._@a! 1457 0.000411) 3.44| 767.30/ 103.53
23766.16 3766.00 | 1710 9.36] 1723  0.000348 3.35] 1060.66 122.13
2376606 4292 00 18.08 g87! 1825 0.000347 363]___ 1imt.99 205.14
J2aves 6 574500 20,06 1699) 2025  0.000381 354  a7857 247681
l2a079.37 | 2786.00( 14.00 7 84| 1424 DOQOSTH| 3.92% 706.20| 99.63
2207997 | 402600  o20f  1577| s.26] 17.02| 0000456 4.00| 1005.91 117.88
l2ao7eay | 4s70.00! -6,:20} 17.73 a8y 1798 0.000437 407! 112257 12424
2307937 so77_.on| -0.201 1964] 11471 1994]  0.000486 438 145638 2408 75
12235017 281100 _13.63] | 13.85 0000500 3.79] 74177 100.85|
22360.17 4064,00| 16.47 1670 0.000395, agal 1048.51 | 11505]
12236017 4610.00/ 17.45 i7.68 0.000381 | 396l 115297 | 11992,
IMAIN 22350.17 £124.00 19.31 19.61 0.000410 439} 1396.46 130.85 !
L i | ! | a1 - |
IMAIN 22259 92 2923 00/ 1351 7.481 13,78 0.000581 | 4.22 693 47 6,16
IMAIN_ 22255.92 4226.00 1636 8.81, 7685 0.000507) 432 979.21 110.02|
: :22959.92 4/83.00| 17.34 | 9.29! 17.64 0.000452 | 4.30f 1090.14 116.82
; 6329.00) 19,19, 10.5% 19,55 0.00052% | 480 131828  129.2G)
IE f
Brigis | [ §- |
2885.00 7.57| 1334 0000733 72710 117.45,
4321.00 .88 0000524 _IOMJ 13396
Z RAECK1 L 1
1502.38 | 1617.90
i 7 792,63 122,40
lisng |z 7l 5.55) Tiansz|  veoss]
AN 12144151 l | 1275.67 146.66 |
_ leaars | i ! [ 163331 1720.98:
i | | L . N | 1
lo7ssgs | sodpod! 080 18 580! 0 0000426 aaz|  weds  v2q17)
120735.59 4404.00 -0.801 1631 7.97 0.000319 | a.48| 1260.66| 139.87
l20735.69 4996.00/ -0.80| 16.20| 8.62 0.000317 .60/ 1388.03 209.36
_|20735.69 6614.00 | -0.80! 15.34!_ 9.53, 0.000412 37| 179268 5226.11 |
| |
3106.00|_ 247} 12.07] £.87 0.000497 | 357, B68.96 | 12819
4503.00| 217, 14.96| 805 0.000376 | 357, 1261.46 143,30
5116.00 217¢ 15.84 | B.49 0.000421 188917 186205
6774.00 217 1792 ; 2638.00]  4919.93)
3195.00 2,85 11.85 5.08) 11.81 0.000323 | 3.20 997.67| 12&34[
: 4638.00 -2 85 14.62 6.7} 1478 £.000278 | 1404.73 15217
Y : 15.45 60! 1B65)  0.000295 105681
i 6992.00 17.65 7.681 17.78] 0.000177 266, 9733.93 5446.05 |
i
."".‘“.“‘P‘* trazrg 3195.00 11.38 517 11.55! 3.29 970.88 149.28!
HREATR |fTa27.8 4538.00] 14.39 6.20 1456, 328 141306, 231.47 )
mans |t7827.3 5278.00] 15.23 .61 1541, ! 2361 1568.87 738.79,
thmIN |17327.3 £092.00 17.36 762 17.54 1 345 2025 76| 443797,
M __3195.00 11.38; 9.90025a | 2.87 111302 14528
MAN, | 4636 00 . 4.9 14.41] 0.000218 291 150452 226,34
: | | 5279.00 1511, 539 15.26 0.000224 3.02 1745.78]| 50/.68
3 i 6992,00 17.22) 645, 17.38; 0.000262 | 322 ©170.75]| 415408

F:isde # il

922
0.21
021
018

025
024,
024
0.20

0.22
0.21
021
022

0.26
024

025
0%

0.22

0.24

027
025

075
0.26




HFC- HA':. Plag: BA0A-N0 FH. Rh

W.S. Elev

_ Reaeh Hwer},sta | Ofeal Min Ch EI | S. EGEly | EG Skpe
- ; T owem 0 o, [ m T | om | mm
Lpiet. g | mnsc0 -3.43 1123] 359 11.37) 0000256,
11331 a1 4538.00 -3.43 1423 4.93 1435 (.000220
5279 00 -3.43 1506 5.35 i 000228
5292.00 -3.43| [ nnnz:q,
§992.00 e |
__ Bridga. | |
3273.00_ ¢ 000272!
o 0000238
. 0.000238 |
| rsacc ¢.000176 |
T
MAN 1708381 3273.00 10.98 a4, 1451 0000304
IMAIN 117053 81 4757.00 13.88] 5.01| 1408'  0.000283
MAIN 117053.81 5422.00 1491 544 15.10 0.000320
MAIN 1705381 | 7184.00 16,94 650 1714 0.000384
3342.0_ 458 0.7 183 1985 ooogze
it 4861.00° 458 1364 3.28 13.78 £.000200
s 11596879 56548 003 -4.58| 14,65 382 1480 ©0.000204 |
Arain [1sseizd ' 7353.00 -4.58| 1661 503 16.80 0.000233)
i i
5951 73 334200 -4.58 1072 1.84] 10.88 o.000213]
MAIN 11535173 486100 -4.58 1364 3,28 13.78] 0000201 !
MAIN 951,73 5548 00. 458 1464 ag 14,80
IMAIN __ 115951.73 7353.00 458 16.60 5.04| 15.80 £.000233]
A Msestas | 3342.000 458 1o7o 1.84 10.83 0.000214|_
[MAIN 1585144 | 4861.00, -4.58 1362 3.28 13.77] 0.000202
}ﬁijy_ . ssstas | ssamm) -4.58 1462 381) 1478, 0.000205]
(AN f15851.44 7353.00] -4.58 1558 504 16.78 © 000234
| 3s42.00 458 16,69 183 19.82 0600215
S 581247 | 4861.00] -458 1581) 338 13.76,  0,000202|
¥ 531237 | 5548000 -4.58 1461 3.82 1477 0.000205
= 7353 00 -4.58| 1657, 5.04 16.77]  0.000234
|
s 172 10.62)  0.000226]
| 4981.0 323 1356, 6.000215
5694.0 173 1457, 0.000224
7548.0 292 1653 0.000282
3478.001 454 3.37_ 0.000231
5067.00 4.54 2.83 6.000221
5798.001 454 342 - Q_.GD_D_227|r
7688 00/ 454 471 0000262,
2565.00 4.77 5.97) 1.21 1013 o.000265]
520000} 4.77 12.92] 2.53) 13.10 0.000260
5959.00 477 (EE IR T 1409, 0000267
7803.00 | 4.77 15.71] 457 1596 0.000371
WA izzuua us a565.001 4.54 9.751 129 881 0000268
AN _ sepooi 454 1271y 3.01 1296l ooonzs[
MAIN 13200308 5559.00! -4.54 13.68] 2.85 13870 0000267
12003.06 7503.00 4.54 15.45/ 5.25 15.69 0.000340]
i i
37,00 7.5 0
531 _0| 785 i o !
6093.00] 785 13,76 0.000182}
8082 00f o 15,54 0.000265;
MAN ac3z00l_ -5.56) 944} 1.04, 9.57] 0.000232
MAIN 5309 00| -5.56 12.42! 2.8 1257 0000213
AN 6093 00| -556 13.38 2.92| 1354 0.000226;
AN 808200 | 556 503, 4.15 i ﬂl 0.000337,
J . |
MAIN . 3676 00| 1.08, 856  0.000237)
MAIN 110495.47 5370.00 2.42 12567  ooooziel
MAIN. |10495.47 5166.00 13,3 297 1354 0.000232°
§181.00 1501 420 15220 0,000337

MAIN L9547 |

AN Hp272,1

Raach: MAIN (Continiad)

297

323

3.0,

3.46,

3.60,

285

3.0 |
219,
56|

2.45|
107,

2.86
3,08
3.20
3.56

2 BEI
3.08,
3.20

3.67

293
317,
330
366

293
ity

3.26
3

2.96

_ 315

230
366

1069.27,
1473.92,
159540,
1928.09

1100 98

1534.71

1709,84|
6328.56

J012.68]

1397.70
1557.00

200172

T 17328

158617
1739.59
2067.59

1172.33.
1583.15.
1738.49
2086.17,

1170.01,
158961,
1785.79)
2062.71

1158.87
1579.38
1734.47

2051.03

157,10,
15/0.89.
1723.46
2051.34

1158.91
1559.40
1/06.65
2000.13|

1121.29,
1524,85
675,11
1973.05

1124,08 05‘
1543.68
1697. 49"

2093 62|

|
1340.21/
1/75.96
1928.84
2370.92

1242.92|

1704.95

187118

224813

1242.00
170377,
1869.75
2244 25

12_5.se|
143.44'

433.12)

4674 92,

|

|

|
137,89,

163.53]
668,12}
2706.32|

2870.72!

130.82,
151134
818.17|
294898

|
!
130.77|
151.08!
1

294087,
i
130.65.
150.87°
158.43!

! 2935.32°

1@0.59l

150 511

158.36,

2880.57!

12815
12823
157.68!
" 215088

126.74!

146,101
_s2a.12]
4348.45

123,11
149.45,
o
15710
4730.45!

1316 ss
15360
161.68,

5246.73,

—
14219;

15344,
16507
5376.53+

143.76°

693.46|
2942.68)
623373

14371

§51.39)
2983.82;
§259.77}

0.18
0.17
0.18
0.18

o18

0.18
0.15,

020,
0.19,
0.20,
D22

0.17
917
2.47
0.18

017
.17
oyt
0.18

917
047,
0.18

047
0.17
047
0,18

FREd
0.17|

0.0




HE[:348 Plan: B}

g8-00 FH _ River: B106-00-N0

heMAIN (Continned)

=0 T
Reach. | RiverSmi®i GiTolal | MinChEl | W s__Elayw_E aiwraEl EG By | EG | velChnt | FlowArea _;____ﬁfdih___i_ Fraude # CHl_ |
== el 1y | ‘ | 1 s safh_ | i
MAIN _3676.00 -3.96 9127 9.26, 0,000235 | 3e1| 122173 135,95) 018!
MAN 5370 00} 388 12.07] 12.24 0.000215 3.26 1645.58 | 72043 047
MAIN 6166.00] -3.95 12.99: 1318 0.000228 3.45| 1787.32 1863 0.48¢
MAIN [10048.67_ 8181.00( -3.96 14,477 1472 0000815 402 2033 aa| 5877 82 021,
IMAIN 9989.7 | Bric-e. !
Bon0.678 | asespof 9.06% 123 9.21 0000261 13436
10930.678 5573 00! jz.a1) 252 1219/ 45 214,421
__|9930,678 6a1z.00] 12.82] 3.05] 13.42| 0.000278 1913.87 2607.97]
[ eamanc’ 14.401 421 14.65 0.000331_ 4.02| 244857 4840.79)
[ asesgo; 39| 12 820 0900 ads|  qziesE]  pses] g
5579.00" 3.95 . 2.52] 1218 0000240 336)  1668.88) 501.74 018}
6412 00 -3.96 .80 3.06! 1310 0.000255 3.59| 1856.59, 2765.30 0.18§
¢ 8483.00" -3,96 14377 421, 14.63 0.000334 4.13 2270.03| 4680.921 0.22}
] |
_IB433.446 3825.00 -4.73 8587 1.02| 883 0000955 3.08|  1240.48 141.82 0.18]
ia433.445 5573.0C+ -4.73| 11613 228! 1.74 0000383 2.50 1987.51] 463.69: 0.1
18433 446 6412.00] 473 12.52] 289 12.64| 000039 277 2909.481 1538.351 0214
8483 00 473 14.07 _3._94i 14.16 0,000243 251 6427.32] 311323 617
- | 1 A . | - " | i
3825.00' 5.22| 8.48% | 8.62| 0.000252 a1 1234.34 138.49]
5573.00" -5.22 11.287 [ a8 0.000304 _3ay 1654.36, 189.578
641200 522 1248] f 1235 0.008329 351 AReBS0
8483.00 5,22 13.601 I 1390 0000415 are| 2704.29; 1210.16¢
1
] !
3825.00 | -5.48| I 836 0000243] 281 1361 67 174308
_5573.90; -5.48/ [ 3 0090282 278 199_9._03_1' 291 58!
| Ba12.00 -5.48 | 1188 0000414 2811 227985 44188
i 848300 -5.48 13.46] 0,000352 278 3174.88} 1234.18'
i . | | == . B
382500 -5.48 026 834 0,000244 282 1358 68} 17368;
573,001 5,48 136 RREH 0.000201 | 294|  1894.25; 306.49)
6412 00| -5.48 186 11.93 0.000204 3.43 2050 51 487.17!
8483.00| 5.48 3.02, 13.44 0.000411 251| 3494 40 128129}
— .
| Biradd T — ch 5 —
BAAIN 18013685 3825.00, 938 0.26 8.06 0000431 2.87 1332 461 169.12
MAIN lab13685 5573.00 .70} 1.35] 1084, 0000386 1847131 24238)
[AIN lén1zeas | 5 i : 187 i DGOSR 1986.171 295,051
[MAN 5013685 300, | : 3.0 13. 0.000821 2725.551 1220.79
. . | : | L 1 . :
|MAIN |5837.123 3932.00 -5.48 7.81] 7.97] 0000514 3.8| 1238.30 122
IMAIN 15887.123 6720.00, -5.48) 10.58, 10 76 0000507 | 3.33 172241 22158
MAIN 15837 123 £530 00, 548 i 1145 0000563 3.55 1892.79| 203.42!
MAIN |5837.123 BroR.00° 548 12.88) 0.0006761 3.99 2434.481 604,77
e ! ! I I il | | L S e
MAIN 5280757 333200, 628 T8, 0070519 a3s| eyl isade
MAIN 5280757 | 5720.00. -6.28 w.-nJ 0.000714 262 2184.111 48862]
MAIN 15280.757 | 6590.00_ -6.28 _ 1.8/ 0.000638 | 262 2513.471 50135
MAIN 5280757 | B702.00] -6.28 N 12.61) 0000528 2,68 3320.05:! 709.91)
JUL . e i ! ' - | . | !
MAIN _ lasti779 39 i 645 7.12] | 0.000570 3.20, 122787} 162951
MAIN 4511779 724.00] 645 871 0.0006541 3.27 1748.25 250,52}
! 545 10371 0.000734. 342 1924.68 28t 12|
i | 5.45, 11.78) 21 367 aan,sa_l _ _28589]
| 3032.00/ 617 6.37! -0.08 646 0.000458| 247] 1549.35 267,10}
| | 5720 00 617 8 9ol 143 899 0.0004671 | 2.33] 2451.551 452,08|
MAIN 12069 15 | 59008 6,17 852} 182, 861 Go00s61| 24T 2737.45] dg1.79]
MAIN 1226915 | e7o200 617 108t 266, 10.91 0.000461 | 2.56 3402.63 547.56]





