Regional Flood Protection Study
For
Lake Houston Watershed Flood Program

(Final Report)
RECEIVED

SEP 57000

- e

GRANTS MANAGEMENT

for

City of Houston
Harris County Flood Control District
Montgomery County and
San Jacinto River Authority
Texas Water Development Board

- - .
- 6,0- ?'tr}.:"‘“‘

waseasansash.tissreronannsedapprearad

BROWN & ROOT SERVICES

Engineering Services by Halliburton Technical Services, Inc.

June 30, 2000




Lake Houston Flood Protection Study

Regional Flood Protection Study
Lake Houston Watershed Flood Program

Table of Contents
EXECUTIVE SUMMARY E-1
1.0 Problem Definition and Analysis . 1
1.1 INtFOAUCTION ...ovetitiiiiereee it ettt ee sttt e be e s aaesbae e be st e sae s ebaesee smseeenean 1
1.2 Sedimentation Effect on Flood Levels. ... 1
1.2.1  HiStOrical STUAIES ...ccvivveeiiriiiicec et ereere ettt ettt eatesee e sbe s e ssesneeas 2
1.22  Findings from Previous Studies. ...t 3
1.3 Sedimentation SOUrce ANALYSIS .....cccvvieiieeeriioriertre e irc e ersee e e erb e tbe sare et 5
1.3.1 Previous StUAIES....coeiiiie e e sttt 6
1.3.2  Current STUAIES......coieiiieiieciecte ettt s e et s b e aes 11
1.33 Sediment Loads and Sources Identification...........ooccoviiiiieneennesniinicenr e, 14
1.34  Sediment Material CharacteriStics ........cceiiierreiirriiercinrceee e eee e ereesaae e 15
1.3.5  Sediment Material Market Analysis ..........ccooemvveniunrcvrencs et e e ettt nne e 16
14 Floodplain ANalysis ........ccviviiiiiiiiiicnr e 17
1.4.1 Hydrologic Data of October 1994 Flood ..o, 17
1.4.2 1999 Channel Cross-Sectional SUrvey.......cc.ooveveevciinievieicceeecieee e sea e 20
1.43  Hydraulic Analysis per 1999 Channel Cross Sections ........cccoceecevenvivernceveiaennne. 21
1.4.4  Floodplain and Floodway Maps.........ccoevriiimiirnninie et eeressne e 25
1.5 Jurisdictional, Authority and Management ISSues...........c.cocovececenericrecrecennane 25
1.5.1  City Of HOUSTOM....c.e ettt et e sraesease v 26
1.5.2  HAarris COUMEY ..ottt ettt et st e e et s e e eaneesne e e anns 26
1.5.3  Harris County Flood Control District (HCFCD) ......coooiciiiieiiriciceieevinenee, 26
1.5.4 San Jacinto River Authority (STRA) ...t 27
1.5.5 MONtEOMETY COUNLY ..ceoeieiiieieeie ettt et n et et e s s taesebessaeeeaesees 28
1.5.6  Texas Water Development Board (TWDB) ......cccocvviiiiviiiiiiieece e, 28
1.5.7  U.S. Army Corps 0f ENZINEers ....c..ccoiiviiiirieee e e 30
1.6 CONCIUSIONS 1 cutreeeirrerreeeiesces et st st e et s e et e ete e b s e sb e e ratesaee st e et e e st ea st e sreesaannsenes 31
2.0 Evaluation of Alternative Flood Control Solutions ................ 34
2.1 ODBJECHIVE ..ottt st e men e e e st eeesae st ese s 34
2.2 General Evaluation........occooierin it e et 35
221 Flood Protection LEVEE ......ccivvevvieivieeiieerenieecirnintae e ssvae s saassess s enrresnnsssnassevenes 35
222 Improvements to Hydraulic Conveyances........c.cococviiviiciiiiciiniiniicicnccnciene, 35
2.2.3  Regional Detention and Flood Control Reservoirs..........occoovciviniviiininicinenenenn. 36
2.2.4  Floodplain Property Buyout.......ccoooiiiiiiit et e 36
23 Sediment REMOVAL ..ottt srees 37
2.3.1 Sediment Removal/Dredging Techniques ..o e 37
2.3.2  Sediment Handling and DiSposal.........ccc.oceeuiiiiieiiniiinecieeeee s, 39
2.3.3  Environmental and Regulatory ISSUES ......cccoooeiiereircieicieenee e 43
2.3.4  Sediment Removal/Dredging AREmMAatives .........covciiviiirciniriniiencineeciecineeeens 44
2.3.5  Hydraulic/Conveyance IMProvement ............ccoereriireeireevennuessesiesesseereeesseeseeens 45
24 Long-Term Sediment Maintenance OPLions........c.cccvveevvrreniernineneverecsesesreveneen 46



Lake Houstor Fiood Protection Study

241 Maintenance DredZing............cocooviiiiiiiiiiiie e 46
242  Sediment Basin ..ot e 47
2.5 Project Screening and Formulation .......................oooiniii e 47
3.0 Preliminary Project ASSESSINENLt..... .. eeeeceeiinieeseeneianessnesssanesssanisssnssssanssesssasssnsessenens 49
3.1 Project Features and COStS ........cccoooiiioieiiie it 49
3.1.1  Alternative I - Channel Improvement Downstream of West Fork Channel (3.5
IEES ). oo e 49
3.1.2  Alternative II - Selected Dredging for Areas A, C, or D, Downstream of the West
Fork RIVEr AT@a. .. ..ot e e TR 49
1. Alternative III — On-Channel Sediment Basins (Area AorD)........................... 51
3.1.4  Other Alternative - Off-Channel Sediment Basins (Diversion) of West Fork
Channel ... e e 52
3.1.5  Alternative IV - Floodplain Buyout (Non-Structure) ..............cccooovieeeienrecnes. 53
32 Implementation ISSUES .........c...cooiiiiiiiiiie e 53
321 Institutional/Governmental Agency ISSUES ... ..........cccocoiiiiiiiiiiiiiiieie i 54
322 Required STAIeS.....c.oooiiiiiiiiiie e e 55
3.23 Permit and Environmental ISSUES ..................c.cooiiiiiiiii e 56
324  ConStruCtON ISSUES ... .....uuiveiiiciirieeieee i et ae s et e s aae e e e e e e e e e aaeaaaeeaesens 62
325 Construction Schedule ... 64
33 Implementation Outlines for Project Alternatives.....................c..ccoieien., 64
34 Conclusions and QppOrtunities..........c..oooiiiiiieiiii et 67
3.4.1 CoRCIUSIONS .......ooiiiiiiiiii e e 67
342 OPPOTIINITIES ....o.oiiiieit ettt 69
4.0 Public/Agency PartiCipation .......cccecevrrvsricsenssrensssnrssarssssessssasssensssssssssssansassasssssnsassnsassons 71
REFEIEIICES .coeereieeieriesreiiesnenntomsnniintestossssessssessnsssssassessnsasassssasssssenssssssasssssarsnssssassassessssassnsanssnsers 72

Appendices

A

USGS Historical Sediment Data (TSS)

A-1  USGS Historical Sediment Data (TSS) at West Fork San Jacinto River near
Conroe

A-2  USGS Historical Sediment Data (TSS) at Cypress Creek near Westfield

Technical Analyses/Calculations

B-1  Analysis of Sedimentation Effects on FEMA 100-Yr Flood Level and Channel
Cross-Sections (Exhibits 1 to 15)

B-2 HEC-2 Model Output (1999 Survey)

B-3  HEC-2 Model Output (Sediment Removal Options)

Revised Floodplain Maps and Aerial Photo Maps

Site Visit Information for Potential Dredged Fills or Dredged Material Disposal

Correspondences and Information for Permit Issues

i




Lake Houston Flood Protection Study

F Public Meeting Records and Public Comment Correspondence

G Response to Written Comments provided by Project Sponsors

il



Lake Houston Flood Protection Study

List of Figures

Figure 1-1 Project Location

Figure 1-2  Floodplain Cross-Section Locations

Figure 1-3 Watersheds of the Upper San Jacinto River Basin

Figure 1-4-1 Suspended Sediment Transport Curve — West Fork San Jacinto River near
Conroe, Texas (USGS 08068000}

Figure 1-4-2 Suspended Sediment Transport Curve, Cypress Creek near Westfield, Texas
(USGS 08069000)

Figure 1-5-1 Flow Occurrence Curve, West Fork San Jacinto River Near Conroe, Texas

Figure 1-5-2 Flow Occurrence Curve, Cypress Creek near Westfield, Texas

Figure 1-6-1 Percent of Fines in Suspended Sediment, West Fork San Jacinto River near
Conroe. Texas

Figure 1-6-2 Percent of Fines in Suspended Sediment, Cypress Creek near Westfield, Texas

Figure 1-7 Rainfall Isohyets, October 1994 Flood

Figure 1-8 10-Yr Flood Profiles (FEMA vs. 1999 Survey) West Fork San Jacinto River

Figure 1-9 100- Yr Flood Profiles (FEMA vs. 1999 Survey) West Fork San Jacinto River

Figure 1-10  100- Yr Flood Profile (Water Surface) Comparison (1999 Survey, FEMA &
TWDB) West Fork San Jacinto River

Figure 2-1 General Site Plan for Various Sediment Removal Options
Figure 2-2  General Site Plan for Selected Project Alternatives

Figure 3-1 Channel Improvement Alternative (D/S West Fork Channel)

Figure 3-2 Typical Sections for Channel Improvement Alternative (FEMA Cross-Sections A
and B)

Figure 3-3 Typical Sections for Channel Improvement Alternative (FEMA Cross-Sections C
and D}

Figure 3-4 Area Dredging Alternative (D/S West Fork Channel)

Figure 3-5 Area Dredging A at FEMA Cross-Section B (D/S Lake Houston Parkway Bridge
RM 11.3)

Figure 3-6 Area Dredging C at FEMA Cross-Section C (SW of Lake Houston Parkway
Bridge, RM 12.2)

Figure 3-7 Area Dredging D at FEMA Cross-Section D (S of Kingwood Country Club, RM
12.9)

Figure 3-8 Typical On-Channel Sediment Basin




Lake Houston Flood Protection Study

EXECUTIVE SUMMARY

Since the early 1970’s to the present time, communities surrounding Lake Houston have
experienced a rapid growth from a rural to a suburban settling. The proximity to Houston and
the growth trend in the area significantly influenced growth in the communities situated along
the lower reaches of the West Fork of the San Jacinto River. Undeveloped and agricultural land
were converted to residential and commercial development, especially in the planned
communities of Kingwood and Atascocita. New developments are mostly focused along the
Lake Houston Parkway corridor. Several other existing subdivisions within the area include
Lakeside, Riverside OQilfield, Riverside Crest, Forest Cove, Belleau Wood, Ramblewood, and
Northshore. With the increased urbanization and record floods in recent years, namely the floods
of October 1994 and November 1998, concerns related to the flooding problems have occurred
along the West Fork channel upstream of the Lake Houston dam.

Previous studies of Lake Houston suggested that continuous sedimentation may have reduced the
storage capacity of the Lake since its construction. Further more, recent floods in the area may
suggest that the increased sedimentation in Lake Houston and its upstream tributaries may have
aggravated flooding conditions.

In late 1997, Brown & Root was contracted by the City of Houston in conjunction with funding
from the Texas Water Development Board (TWDB), the Harris County Flood Control District
(HCFCD), Montgomery County and the San Jacinto River Authority (S8JRA). The scope was

to prepare a regional flood protection study for a Lake Houston Watershed Flood Mitigation
Program. The purpose of this study is to identify the sediment problem along the upper reach of
the lake and to investigate/formulate methods of controlling flood damage in the area. The study
area is limited to the West Fork of the San Jacinto River between one-mile upstream of the US
Highway 59 bridge and the FM 1960 bridge.

As part of the study, a topographical and hydrographic survey was commissioned between June
and September 1999 to obtain updated channel cross sectional data along the West Fork of the
San Jacinto River. The scope of work included orthophotography, aerial photogrammetry of the
over-bank area, and a channel bottom profile survey. For comparison purposes, representative
channel cross sections were selected in general accordance with the original FEMA Flood
Insurance Study (mid-1970’s) surveyed cross-section alignments that were taken along the
original range lines established during construction of the Lake in the early 1950’s.

BACKGROUND/SITE CONDITIONS

Lake Houston is a man-made lake located in northeast Harris County approximately 18 miles
from downtown Houston. Completed in August 1954, Lake Houston, which was formed by
placing a dam across the upper San Jacinto River near Newport, provides a large percentage of
the City of Houston’s municipal and industrial water supply.

The Lake Houston watershed contains approximately 2,830 square miles of drainage area. The

watershed is composed of eight major stream tributaries/basins of the San Jacinto River as well
as Lake Houston and Lake Conroe. These eight tributaries, connecting from generally the west
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side to the northeast side of Lake Houston, are: Cypress Creek, Spring Creek, Lake Creek, West
Fork San Jacinto River, Caney Creek, Peach Creek, East Fork San Jacinto River, and Luce
Bayou. In 1990, the land use distribution in the watershed was estimated at approximately 68%
forest, 20% agriculture, 10% urban, and 2% water. Generally, the eastern, northern, and central
portions of the watershed are less developed and contain large tracts of forested land. The
western portion, which includes the Cypress and Spring Creek basins, has experienced rapid
urban development and also contains the bulk of the watershed’s agricultural activities.

During October 15 to 18, 1994, a stalled system fed by a low-level jet stream generated heavy
rains over the Houston area. The rain exceeded 7.6 cm (3 inches) per hour at times. Rainfall
totals ranged from 25 cm (10 inches) to 76 cm (30 inches) over much of Southeast Texas. Much
of the San Jacinto River Basin received 5-day rainfall amounts in excess of 38 cm (135 inches).
The effect of the rain was a catastrophic flood on the San Jacinto River. Significant scouring and
erosion along the San Jacinto River channel including both the East and West Forks were
observed after the flood. Above Lake Houston, flooding on the West Fork of the San Jacinto
River inundated and closed Interstate 45 near Conroe and U.S. Highway 59 near Humble. Lake
Houston also was inundated by floodwater. Roughly twice as much water (249,000 acre-ft) was
in the lake at its maximum flood stage. For those tributaries where the 100-year flood was
exceeded within (or near) the study area, the extreme flood magnitudes ranged from 1.1 to 1.8
times the 100-year flood.

PROBLEM CHARACTERIZATION

As a result of the October 1994 Flood, sedimentation in the upper reaches of Lake Houston was
suspected of having an impact on flooding and resulting floodwater elevations in the West Fork
of the San Jacinto River and the upper reaches of the Lake. To verify the impact of
sedimentation, major sources of sediment and characteristics of the sedimentation process were
analyzed in this study. The extent and rate of the sedimentation were quantitatively estimated by
firstly compiling available data reported in several previous studies and then by sediment loading
computations using accessible Total Suspended Solid (TSS) data. Additionally, channel profiles
were compared to assess the amount of the sedimentation due to change of the cross-sectional
areas between the 1999 survey and the original FEMA model (mid-1970’s survey). Based on the
updated channel sections (1999), hydraulic analyses of the channel and floodplain conditions
were provided to evaluate the impact of the flood levels along the study area. The U.S Army
Corps of Engineers (COE) Hydrologic Engineering Center's water surface profile computer
program (HEC-2) was used for the analyses. The effect of obstructions to flow at bridges and the
energy losses in the channel associated with these structures were also included in the analyses.

Sedimentation

Sediment loads reported from previously available studies indicated that annual sediment loads
range from 102,000 to 279,000 tons with a mean at 176,000 tons in the study area. Assuming the
dry weight of the submerged sediment is at approximately 52 Ib/ft’, the total annual
sedimentation is equivalent to approximately 160 to 300 acre-ft/year. This finding appears
consistent with the channel profile survey data as reported by the previous studies.
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Among the contributing tributaries within the study area, anticipated sediment source distribution
is estimated at approximately 42, 18, 15, and 25 percent for Cypress, Spring, West Fork, and
others, respectively. The heavy sediment load in the Cypress Creek is primarily due to high
instantaneous total suspended solid (TSS) loads and sand contents in Cypress Creek than other
tributaries under similar flow conditions. The heavy sediment load is evident by the existing
“sugar sand” observed along Cypress Creek (a tributary of Spring Creek). It is anticipated that
similar sediment characteristics may also apply to Spring Creek. It should be recognized that
very limited data and studies were available to interpret the sediment sources, especially as they
may vary temporally and spatially due to variations in the sediment, flow properties, turbulence,
timing, locations, and position relative to the stream bed relief. In general, the sediment load and
movement is more likely to occur during major storm/flood events.

Results of the 1999 channel survey indicate that the overall volume in the study area shows a net
conveyance decrease of approximately 3,100 acre-ft (144-acre-ft/year) in comparison with the
FEMA model (1970’s survey). This is due to the accumulation of sediment in the study area.
For the amount of sedimentation within the study area, it appears that two generally distinct
channel characteristics were observed. For most of the narrower channel sections (with respect
to the total flood way), more channel scouring than sedimentation were observed at the upper
through middle reach of the study area. In comparison, for the wider channel sections (FEMA
cross sections A and B) at the lower reach of the study area approaching the confluence with the
Lake Houston, significant sedimentation was observed, which accounted for approximately 15 to
20 percent of the 100-year flood conveyance area.

Minor sedimentation was observed at the US Highway 59 and the railroad bridge: whereas,
channel scouring was observed at the Lake Houston Parkway bridge. At the FEMA cross
sections C, D, and H, accumulation of sedimentation was observed in the over-bank areas
outside of the main channel area.

Similar evaluation was provided to estimate the volume of sedimentation due to the cross-
sectional changes between the mouth of the West Fork channel at the Lake and the FM 1960
bridge. Due to the limited cross-sectional data available, channel/lake bottom data along this
area were supplemented by TWDB’s 1994 survey. Results of the difference in cross-sectional
area suggested a net volume loss of approximately 7,500 acre-ft (428 acre-ft/year) along this
area. The sediment volume increase is likely caused by the accumulation of sediment behind the
restricted, channel openings at the FM 1960 bridge.

There is evidence that the sediment has progressively migrated further downstream toward the
confluence with the main body of the Lake. Due to the wider channel at this location, it is
anticipated that significant quantities of additional sediment may be accumulated before the
sediment will be transported further into the Lake. The rate of accumulation of the sediment in
the lower reaches of the study area and the rate of transport into the Lake requires further
evaluation.
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Flood Impact

As a result of the HEC-2 analyses, the 1999 flood profiles show small increase of flood levels in
comparison with the original FEMA 1970’s model. In general, the updated 100-year water
surface shows variations from an increase (maximum) of about 1.1 to 0.75 feet at lower half of
the channel study area to a decrease (maximum) of about 2.1 feet at upper half of the channel
study area. Specifically, the 1999 data suggested that flood level increases of about 0.75 to 0.5 ft
are shown at FEMA cross sections C and D, upstream of the Lake Houston Parkway bridge.
Flood level increases of about 1.0 to 1.1 feet are shown at FEMA cross sections A and B,
downstream of the Lake Houston Parkway bridge, due to the backwater conditions from Lake
Houston. For the upper section of the study area toward U.S. Highway 59, reduced flood levels
were concluded in comparison with original FEMA conditions. The constriction to the flow area
of the channel at the bridges resuits in small, localized increases (i.e., 0.5 feet or less) of flood
levels (WSEL’s) at all locations. The WSEL’s for 100-year flood at the U.S. Highway 59 bridge
area show a minor impact from —0.1 to +0.3 feet than the FEMA model. The 100-year WSEL’s
at the U.S. Highway 59 bridge are between 1.3 to 1.8 feet above the low chord elevation of the
bridge.

Although the current analysis shows no significant increases in the flood levels, the 100-year
floodplain (1999) shows a variation in top width from a maximum increase of 1,300 feet (FEMA
Sections E and N) to a decrease of 2,500 feet (FEMA Section J). The basis for the variation was
mainly due to the better representation and remodeling of the actual terrain data in over-bank
areas that resulted from the 1999 survey.

Even with the amount of the sedimentation as noted above, only small increases (i.e., 0.5 to 0.75
feet) of the 100-year flood level was found in comparison with the original FEMA study. The
impact of the sedimentation was compensated to some degree by nearby channel scouring and, in
some areas, a better defined over-bank terrain data resulting from the 1999 survey. Due to the
loss of a relatively small percentage of the overall available conveyance capacity, the level of the
sedimentation does not pose a significant impact to the flood level at this time. However, a
slightly higher 100-year flood level increase (i.e., 1.0 to 1.1 feet) is shown downstream of the
Lake Houston Parkway due to the backwater conditions from the Lake. This increase of flood
level may potentially affect some of the properties that were developed after the Floodplain
Regulations were implemented. '

FLOOD CONTOL OPTIONS

The objective of the flood control options is to evaluate potential mitigation efforts for possible
improvements of the existing and, potentially, future impact of the sediment-related flooding
problems. As applicable, the target solutions are to restore the effective channel conveyance so
that the base 100-year flood conditions can be maintained according to the original FEMA model
(1970’s) condition or can be improved to achieve reduced levels of flooding in critical areas.

To achieve the project objective, a range of flood control options were identified and evaluated.
These flood control options include:

E-4
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¢ Flood protection levee;
Hydraulic conveyance improvement such as
- reducing friction losses through vegetation removal or surface channel lining,
- using by-pass channel, and
- channel enlargement by overbank excavation or channel improvement;
o Regional detention or flood control reservoir;
¢ Floodplain property buyout.

As a result, channel enlargement, primarily through sediment removal, was considered one of the
more practical alternatives for achieving flood-level reduction in the study area. Other options,
while technically possible, are generally problematic due to limited benefits, very high costs, and
other unfavorable environmental issues.

Additionally, long-term sediment management and/or maintenance dredging options were
evaluated to mitigate the potential impact of the continued sedimentation in the area. Evaluation
of the floodplain property buyout option was also considered in order to provide comparisons
with the structural alternatives. In order to prioritize the flood control options, the alternatives
were screened by comparing them in various categories.

As a result of the screening process, a number of candidate alternatives were formulated and
expanded with project features/configurations to achieve the project objective. Specifically,

these project alternatives include:

Structural Measures

e Alternative I - Channel improvements downstream of the West Fork San Jacinto
Channel (3.5 mile reach)

e Alternative II - Selected dredging for Areas A, C, and D, downstream of the West
Fork San Jacinto River area

e Alternative III - On-channel sediment basins downstream of the Lake Houston
Parkway Bridge (Area A) or South of Kingwood Country Club
(Area D)

e Other Alternative - Off-channel sediment basins

(to be studied)

Non-Structural Measure

e Alternative IV - Floodplain Buyout (Non-Structural)
IMPLEMENTATION ISSUES

Authority and Funding

Numerous public agencies are recognized as having jurisdictional authority for the West Fork of
the San Jacinto River upstream of Lake Houston. These agencies include the City of Houston,




Lake Houston Flood Protection Study

Harris County, Montgomery County, the Harris County Flood Control District, and the San
Jacinto River Authority. It is recognized that these agencies were created through a series of
unrelated legislative acts and have differing boundaries, powers and abilities related to flood
control issues. As a result, although some agencies may be seen by the public as having
responsibility for flood control issues, the actual legislative authority of these agencies is
generally limited to development of water resources and administration of infrastructure or
floodplain policies. Additionally, the availability of funding or other financial responsibilities
limit the practical capability of all of the relevant agencies to implement or support flood control
measures in the study area. The City of Houston, Harris County, and Montgomery County as
participants in the National Flood Insurance Program each provides a Floodplain Administrator
who has authority to enforce regulations for development and construction permits for all
activities within the regulatory 100-year floodplain.

For implementation of flood control measures, the authority for either dredging projects or
buyout programs may be initiated by the City of Houston or Harris County. Due to the regional
impact of the problem, it is anticipated that interagency coordination among the City of Houston,
the Harris County Flood Control District, Harris County, Montgomery County, and the San
Jacinto River Authority is also needed. Funding of any project, other than floodplain buyout
efforts, will likely require predominately local funding since the benefits of the project cannot
meet cost-benefit criteria for federal funding. Presently, limited public funds or potential taxing
revenue have been identified to support the dredging effort.

Under the FEMA Flood Mitigation Assistance Program (FMA), federal grant funds, as
administered through the TWDB, may be available to assist state and local governments in
funding cost-effective projects that reduce or eliminate the long-term risk of flood damages. To
be eligible for such funds, local participation and cost sharing is required. Acceptable FMA
projects include: planning grants to assess flood risk and identify actions to reduce that risk;
project grants to execute measures to reduce flood losses; and technical assistance grants to
develop viable FMA applications and implement FMA projects. For the purpose of this study,
the type of projects eligible for FMA funding include: flood protection planning studies;
acquisition, relocation, modification, and demolition of insured structures to reduce flood losses
(i.e., floodplain buyouts); minor physical flood mitigation projects; sediment transport studies
and regional hydrologic and hydraulic studies.

For dredging projects, it is expected that authorization under Army Corps of Engineers Section
10 and Section 404 permits will likely not be required if there is no deposition of dredged

materials back into the river.

Flood Control Management

The National Flood Insurance Program (NFIP) requires participating communities to adopt
floodplain management ordinances intended to reduce future flood losses. As a result, relevant
floodplain management policy and/or local ordinances were enacted to regulate new construction
in the 100-year floodplain since the mid-1980’s. Typical floodplain ordinances/policies
administrated by the City of Houston, Harris County, and Montgomery County have reduced
new, flood-prone development and minimized the potential flood damage to the new structures.
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Typical floodplain management requires/restricts new construction to be elevated at least 12 to
18 inches above the 100-year base flood elevation or be provided with other flood proofing
measures. However, even with the enactment of such floodplain regulations, flooding problems
remain for development built before these regulations. In addition, new development within or
near the floodplain may be threatened when 100-year flood levels are exceeded, as was the case
in the October 1994 Flood. The impact may also be caused by flood level increases due to
watershed development, or to a minor degree by the impact of sedimentation as illustrated in this
study.

In any case, flooding remains a significant concern, especially when compounded by the rapid
urbanization in the area. Implementation of flood control alternatives as identified in this study
clearly indicate their limitations and costly nature of solutions to resolve the flooding concerns.
In addition, adoption of floodplain management policies alone does not resolve issues affected
by the increased runoff associated with new developments. To ensure an effective and more of a
long-term implementation solution, a comprehensive, master drainage plan incorporating the
stormwater control and the floodplain management policies should be considered.

Permit Requirements

Due to construction of the Lake Houston dam in the 1950’s, the West Fork of the San Jacinto
River along the project site is no longer navigable. Therefore, authorization under Section 10 is
not required for dredging consideration. Section 404 of the Clean Water Act only regulates the
placement of fill and dredged materials in waters of the United States. Since this project
involves only the removal of materials by dredging from a water of the United States and not
deposit them, a Section 404 permit will likely not be required. Disposal or storage areas must be
screened to ensure that these sites are free from environmental constraints such as impacts to
wetlands and other waters of the U. S., archeological sites or endangered species. Placement of
any fill or dredged material in a water of the U. S, including a wetland, will require
authorization under Section 404 of the Clean Water Act. Discharge of the return water into the
receiving stream is permitted under Nationwide Permit 16, but the discharge must be approved

under Section 401 of the Clean Water Act from the Texas Natural Resource Conservation
Commission (TNRCC).

Correspondence from the U.S. Fish and Wildlife Service (USFWS) indicates that no federally
listed threatened and endangered species are likely to occur at the project site. Correspondence
with the Texas Parks and Wildlife Department (TPWD) also stated that there were no known
occurrences of rare species within the project area; however, that there were some species known
existence in close proximal to the project. Prior to construction, all sites to be utilized for
dredging or disposal should receive final review to minimize potential disturbance for threatened
or endangered species or other sensitive natural communities.

Discharges of storm water runoff from construction activities that disturb more than five acres
must be covered by a Texas Pollutant Discharge Elimination System (TPDES, formerly NPDES)
permit. Most construction activities can be covered under the TPDES General Permit for Storm
Water Discharges from Construction Sites. Under this general permit, the state (TNRCC)
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requires development of a Storm Water Pollution Prevention Plan (SWPPP). If five acres will be
disturbed by the proposed project then a Storm Water Pollution Prevention Plan will be required.

Application of the National Environmental Policy Act may be required if federal funds are
involved in the construction of the project. Presently, there are no plans for federal funds to be
used in this project. Even if no federal funds are involved, various federal permits, such as
Section 404, can trigger NEPA. If application of the NEPA is required, generally, most
regulatory actions would normally require only an Environmental Assessment (EA). However,
if a project is controversial or is judged to have potentially significant impacts, the Corps may
require that an Environmental Impact Statement (EIS) be prepared.

Environmental Impacts

Dredging activities may affect water quality through increases in turbidity and total suspended
solids in the channel. Any spill of lubricants or fuels from dredging or construction equipment
could adversely impact the receiving water quality. Turbidity generated by the hydraulic
dredging operation is usually found in the vicinity of the pump/cutter head. The levels of
turbidity are directly related to the type and quantity of material cut, but not picked up, by the
suction. Average turbidity levels, as well as the occasional relatively high levels are often
associated with naturally occurring storms, high wave conditions (by recreational boating), and
floods. Erosion of the current channel banks or the existing sediment beds could result in greater
chronic long-term impacts to water quality than those resulting from short-term construction
activities. Due to the relatively large and undeveloped nature of the area, water quality impact
may only be considered a limited, local or temporary effect.

Under normal conditions, the upper end of Lake Houston in the project area is characterized by
shallow backwaters and sloughs interspersed with sandbars and low islands. The main channel of
the West Fork of the San Jacinto River is shallow and meandering in this area. The proposed
project will result in the deepening, widening and straightening of the main channel of the River.
In areas adjacent to the main channel, shallow water habitat, including wetlands, will be
converted to deep water habitat and terrestrial habitat, including sandbars, will be lost due to
conversion to deep water habitat by dredging and excavation of these areas. However, much of
the shallow water and wetland habitat consists of mud flats ringed by various herbaceous species
and willows. Aquatic vegetation is likely limited due to the fluctuations in water levels and the
high turbidity levels of the water. The sand bar terrestrial habitat that may be lost is likely of low
quality due to the ephemeral nature of many of these areas.

CONCLUSIONS AND OPPORTUNITIES

Based on the topographic and hydraulic conditions of the West Fork channel, the impact of
sedimentation to the flood levels and the floodplain conditions in the study area is considered
minimal at this time. The following conclusions represent the final assessment and
recommendations of the project alternatives to mitigate the flood impact. By integration of the
findings and limitations as understood in this study, an outline of the opportunities for future
program development is also presented.
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Conclusions

1.

For sedimentation concerns, improvement of the flood level is possible by utilizing a
range of sediment removal or dredging efforts for the impacted channel sections. In
general, the impacted areas are located along the lower reach of the West Fork channel
near or upstream from the Lake Houston Parkway bridge area. Alternative sediment
removal projects can only provide limited improvement for the existing 100-year flood
level (i.e., less than 0.6 feet) at a relatively high cost (i.e., up to $30 million). Since the
majority of flood damages involve developments built before the enactment of the
floodplain regulations, alternative projects studied in this report will not improve flood
conditions for those areas/structures. Options available to create this level of flood
protection involve dramatic modification to the river channel of extremely large regional
flood control reservoirs; consequently, these options are expected to exceed $50-$100
million in cost and are not considered reasonable.

A slightly larger flood increase for the 100-year flood levels (i.e., 1.1 feet) is present
downstream of the Lake Houston Parkway bridge area due to backwater conditions from
Lake Houston. This is likely in part caused by the accumulation of sediment since the
construction of the dam in the 1950's. The increase of 100-year flood level will
potentially impact some of the properties that were developed after the floodplain
regulations were implemented. To address potential flood improvements in this area,
further study of Lake Houston is warranted.

Among various sediment removal projects, Alternative II area dredging for Area C,
southwest side of the Lake Houston Parkway bridge (RM 12.2), is considered the most
effective by hydraulically improving the impacted flood levels in the respective area.
The proposed improvements will reduce the predicted flood level approximately 0.3 to
0.4 feet near the Lake Houston Parkway bridge area and restore the flood levels upstream
of FEMA cross-section D (RM 12.9+4) to the original FEMA (1970’s) condition. Costs
for this project are estimated at approximately $10 million. It is anticipated that by
extending the dredging effort through the bridge crossing, the project may reduce the
flood level approximately an additional 0.1 feet near the bridge and restore flood levels to
within 0.3 feet of original FEMA conditions at FEMA cross-section C (RM 12.2). By
doing so, the cost of the project would increase approximately 25 percent for a total of
$11-$12 million.

For long-term sediment management consideration, sedimentation basins, either on-
channel or off-channel, are the most effective approaches to minimizing sediment
buildups and maintain the life of the channel conveyance. Selected basin locations
include Area A (RM 11.3), Area D (RM 12.9), or potentially other off-channel locations.
The cost of on-channel sediment basins will include initial cost of area dredging and
continuous maintenance dredging effort. Routine maintenance dredging at an interval of
every five years is also expected. With the improved basin conditions, a sediment basin
would be capable of removing (or trapping) a majority of the annual sediment load (i.e.,
250,000 to 500,000 cubic yards) at the designated area. Depending on the size of the
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basin, initial dredging efforts for on-channel basins is estimated between $13 to $22
million.

Similar to on-channel sediment basins, off-channel basins were also considered at the
existing sandpits in the area. Due to the relatively small sediment loads and availability
of existing sites, this option may be constructed at a lesser cost by developing them
jointly with the local sandpit operators. For the purpose of this study, off-channel basins
may include the existing sandpit sites by Hallett Materials located three miles upstream
of the West Fork channel from the US 59 bridge or Don Schneider Materials located one
mile east of the US 59 bridge. Further evaluation and analyses is required to confirm the
feasibility of these sites.

In contrast to structural projects, the floodplain buyout option remains economically
attractive to mitigate the existing and future repetitive flood damages in the area
especially for those pre-FIRM properties located within the floodplain. The targets of
these buyouts are mainly located along the upper reach of the West Fork channel. In fact,
results of this study suggested that the area along the upper reach of the channel actually
experienced a reduced 100-year flood level per the 1999 flood profile than the 1970’s
FEMA study. A preliminary cost estimate for total buyout effort of all repetitive, flood-
prone structures is approximately $22 million.

Opportunities

The issues associated with the implementation of the flood control projects for the Lake Houston
area provides some opportunities to develop future programs in an effort to mitigating flood
concerns.

1.

It is recognized that pre-FIRM properties within the floodplain remain vulnerable during
floods. Rapid urbanization and extreme flood events may also threaten new development
built after the floodplain regulations near the floodplain. Currently, the results of this
study suggest that the flood impact in comparison with the original FEMA study (1970’s)
is relatively small (i.e., less than a one-foot increase in the 100-year flood level) in
selected channel areas. Implementation of various flood control alternatives as concluded
in this study indicated their related costs with limited benefits. Since backwater
conditions from the Lake may be one of the contributors to the problem, further
understanding of the hydraulic and hydrologic conditions in Lake Houston should be
revisited. By doing so, a more up-to-date and integrated solution may be achieved to
manage long-term flooding concerns in the area.

Considering that sediment impact to the flood levels remains relatively small and limited
to a small area upstream of the Lake Houston Parkway bridge, the benefit of improving
the flood levels in this area may be difficult to justify at this time. However, it is possible
that sedimentation may progressively aggravate future flooding as depositional areas
develop in the area downstream of the Lake Houston Parkway bridge toward Lake
Houston. Sediment control along the West Fork channel can be an effective means to
minimizing these continued sedimentation problems. Therefore, additional assessment
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and monitoring of the sediment process and movement, especially along the lower reach
of the channel should be considered. To better understand the effects on the
sedimentation levels and transport, the monitoring program should be conducted at
various strategic locations along the East and West Fork of the San Jacinto River as well
as Spring and Cypress Creeks. The sediment monitoring should also be focused during
and following major storm events to verify the dominant sediment movements and effects
on the flood levels.

3. For long-term sediment management alternative, a combination of a sediment basin and
the selected area dredging may be most effective in maintaining channel conveyance and
mitigating future flooding conditions. To maintain its efficiency, any designated
sediment basin site, once developed, will require routine maintenance dredging work.
Opportunities to use existing sandpits as off-channel sediment basins should be further
explored. It is possible that off-channel basins may be developed jointly with the existing
sandpit operators with a resulting cost savings in construction and maintenance costs.

4. As an on-going effort to manage future flooding problems, continued efforts should be
provided in educating, enforcing, and updating region-wide floodplain management and
on-site stormwater control regulations to mitigate and balance the potential impact of
urbanization. Floodplain buyouts should continue for those repetitive, flood-prone
properties to limit potential, repeated flood losses within the floodplain.
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Regional Flood Protection Study

Lake Houston Watershed Flood Program
(Final Report)

1.0  Problem Definition and Analysis
1.1  Introduction

Lake Houston is a manmade lake located in Harris County approximately 18 miles northeast
from downtown Houston. Completed in August 1954, Lake Houston, which was formed by
placing a dam across the upper San Jacinto River near Newport, provides a large percentage of
the City of Houston’s municipal and industrial water supply. The general site location is shown
in Figure 1-1.

Several previous studies of Lake Houston between the 1960’s to the 1990°s suggested that
continuous sedimentation may have reduced the storage capacity of the Lake since its
construction. Recent floods, namely the floods of October 1994 and November 1998, further
suggested that the increased sedimentation in Lake Houston and its upstream tributaries may
have aggravated flooding conditions in the area.

In late 1997, Brown & Root was contracted by the City of Houston in conjunction with funding
from the Texas Water Development Board (TWDB), the Harris County Flood Centrol District
(HCFCD), Montgomery County and the San Jacinto River Authority (SJRA). The scope was to
prepare a regional flood protection study for a Lake Houston Watershed Flood Mitigation
Program. The purpose of this study was to identify the sediment problem along the upper
reaches of the lake and to investigate/formulate methods of controlling flood damage in the area.
Specific scope of work included:

e Problems Definition and Analysis for Sedimentation Effect on Flood Conditions,
¢ Formulation of Alternative Solutions for Flood Control, and
e Preliminary Screening and Project Assessment for Flood Control Alternatives.

For this project, the study area was limited to the West Fork of the San Jacinto River between the
Harris County boundary line (approximately one-mile upstream of the US Highway 59 bridge)
on the west and the FM 1960 bridge on the east.

1.2 Sedimentation Effect on Flood Levels

It was suggested in previous studies that the age of the reservoir, record floods in recent years,
potential subsidence, and increased urbanization may have caused a number of conditions to
develop in Lake Houston and the West Fork of the San Jacinto watershed that exacerbate
flooding. In addition, every major rainstorm creates or re-suspends new deposits of fine silt
along the channel and in the Lake. These deposits may contribute to flooding in upstream areas
by reducing the flow of water into the Lake.
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On October 17, 1996, the Texas Water Development Board (TWDB) authorized a planning grant
to the City of Houston for a Regional Flood Protection Planning Study. The Study was jointly
sponsored and locally funded by the City of Houston, the Harris County Flood Control District
(HCFCD), Montgomery County and the San Jacinto River Authority. Specifically, the 1996
study was to:

Evaluate historic cross-section data for study area (one-mile upstream Highway US 59
to Highway FM 1960) considering subsidence and sedimentation; Conduct backwater
analysis using the HEC-II model developed during the FEMA FIS project to determine
variation in water surface elevation as a result of changes in channel cross-sections;
Establish the 10-, 50-, 100-, and 500-year flood frequency backwater profiles.

The purpose of this initial evaluation was to confirm expectations that sedimentation and/or
subsidence are causing increased flood levels in the study area and to determine the amount and
quality of relevant survey data already available for use in subsequent elements of the study.
Results of this initial study identified preliminary sedimentation effects on flood levels in one
reach of Lake Houston based on then available historical data. (Ref: Preliminary Hydraulic
Analysis for Lake Houston Flood Study, Brown & Root, Inc., 1998).

1.2.1 Historical Studies

During the preliminary study (1998), six different sets of survey data that included cross section
information for the Lake Houston area were identified. These data sets were from the following
reports.

1954  Survey for Construction of Lake Houston Dam for the City of Houston - This survey
included the establishment of reservoir monuments for 45 "range lines" to be used for
future siltation measurements within the Lake Houston area. The area surveyed included
the upper reaches of the Lake formed by tributaries such as Luce Bayou and the West and
East Forks of the San Jacinto River.

1966 "Report on Sedimentation of Lake Houston" prepared by Ambersen Engineering Corp.
for the City of Houston - This survey used the previously established range lines to
evaluate the effects of sedimentation between 1954 to 1966.

1983  "Sedimentation Evaluation of Lake Houston " prepared by Turner Collie & Braden, Inc.
for the City of Houston - This study re-established the range lines and updated cross
sectional surveys along the range lines to establish the effects of subsidence and
sedimentation on the volume of Lake Houston. This data was not used to evaluate the
potential changes to the regulatory floodplain.

1985 FEMA "Flood Insurance Study" by the U. S. Army Corps of Engineers, Galveston
District - Surveys were conducted by the District in the mid 1970s using some of the
previously established range lines to develop lake and channel cross sections and adding
additional cross section locations where appropriate. The study incorporating this data
was first published in 1985. These cross section surveys are the basts for the current
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Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps in use to
define the 100-year regulatory floodplain. The cross section locations are identified in
alphanumeric sequence and shown on Figure 1-2.

1994 " Volumetric Survey of Lake Houston " by the Texas Water Development Board for the

City of Houston - The City requested this latest comprehensive study to update the
storage capacity of the lake. The information was gathered with GPS equipment in May
1994 and did not specifically tie into the range line monuments; however, the survey is
comprehensive and covers all lake areas where water depth is sufficient for boat access.
This data was used to create 1994 cross-section information for Lake Houston (range
lines 1-14) and for the West Fork San Jacinto River (range lines 15-21) as shown on
Figure 1-2.

1995  West Fork San Jacinto River Survey by Survey Resources, Inc. for the Lake Houston

Flood Task Force - This limited-scope survey was conducted to evaluate the increased
sedimentation in the West Fork of the San Jacinto after the flood of October, 1994. This
limited survey data set provided 1995 cross section information for the West Fork only,
covering range lines 15-21. An attempt was made to tie into the established range line
network; however, all monuments were not successfully located.

1.2.2 Findings from Previous Studies

FEMA FIS - A hydraulic backwater model (HEC-2) for the San Jacinto River was
developed by U. S. Army Corps of Engineers (USACE) Galveston District for the Flood
Insurance Study (FIS) initiated in the late 1970's and early 1980's. This model remains the
basis for the 100-year regulatory floodplain identified in the FEMA FIS dated April 20, 2000.
For computational purposes, the hydraulic model was divided into three reaches. Reach I
extends from Buffalo Bayou upstream to Lake Houston Dam (approximately 28.98 river
miles above the confluence with Galveston Bay). Reach Il covers Lake Houston from the
dam upstream for approximately 8.67 river miles. Reach III is the West Fork of the San
Jacinto River and extends approximately 8.35 river miles (within the Harris County
jurisdiction) from river mile 10.12 to 18.47.

Lake Houston Parkway - The HCFCD has maintained the original HEC-2 model and
subsequently updated it to reflect recent roadway improvements, including the new Lake
Houston Parkway and U.S. Highway 59 improvements. The Lake Houston Parkway location
is between FEMA cross sections B and C and is identified as Range Line 22 on Figure 1-2.
Plans for both roadways were analyzed to confirm that there would be no increase in flood
levels as a result of construction within the floodplain. For this updated analysis, additional
cross sectional surveys were completed in 1992 in the immediate vicinity of the roadways.
Revised hydraulic modeling was submitted as an Impact Analysis Study in conjunction with
the Harris County and Metropolitan Transit Authority "Lake Houston Parkway" project. The
surveyed cross sections were adjusted to the 1973 datum consistent with the FIS models.
The models confirmed that the proposed construction would not create any increased
flooding; however, the flood levels in the areas modeled were shown to increase for both
models (with and without proposed bridge changes) by approximately eight tenths foot over




Lake Houston Flood Protection Study

the original FEMS HEC-2 model. The increase was apparently the result of sedimentation
measured in the 1992 survey in the Lake Houston Parkway area.

¢ Subsidence - Based on information obtained from the Harris-Galveston Coastal Subsidence
District, it was necessary to make adjustments to the 1994 TWDB and 1995 Task Force
survey data in reference to the FEMA study (1973 datum). These adjustments were made to
remove the effects of subsidence in analyzing flood levels.

As reported, the 1954 Lake Houston spillway elevation (crest) was 43.8 ft MSL (or 44.5 ft
Gage Height elevation). Accumulative subsidence between 1954 and 1995 was measured at
3.54 ft based on change of vertical control data (bench mark elevations) at the Lake Houston
dam (Ref: Subsidence Data). The change in the spillway dam elevation between 1954 and
1995 due to subsidence was estimated as follows.

Spillway Elevation 1954) +43.8 ft
Subsidence (1954-1995) - 35ft
Spillway Elev. (1995) +40.3 ft (MSL)
1994 TWDB Spillway Elev. (Assumed) +44.5 ft
1995 Spillway MSL +40.3 ft
Difference (Correction) 42 ft

Subsidence adjustment between 1973 to 1995 at Lake Houston dam was reported to be 0.8
feet. As a result, 1994 TWDB cross-sectional data (within lake surface) was adjusted by
approximately 3.4 ft (i.e., 4.2 ft — 0.8 ft) to correlate to the 1973 base datum.

¢ Flood Level Comparisons - Of the six survey data indicated above, three were chosen for
the analyses to illustrate the variation in water surface elevations that occur as a result of
changes in channel cross sections. For comparison, the current FEMA cross sections were
used as the "base" condition representing the regulatory 100-year floodplain. The cross
sectional data provided by the TWDB (1994) and by the Lake Houston Flood Task Force
(1995) were used for model updates of the West Fork San Jacinto River (Reach 3). For a
comparison of the Reach 3 backwater profiles, FEMA cross section locations A through D
are more reasonable. At FEMA cross section locations E and F, the limited 1995 survey data
were developed through interpolation from nearby channel sections and were not direct
measurements and are therefore of limited value. For Reach 2 in Lake Houston, only the
TWDB 1994 survey data was available.

A comparison was made for the different sets of data at the same cross-section locations
identified in the FIS. The resultant flood profiles on the West Fork San Jacinto River for
each condition are summarized in Table 1-1. The profiles for Reach 2 of Lake Houston are
summarized in Table 1-2. The two recent sets of cross sectional data were adjusted to the
1973 datum consistent with the FEMA FIS. The differential subsidence within Reach 3 (the
study area) was on the order of 3 inches and was therefore considered minimal. An
elevation adjustment of 3 4 feet was subtracted to correlate the TWDB May 1994 Volumetric
Survey data to the 1973 datum in the FIS model.




Lake Houston Flood Protection Study

West Fork San Jacinto River between USS59 and FM 1960 Bridge (Reach 3) - As a result of
sediment deposits identified in the 1994 TWDB data in the vicinity of FEMA cross sections
A through E; all of the profiles in Table 1-1 (10-, 50-, 100- and 500-year) show an increase in
flood levels. Specifically for the 100-year flood event, the increase varied from 0.26 to 0.94
feet between locations A through E. At FEMA locations F, G, and H, the cross sections do
not match the exact FEMA sections both in location and orientation; therefore, the results are
not directly comparable. However, an approximate one-foot increase is shown to occur
throughout this upper reach. After the October 1994 storm, the 1995 Lake Houston Task
Force data indicated that the channel had accumulated additional sediment deposits in the
vicinity of FEMA cross sections B and C. As a result, all of the profiles (10-, 50-, 100- and
500-year) have increased an additional 1.0 to 1.5 feet upstream. For both conditions, the
floodplain top-widths were tabulated for direct comparison and are consistent with
expectations. More detailed topographic data will be needed to define any changes to the
actual floodplain boundaries as a result of the increased backwater profiles.

Lake Houston Area (Reach 2) - As a result of sediment deposits identified in the 1994
TWDB data, Table 1-2 shows an increase of the 100-year regulatory flood profile of
approximately one-half foot in the vicinity of FM 1960 and approximately one foot at the
upper end of Reach 2. This increase for the 100-year profile for Reach 2 will also affect
Reach 3 starting tailwater conditions. Further analysis will be required to determine the
impact of the sediment in this reach of Lake Houston on the upper reaches of the West and
East Forks of the San Jacinto River.

1.3 Sedimentation Source Analysis

The Lake Houston watershed consists of approximately 2,830 square miles of drainage area.
The watershed is composed of eight major stream tributaries/basins of the San Jacinto River as
well as Lake Houston and Lake Conroe. These eight tributaries, connecting from generally the
west side to the northeast side of Lake Houston, are: Cypress Creek, Spring Creek, Lake Creek,
West Fork San Jacinto River, Caney Creek, Peach Creek, East Fork San Jacinto River, and Luce
Bayou (See Figure 1-3). In 1990, the land use distribution in the watershed was estimated at
approximately 68% forest, 20% agriculture, 10% urban, and 2% water. Generally, the eastern,
northern, and central portions of the watershed are less developed and contain large tracts of
forested land. The western portion, which includes the Cypress and Spring Creek basins, has
experienced rapid urban development and also contains the bulk of the watershed’s agricultural
activities.

Sedimentation in the upper reaches of Lake Houston is reported as having an impact on flooding
and floodwater elevations in the West Fork of the San Jacinto River and along the upper reaches
of the Lake. To verify the impact of sedimentation, major sources of sediment and characteristics
of the sedimentation process were analyzed as follows.
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1.3.1 Previous Studies

The extent and condition of the sediment in Lake Houston and its tributaries were reported in
several previous studies. Findings from these studies were evaluated and compiled as follows.

1966 Report on Sedimentation of I.ake Houston, Ambersen Engineers.
In 1965, Ambersen performed a bottom profile survey of Lake Houston. The study
compared survey data of 45 range lines to evaluate the effects of sedimentation by the
change of storage volume between 1954 to 1966. After adjusting for subsidence, the
study concluded an average sediment rate of 1,025 acre-ft per year (1954 to 1966).
1978 Sediment Yields for Selected Streams in Texas, U.S. Geological Survey (USGS).
The USGS conducted a study to determine sediment yields for numerous streams
including the West Folk San Jacinto River, Spring Creek, and Caney Creek in Texas
during water years 1966 to 1975. During the study, suspended sediment samples were
coliected by using depth-integrated samplers at one or more verticals of the stream
section. As a result, 36 to 51 samples were collected and analyzed at the West Folk San
Jacinto River near Conroe (USGS station 08068000), Spring Creek near Spring (USGS
station 08068500) and Caney Creek near Splendora (USGS station 08070500).
Specifically, sediment vield data for the related river basins are reported as follows:
. Sand (%
. Basin Susp. Sed. Sand (%)
Tributary Area mile? me/] 1TSS ton/yr Bed/Susp. Sed.
Spring Creek 409 100-400 23,400 100/37
W. Folk SJ 809 100-300 36,500 90/48
Caney Creek 105 100-300 6,390 100/25
It was further indicated in the study that although the velocities at both rivers are not
usually high, significant quantities of sand sediment likely are carried as bedload.
1980 Environmental Study of Lake Houston (Phase I), Bedient et al., Rice University.

During a 1979-80 study, samples collected from non-point loads after two storm events in
October-December 1979 indicated that there is a much higher total suspended solids
(TSS) level from Cypress Creek than the less developed watersheds. TSS loads for the
Cypress Creek watershed were greater than loads from any other watersheds, including
the West Fork, which has three times the drainage area. Specifically, TSS loads for Lake

Houston tributaries are:
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Tributary Area! TSS ke/vr x10° Percent Total
mile’ (ton/yr}

Cypress Creek 323 46,630 (51,400) 31%
Spring Creek 463 12,900 (14,200) 9%

W. Folk SJ 965 39,400 (43,400) 27%
Caney Creek 201 12,500 (13,800) 8%
Peach Creek 166 24,400 (26,900) 16%

E. Folk SJ 371 13,700 (15,100) 9%
TOTAL 2,489 149,530 (164,800) 100%

Note: (1) converted from hectares (1 ha = .003861 mi?)

1982 Erosion and Sedimentation by Water in Texas. Texas Department of Water Resources
(TDWR).
This report estimated average annual rates of sedimentation in 1979 for any drainage
areas in excess of 100 mile®. The study provided estimates of the gross sheet and rill
(overland) erosion and gully and stream bank erosion by utilizing the Universal Soil Loss
Equation. Estimated sedimentation rates for the Lake Houston basins are:

Yield Point'" Area®  Annual Sediment Load, Tons (1979)  Sed. Delivered®

Mile® G. Land Erosion  G. Channel Erosion Ton/Ac (Tons)
Lake Houston 615 415,396 228,347 0.59 (232,000)
Spring Creek 759 243,365 335,070 0.50 (243,000)
E. Fork SJ 089 270,196 56,953 0.11 (70,000)

Note: (1) Comparable yield points to basins are: Lake Houston is equivalent to W.
Fork SJ River; Spring Creek is equivalent to Spring plus Cypress Creek;
E. Fork is equivalent to E. Fork, Caney, Peach Creek, and Luce Bayou.
(2) Converted from acres (640 acres = 1 mil)
(3) Total sediment loads were based on delivery ratio curves established by
SCS (1979).

1983 Environmental Study of Lake Houston (Phase II). Bedient et al., Rice University.
Based on data collected in the Phase I study, the land-use-load-runoff relationship was
used to predict TSS loads to Lake Houston for three different development cases in 1990.
Without sedimentation controls, TSS loads are expected to increase from 159 x 10° kg/yr
(1980) to 194 x 10° kg/yr (1990), a 22% increase. Predicted increases in TSS loads and
their distribution for Lake Houston and related tributaries are:
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1983

Tribu TSS Loads (1980)  TSS Loads (1990)  Percent Total
tary kg/vr x10° (ton/yr)  kegfyr x10° (ton/yr) (1990)

Cypress Creek 46,800 (51,600) 53,100 (58,500) 27%
Spring Creek 13,200 (14,600) 21,700 (23,900) 12%

W. Folk SJ 36,000 (39,700) 45,400 (50,000) 23%
Caney Creek 12,700 (14,000) 17,200 (19,000) 9%
Peach Creek 25,000 (27,600) 27,400 (30,200) 14%

E. Folk SJ 13,900 (15,300) 15,900 (17,500) 8%

Luce Bayou 11,700 (12,900) 13,400 (14,800) 7%
TOTAL 159,300 (175,700) 194,100 (213,900) 100%

Water/mass balance analysis was also estimated for TSS in-lake process during the Phase
II study. As concluded, TSS mass balance indicated that the majority of the suspended
solids entering the lake are deposited.

TSS TSS Loads kg/vr x10° (ton/vyr)

High Flow Year Avg. Flow Year  Low Flow Year
TSS Load 300.8 (332,000) 159 {175,000) 81.5 (90,000)
TSS Export 20.2 36.3 8.5
TSS Retained 280.6 (309,000) 122.6 (135,000) 73.0 (80,000)
% TSS Retained 93.3 77.2 89.6

Beginning in September 1981, an intensive sedimentologic investigation of Lake
Houston was undertaken. A total of 87 sediment cores and numerous sediment traps
were used to determine sedimentation rates in Lake Houston. The study indicated that
sedimentation in the lake itself (south of FM1960 bridge) occurred at rates of 0.0
centimeters/year (cm/yr) to 3.0 cm/yr. The highest rates occurred at the mouth of the
West Folk of the San Jacinto River where a delta was developing with the sedimentation
rate exceeding 7 cm/yr in the deepest part of the channel. Additionally, sedimentation in
the shallow (less than 3 meter deep) portions of the lake occurred at rates of 0.0 to 1.5
cm/yr, while sedimentation in the deeper areas of the lake occurred at rates of 1.5 to 3.5
cm/yr. Higher sedimentation rates at greater depths implied redistribution of sediments,
which was likely related to the resuspension of the sedimentation in shallow areas and
redeposition in deeper area.

Sedimentation Evaluation of Lake Houston, Turner Collie & Braden.

In 1982, TC&B conducted a bottom profile survey with 45 range lines over the main
Lake Houston reservoir and the East and West Fork San Jacinto River tributaries. The
study was to assess the lake volume loss due to sedimentation and subsidence. Results of
the study are:
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1993

(1

Summary of Lake Volume Losses

Total Volume Loss (1954-1982)
Lake Volume Loss Rate (1954-1982)
Volume Loss Rate due to Sedimentation

27,825 acre-ft (17.5% total)
994 acre-ft/year
311 acre-ft/year (352,000

ton/year)(l)
683 acre-ft/year

Volume Loss Rate due to Subsidence
Note: (1) average dry weight of sediment = 52 Ibs/ft’ (Ref: Ambersen Report)
(2) Distribution of Volume Losses

Volume Loss

Ranges/Location Subsidence Sedimentation
acre-feet % acre-feet %
Lake Houston 10,813 58 4911 54
W. Fork SJ River 5,644 30 3,781 42
E. Fork SJ River 2,262 12 400 4
TOTAL 18,719 100 9,092 100

3) Comparisons were also made for sediment load per reference “Suspended-
Sediment Load of Texas Streams”, Report #233, Texas Department of Water
Resources. Based on nine years of data prior to 1975, sediment loading rates of
218 kg/ha/yr (average) and 116 to 399 kg/ha/yr (range) were reported.
Accordingly, the average sediment-loading rate can be converted to 155 acre-
ft/year with a range of 82 to 283 acre-ft/year.

Lake Houston Watershed Management Study (Draft Report), Espey, Huston &
Associates (EH&A).

In 1991, EH&A conducted a baseline and projected water quality study for the Lake
Houston watershed. Among other tasks, EH& A identified and evaluated potential water
quality impacts including erosion and sedimentation due to point and nonpoint source
loading for the lake and its contributing tributaries.

To assess the project water quality changes in the Lake Houston watershed, EPA’s Storm
Water Management Model (SWMM) was used. Data requirements for the SWMM
included rainfall, hydrologic parameters such as basin size, shape and slope, land use and
cover, evaporation rates, infiltration, subsurface moisture parameters, channel routing,
constituent wash-off parameters, and point source flow and concentrations. The major
basin SWMM models were calibrated using data at the USGS gage stations based on
flow-weighted average annual values for a 5-year period between 1985 to 1989. For
sediment loading, the reported average values are:
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' Area Ave. TISS Mea161
Basin mile? Flow cfs TSS mg/l kg/vrx10
(ton/yr)
Cypress Crk nr Westfield 285 160 519.0 73.8 (81,000)
Spring Crk at Spring 419 226 121.0 24.6 (27,000)
W. Fork SJ nr Conroe 828 376 51.9 17.4 (19,000)
Caney Crk nr Splendora 105 70 69.5 4.3 (5,000)
Luce Bayou nr Huffman 218 209 224 4.2 (5,000)
E. Fork SJ] nr New Caney 388 270 61.4 14.8 (16,000)
TOTAL 2,243 139.1 (155,000)

Results of the SWMM for nonpoint source sediment loading are:

Basin TSS Load kg/vrx10° (ton/yr)

Yr 1990 % Total Yr 2040 50-Yr Increase
Cypress Creek 78.6 48% 93.3 19%
Spring Creek 26.5 16% 333 26%
W. Fork SJ 21.9 13% 24.8 13%
E. Fork SJ 15.3 9% 15.6 2%
Caney Creek 9.3 6% 10.0 7%
Peach Creek 5.7 4% 6.1 9%
Luce 4.3 3% 4.5 6%
Local Lk Houston 1.0 1% 2.1 110%
TOTAL 162.6 100% 189.7 17%

(179,000) (209,000)

In comparison, additional means of soil/sediment delivery estimation were also
calculated using the Universal Soil Loss Equation and channel erosion rates
compiled/extrapolated (Greiner, 1993) from field measurements (1979) by the SCS. Two
types of soil erosion were examined, assuming no use of erosion controls: (1) gross sheet
and rill erosion and (2) channel and gully erosion. In general, soil erosion and sediment
potential can be expected to increase rapidly due to construction activities and/or
urbanization. Results of the total sediment load estimations by soil loss and erosion are:
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Area Annual Sediment Load, Tons (1990)
Basin® Total Land Tot Channel Total

Mile? Erosion Erosion Delivered®
Cypress Creek 324.1 95,600 143,100 42,000
Spring Creek 437.6 53,300 193,200 51,300
W. Fork SJ 587.7 88,000 218,200 58,900
E. Fork SJ 406.9 33,100 23,400 7,800
Caney Creek 216.7 17,200 12,500 4,400
Peach Creek 156.2 7,000 9,000 2,800
Luce Bayou 212.8 16,000 12,300 4,300
Local Lk Houston 434 1,700 16,100 4,400
TOTAL 2,385 311,900 627,800 175,900

Note: () Exclude the Lake Conroe basin.
@ Total sediment load from both erosion sources using a conservatively
low estimate of 25% delivery for channel erosion and smaller ratios,
inversely proportional to basin size, for overland erosion.

1994 Volumetric Survey of Lake Houston, Texas Water Development Board (TWDB)
TWDB conducted a hydrographic survey on Lake Houston in May 1994 to determine the
storage capacity. The survey was conducted using GPS and depth sounder and correlated
with the daily lake elevation. Results from the survey indicated the lake’s capacity at the
assumed normal pool elevation of 44.5 feet was 133,990 acre-feet. This equates to an
estimated loss of 401.3 acre-feet per year during the last 29 years.

In summary, results of the sediment loading from these studies are listed in Table 1-3.

1.3.2 Current Studies

A. TSS Analysis

To supplement the sediment data listed above, further investigation was conducted to gather and
evaluate all accessible TSS data from historical measurements in related Lake Houston
tributaries. The intent of using TSS data was to statistically verify sediment-loading estimates
against data suggested in previous studies. Typical data sets searched include suspended
sediment concentration, sediment grain size, and associated stream flow. These data, dated as
recently as July 1994, are abstracted from the U. S. Geologic Survey (USGS) web site on-line
database and other published water reports. Due to the limited data available, only data from two
of the major tributaries, West Fork near Conroe (USGS Sta. 08068000) and Cypress Creek near
Westfield (USGS Sta. 08069000), are further evaluated. These data tables are summarized in
Appendices A-1 and A-2.

Sediment loading computations are analyzed by using a flow-occurrence and sediment transport
curve (C.R. Miller, 1951). Sediment-transport curves showing the relation between
instantaneous stream flow and suspended sediment measurement for all available sampling
points are shown in Figures 1-4-1 and 1-4-2 for the West Fork San Jacinto River and Cypress
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Creek, respectively. Examination of the data confirmed that instantaneous stream flow has a
major impact on the level of the suspended-sediment load. To formulate the relationship, a
power regression equation is calculated and illustrated for stream flow versus sediment load,
both in logarithmic scales.

Also shown in Figures 1-5-1 and 1-5-2 are daily mean flow-occurrence curves in a normalized
occurrence scale based on recorded flow data from related USGS stations. By integrating the
equation of the sediment-transport curve with the incremental flow occurrence intervals in the
flow-occurrence curve, daily mean (weighted) suspended sediment load is calculated. Sample
calculations of the daily mean suspended-sediment loads for the West Fork San Jacinto River
and Cypress Creek are shown in Tables 1-4-1 and 1-4-2.

As concluded in the TSS analysis, average sediment loads are estimated at 45,000 and 159,000
tons per year for the W. Fork San Jacinto River and Cypress Creek, respectively. The results
suggest that sediment load is significantly higher in the Cypress Creek watershed than data
reported in previous studies. The heavy sediment load in the Cypress Creek is due to two factors
shown in the historical TSS measurements. First, the instantaneous TSS loads were reported at
least one magnitude level higher in Cypress Creek than in the West Fork during normal and
higher flows. Second, sand solids in West Fork San Jacinto River were typically 20-25 percent,
or less, during most normal flow condition less than 3,000 cubic feet per second (cfs). Whereas,
fine sand solids in Cypress Creek were much higher in the range of 40 to 70 percent under
similar flow condition. The heavy sediment load is further evident by the existing “sugar sand”
observed along Cypress Creek (a tributary of Spring Creek). However, no TSS data is available
for Spring Creek. It is anticipated that the same processes causing high sediment loads in
Cypress Creek may also apply in Spring Creek. For illustration, grain size distributions from the
available TSS samples are shown in Figures 1-6-1 and 1-6-2 for the West Fork and Cypress
Creek, respectively. It is also illustrated in Table 1-4-1 that the completion of the Lake Conroe
dam had increased the sediment trapping in the upstream section of West Fork San Jacinto River
by 15,000 tons/year.

The estimate of total sediment load (sum of the suspended-sediment and bed load) was not
available for this study due to the complexity of the sedimentation process and budget and
schedule requirements. As expected, review of the available grain-size data and stream flow
conditions indicate that bed load movement in Lake Houston and tributaries can be substantial.
Bed load is normally associated with coarser size sediment (fine sand and larger) that moves by
gravity. Finer particles of bed load may trave] in semi-suspension mode and readily return to the
bed where they are a part of the bed material unti} re-suspended. Still larger particles remain in
contact with the bed. These particles may travel in a series of random steps interrupted by
periods of no motion. The bed load movement invariably deforms the bed form to ripples, sand
bars, and dunes that in turn affects the bed load movement. Other studies also suggested that bed
load movements vary temporally and spatially due to variations in the sediment, flow properties,
turbulence, timing, locations, and position relative to the bed relief. Due to their random nature,
total sediment load data are scarce and cannot be simply measured as a separate entity. Under
certain conditions such as in highly turbulent flow, it may be assumed that all sediment particles
are in suspension, consequently, total sediment load can be measured by sampling through the
entire water column. By using the TSS analysis, as mentioned above, the total sediment load
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may be somewhat underestimated under normal flow conditions; however, the total suspended
load may be representative of total sediment load under relatively high flow conditions.

B. Bottom Profile Survey (1999)

In this study, an updated channel cross section survey was conducted in 1999. To assess the
amount of the sedimentation, direct comparisons were made between the 1999 cross sectional
survey and other survey data sets from previous studies. Details of the survey work are
described in Section 1.4.2.

Calculations were also made for the cross sectional area difference between the 1999 survey and
the FEMA 1970’s data at each cross-section location. This computation provides a rough
estimate of the sectional area changes which may be attributed to scouring and/or sedimentation
in the channel and over-bank area. Total volume changes were then calculated for the West Fork
channel within the study area by assuming linear distribution between the cross sections. The
results of this sectional change computation are shown in Table 1-5. It shall also be noted that,
due to limited survey data points in the middle to upper over-bank area as shown from the
FEMA model, some of the sectional change in the over-bank area may be attributed to data
inadequacy.

As a result, overall volume in the study area shows a net conveyance decrease of approximately
3,100 acre-ft between the 1999 survey and the FEMA model (1970°s survey). This decrease
equates to approximately 144 acre-ft/year volume loss in the study area and is at the low end of
the range of sediment estimate as concluded in Section 1.3.3. For the level of the sedimentation
within the study area, it appears that two generally distinct channel characteristics were
observed. For most of the narrower channel sections (with respect to the total flood way), more
channel scouring than sedimentation were observed at the upper through middle reach of the
study area. In comparison, for the wider channel sections (FEMA cross sections A and B) at the
lower reach of the study area approaching the confluence with the Lake Houston, significant
sedimentation was observed, which accounted for approximately 15 to 20 percent of the 100-
year flood conveyance (channel) area.

In addition, it appears that minor sedimentation was observed at the U.S. Highway 59 and the
railroad bridge; whereas, channel scouring was observed at the Lake Houston Parkway bridge.
At the FEMA cross sections C, D, and H, accumulation of sedimentation was observed in the
over-bank areas outside of the main channel area.

Similar evaluation was also provided to estimate the volume of sedimentation due to cross-
sectional changes between the mouth of the West Fork channel at the Lake and the FM 1960
bridge. Due to limited cross-sectional data available, channel/lake bottom data along this area
were supplemented by additional data obtained from TWDB’s 1994 survey. Results of the
difference in cross-sectional area suggested a net volume loss of approximately 7,500 acre-ft
along this area. The sediment volume increase is likely caused by the accumulation of sediment
behind the restricted, channel openings at the FM 1960 bridge. The sediment load on average is
equivalent to approximately 428 acre-ft/year at this area.
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1.3.3 Sediment L oads and Sources Identification

In summary, sediment loads reported from previously available studies suggested the annual
sediment loads range from 102,000 to 279,000 tons. The estimated mean is 176,000 tons per
year. Sedimentation figures for Lake Houston tributaries are:

Sediment Delivered {Tons/year)

Basin Previous Studies This Study
Range™” Mean®
Cypress Creek 42 000-87.,000 68,000 158,000
Spring Creek 15,000-51,000 27,000 -
W. Fork SI 24 000-59,000 35,000 45,000
E. Fork SJ 8,000-19,000 16,000 -
Caney Creek 5,000-14,000 10,000 -
Peach Creek 3,000-27,000 11,000 -
Luce Bayou 5.000-22.000 9.000 -
Total 102,000-279,000 176,000 -

Note: V' Excluded TDWR data (1982)
@ Interpolated by averaging all reported data against SWMM data

Judging by the methodologies and reliability of the available studies, as well as recent

development of the basins and our understanding of the sediment process, anticipated sediment
loads and sources are estimated:

Anticipated Sediment I.oads (Tons/year)

Basin Range“) Percent Total
Cypress Creek 70,000-160,000 39-45 %

Spring Creek 30,000-65,000¢ 17-18 %

W. Fork SJ 35,000-50,000 19-14 %

E. Fork SJ 15,000-20,000 8-6 %

Caney Creek 10,000-15,000 6-4% 2504
Peach Creek 10,000-25,000 6-7%

Luce Bayou 10,000-20.000 5-6%

Total 180,000-355,000 100-100 %

Note: " Interpolated per mean sediment loads, ranges, and/or ratios from previous
studies and the TSS analysis in this study.
@ Assuming similar increase of sediment load due to anticipated higher sand
solids in Spring Creek.

As shown above, the major source of the total sediment load, likely approximately 40% or
higher, is contributed by Cypress Creek. Due to similarity in terrain traversed, similar conditions
may be operating in Spring Creek that may cause the sediment loads to exceed those shown 1n
previous studies (Table 1-3); however, no data is available to supgort this statement. Assuming
the dry weight of the submerged sediment i1s approximately 52 Ib/ft” (Ref: Ambersen Report), the
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total annual sediment load is equivalent to approximately 160 to 300 acre-ft/year. This data
appears consistent with the bottom profile survey data as reported in the previous studies.

Due to the limited TSS data and sampling locations available for this study, the sediment load
estimates presented herein may not adequately account for processes such as bed load
movement, sediment mass balance, and the potential magnitude of sediment load during
significant flood periods. Due to the complexity and variations of the sediment process, further
delineation of sediment data would require a continuous monitoring program to obtain additional
TSS data at major inflow and outflow locations of the related tributaries. The monitoring
program should be conducted during and following major flood events to verify the dominant
sediment movements.

1.3.4 Sediment Material Characteristics

This study further evaluated the physical and chemical characteristics of the bed-sediment
materials. The purpose was to study the potential reuse of the sediment material for dredging
considerations. Available references indicated that useful results were obtained by the San
Jacinto River Task Force in 1995. These references included:

Minutes of the San Jacinto River Task Force Meeting, July 19 and 26, 1995
Initial Soil Exploration Services, West Fork San Jacinto River, May 25, 1995
Toxicity analysis of three sediment samples, City of Houston, June 21, 1995

Chemical analysis data from sediment core samples at three locations in Lake Houston,
USGS, 1998

Results of these investigations are discussed below.
A. Physical Characteristics

HBC Engineering (HBC) conducted an initial soil investigation of the river sediment along the
West Fork San Jacinto River on May 1995. The investigation included eight soil borings
collected using a barge mounted drill rig between the US 59 bridge and east of the Lake Houston
Parkway bridge. The depths of the borings ranged from approximately 15.5 to 22.5 feet below
the water surface and were terminated below the river bed sediment. Sediment samples were
obtained at various depths using a 2-inch split spoon sampler and analyzed for grain size
characterization. For material utilization, grain size data from sediment samples were compared
against fine concrete sand (ASTM C33) and mortar sand (ASTM C144).

In general, bed-sediment materials collected within the study area indicated that the sediments
are mostly (90 percent or higher) fine to medium sand with trace silt and clay fines (size finer
than No. 200 sieve) and fine gravel. There are also scattered zones in the sand strata that
contain pockets of silt and clay fines. The sediment ranged from approximately 5 to 16 feet in
thickness and overlaid a typical soft clay layer.

The grain size data suggested that the sediment material is generally finer than the gradation
limits of either concrete sand or mortar sand. However, HBC indicated that the grain size
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requirements for mortar sand are frequently not met for sand used in Houston. The specification
for mortar sand (ASTM C144) allows the use of aggregate not meeting the gradation limits if the
mortar is prepared in compliance with compressive strength and other requirements (ASTM
C270). Considering other uses of materials, the bed-sediment appears acceptable as bank sand
which allows 15% or less of fines smaller than the No. 200 steve size or as cement stabilized
sand for which the use of bank sand is acceptable. HBC further indicated that the sediment sand
could also be considered as dredged or hydraulic fill if proper control of placement or
compaction is provided. As a result, the majority of the sediment materials should be suitable for
reuse as construction materials.

B. Chemical Characteristics

As referenced in the Task Force reports, toxicity analyses were conducted on three sediment
samples collected from the riverbed by the City of Houston. Results of the analyses showed
virtually undetectable levels of heavy metals and total petroleum hydrocarbon (TPH) from all
samples. Similar results for water quality and sediment chemistry were also reported by several
previous studies (as referenced above). The chemical characteristics of the sediment material
should not be of concern for material reuse or disposal.

1.3.5 Sediment Material Market Analysis

A preliminary market analysis of the sediment sand for use as building material and/or fill was
performed to support potential dredging considerations. The market analysis included direct
contact with local material suppliers and research of borrow material costs to assess the potential
market values, demands, and supplies for sediment sand. In addition, a site visit to the Hallett
Materials sandpit operation on the West Fork San Jacinto River was conducted on January 13,
1999,

Results of the market analysis suggested that the current demand for building sand is good.
Hallett Materials (Mr. Frank Johnson, Site Manager), one of the several sandpit operators on the
West Fork, indicated that sand production at its 450-acre riverfront site was approximately 2
million tons per year. Material composition at Hallett’s sandpit was approximately 50% fine
sand, 50% medium sand, and trace amounts of gravel and clay. As indicated by Hallett, demand
for medium sand as “concrete sand” was sufficient; demand for fine sand as “mortar sand” or
“cement stabilized sand” was approximately 40% of the supply. Among sand products, demand
for bank run sand, which may contain 15% or less of fines passing a No. 200 sieve, is also
believed to be good.

Typical market costs of building sand in the vicinity of Lake Houston are estimated:
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Material Retail* ($/yd’
Concrete Sand $4.00
Mortar Sand $2.00

Cement Stabilized Sand

(1.5 sack or 7% cement) $7.50
Bank Sand $1.00-$1.50
Common Sand Fill $1.00-81.50

*assume [ yd3 = 1.4 tons (= 2,800 Ibs.)
A rough estimate of the market value for dredged sediment (by its composition) is approximately
$2.00 to $2.50 per cubic yard with basic screening and processing and $1.00 to $1.50 per cubic

yard without screening.

1.4  Floodplain Analysis

1.4.1 Hvdrologic Data of October 1994 Flood

A. Storm Meteorology

On Saturday, October 15, 1994, the remnants of Pacific Hurricane Rosa moved across the
western coast of Mexico. Moving northeastward, it followed a path roughly along the south
Texas coast. It brought moderate precipitation as it moved over the Houston area, creating wet
antecedent moisture conditions for a second storm which would eventually develop over
southeast Texas. On October 16, a disorganized convection cell moved over the Houston area
and became stationary. A stationary front was fed by a low-level jet stream that pumped in
tropical moisture from the Gulf of Mexico. An unusually strong trough of low pressure over the
western U.S. and an unusually strong ridge of high pressure in the Gulf of Mexico remained in
place for several days, just prior to the heavy rains and throughout the storm (Read, 1995).
These conditions initiated the development of a supercell over the Houston area and the counties
immediately to the north, causing large amounts of moist, unstable air to be pumped into the
southeast Texas region. The rain caused by this stalled system began on Saturday, October 15,
and was heaviest on Monday, October 17, and continued through Tuesday, October 18. At times
the intensity exceeded 7.6 cm (3 inches) per hour, (Schwertz, unpublished data). Rainfall totals
ranged from 25 cm (10 inches) to 76 cm (30 inches) over much of southeast Texas (Figure 1-7).
Much of the San Jacinto River Basin received 5-day rainfall amounts in excess of 38 cm (15
inches). Rainfall from two gaging stations within 3 miles of the study area exceeded 23 and 41
cm (9 and 16 inches, respectively) over the period October 15 to 20 (Harris County Flood
Control District, unpublished data). The total volume of water that fell within the basin over the
five-day period was estimated to be approximately 4.5 billion cubic meters (m3). The effect of
the rain caused a catastrophic flood on the San Jacinto River. The meteorological circumstances
that occurred to produce such a rainfall are rare, even for a humid setting such as southeast
Texas.

The recurrence interval of the rainfall within the basin varied. At three gaging stations, rainfall

amounts exceeded the 24-hour, 100-year rainfall of 32.26 cm (12.7 inches) by as much as 12.2
cm (4.8 inches). Nine rainfall gages in the San Jacinto Basin recorded precipitation that equaled
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or exceeded the 2-day, 100-year rainfall total of 34.56 cm (13.6 inches). The Conroe rain gage
was 19.48 cm (7.7 in) above the 2-day, 100-year total for October 16 and 17, 1994. Rainfall at
nine stations for the period from October 15 to 19, 1994 exceeded the 4-day 100-year rainfall
totals (National Weather Service, 1976).

B. United States Geological Survey (USGS) Flood Data

The USGS, in cooperation with other Federal, State, and local agencies, maintains about 100
stream-flow gaging stations within the 38-county area affected by the October 1994 Flood.
Numerous measurements of stream-flow and peak stage data were obtained by USGS during the
flood at 43 stations in the 29 southeast Texas counties declared disaster areas. These data
included flood levels (elevation) and discharge in cubic feet per second (cfs), a chronology of
historical peak stages and stream flows.

Flooding spread east during Monday, October 17. Lake Conroe reached a record level of
205.58feet (MSL) and was discharging 33,400 cfs on Monday afternoon. The previous record
level was 204.66 feet set May 5, 1983. The West Fork of the San Jacinto River near Conroe
crested at a record-level of 32.3 feet (MSL), with an estimated flow of 115,000 cfs on Tuesday
morning, October 18. The previous record was set at 30.85 feet (MSL) on November 25, 1940.
Spring Creek near Spring, TX crested at a record level of 44.1 feet (MSL), with an estimated
flow of 78,800 cfs on Tuesday afternoon, October 18. The previous record of 33.6 feet (MSL)
was set November 25, 1940. Cypress Creek at Grant near Cypress crested at 47.38 feet (MSL)
on Wednesday, October 19. The previous record was set at 43.48 feet (MSL) in 1982
Downstream near Humble the River crested at 35.86 feet (MSL) on Thursday, October 20. On
the East Fork of the San Jacinto River near Cleveland, a record crest of 2591 feet (MSL)
occurred late Monday. Near New Caney, the River crested at a record 33.0 feet (MSL) by early
Tuesday. The previous record was 29.6 feet (MSL) set in 1973. On Caney Creek near
Splendora, a crest of 26.40 feet (MSL) was noted late Monday with Luce Bayou near Huffman
cresting at a record 35.08 feet (MSL) by late Tuesday. The excessive inflow into Lake Houston
produced a record rise to 52.76 feet (MSL) on Wednesday. The previous record was 49.60 feet
(MSL), set on May 19, 1989. The National Weather Service estimated the peak flow to be
333,400 cfs at the dam. Below Lake Houston the San Jacinto River near Sheldon crested at 27.1
feet, with an estimated flow of 356,000 cfs by late Wednesday, October 19 This exceeds the
previous record of 20.17 feet (MSL) set in June 15, 1973. A summary of the related stream flow
data, where 1994 floods equaled or exceeded the 100-yr flood, is shown in Table 1-6.

Significant scouring and erosion along the San Jacinto River channel, including both the East
and West Forks, were observed after the flood. Above Lake Houston, flooding on the West Fork
of the San Jacinto River inundated and closed Interstate 45 near Conroe for most of Monday,
October 17. U.S. Highway 59 near Humble was inundated and closed from Monday, October
17, to Friday, October 21. The magnitude of the flooding on the San Jacinto River below Lake
Houston washed out the Southern Pacific Railroad Bridge over the river below Sheldon,
downstream of the Lake Houston dam. The erosion along the banks of the San Jacinto River
caused four fuel pipelines to rupture and spill fuel into the river. The spill and subsequent fires
resulted in the closing of Interstate 10 across the San Jacinto River.

18




Lake Houston Flood Protection Study

Lake Houston was also inundated by floodwater. Roughly twice as much water (249,000 acre-ft)
was in the lake at its maximum flood stage than is normally in the lake when the level is at the
spillway crest (134,000 acre-ft). A summary of the peak discharges for the Lake Houston
tributaries is also shown on Table 1-7.

The flooding of October 1994 was an extreme and dangerous event. The 100-year flood, which
is defined as the peak stream flow having a 1% chance of being equaled or exceeded in any
given year, was equaled at 1 and exceeded at 18 of the 43 stations. At 25 of the 43 stations, the
peak stages for the floods exceeded the historical maximums. For example, at Spring Creek at
Spring (Tabie 1-6), the October flood produced a new record peak stage more than 10 ft above
the historical peak. For those tributaries where the 100-year flood was exceeded within (or near)
the study area, the magnitude of exceedances ranged from 1.1 to 1.8 times the 100-year flood
(Table 1-6).

C. Flood Frequency

The USGS began the operation of a continuous streamflow gaging station on the West Fork of
the San Jacinto River at U.S. Highway 59 (near Humble) in 1929, Daily stream flow data
(including flood crests) were obtained until 1954 when the Lake Houston dam was constructed
and backwater from the lake prevented determination of flow. From 1954 to 1990, the recorder
was operated as a stage station (water levels only). After 1990, the station was turned over to
Harris County Flood Control District as part of their ALERT system.

Historical flood events at the West Fork and U.S. 59 location are:

Year Elevation (MSL, feet) Discharge (cfs)
1900 63.2 185,000
1929 63.2 187,000
1935 57.8 68,100
1940 63.2 187,000
1945 52.1 48,700
1979 55.7 61,000
1989 55.6 60,000
1994 67.1 230,000

The October 1994 Flood of 230,000 cfs reached a level of 67.1 feet (MSL)} at U.S. Highway 59
gage. This level was 3.9 feet higher than the floods of 1900, 1929, and 1940 (discharge of
187,000 cfs). Judging the 1994 flow rate on the pre-1954 rating curve indicated a water ievel
approximately 2 feet higher than the extended rating that existed in 1940. The difference may be
due to any, or all, of the following reasons:

(1) The river channel in 1940 was deeper than the current channel due to accumulative
sedimentation.

(2) The commercial building, houses, and other development downstream of U.S. 59 may
have restricted the flow in the flood plain.
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As a result of the October 1994 Fiood, two log Pearson flood frequency analyses were conducted
for the West Fork of the San Jacinto River at Humble (RUST Lichliter/Jameson, 1995). The
results of this study are:

Return 1929 to 1994 1865 to 1994 (historical period)
Period Discharge (cfs) | Elev. (ft, unadj. | Discharge (cfs) | Elev. (ft, unadj.
(years) for subsidence) for subsidence)
5-year - 53.0 - 525
10-year 62,100 56.0 55,700 54.5
20-~year 89,600 59.0 77,700 57.8
50-year - 62.5 - 60.5
100-year 175,000 65.0 141,000 63.0
200-year - 67.0 - 65.0
500-year 297,000 68.0 223,000 67.0

The current FEMA 100-year base flood elevation for a 100-year flow of 167,000 cfs is 64.6 feet
(1973 datum adjustment). Of the analyses above, the most conservative (higher) one utilized the
actual period of record (1929 to 1994). The 100-year flood values of 175,000 cfs at an elevation
of 65 feet appeared to agree closely with the current flood maps without adjustments for
subsidence.

D. Flood Damage

The Houston Chronicle reported 22 flood related deaths and damage to 15,775 homes due to
severe flooding of the rain-swollen bayous and creeks of southeast Texas as a result of the
rainfall of October 1994. The federal government declared 35 counties disaster areas (NWS,
1995).  Thirty-two million dollars in federal disaster assistance were provided to the
communities of southeast Texas (April 1995). In Harris County alone, some 3,400 houses and
business in 90 subdivisions were impacted by high water. The hardest hit areas were the low-
lying areas adjacent to the San Jacinto River in which more than 1,300 homes and businesses
were flooded. In the Spring Creek Watershed approximately 110 structures were affected. The
Cypress Creek flooding damaged approximately 400 structures (Fitzgerald, 1994). Of the 3,400
structures inundated in Harris County, 50% are in the San Jacinto River Basin (Fitzgerald, 1994).

1.4.2 1999 Channel Cross-Sectional Survey

As part of the Lake Houston Flood Study, a topographical and hydrographic survey was
comimissioned to obtain updated channel cross sectional data along the West Fork San Jacinto
River within the study area. The survey work was conducted by Landtech Consuitants, Inc. and
Tobin International, Ltd. during June to September 1999. The scope of work included
orthophotography, aerial photogrammetry of the over-bank data, and a channel bottom profile
survey. Due to the limited funding available, the survey was conducted to establish only
representative cross sectional data as needed for the hydraulic analyses. For comparison
purposes, the representative channel cross sections were selected in general accordance with the
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original FEMA (1970’s) cross sections A through N and TWDB (1994) Reach III range lines 15
through 24.

During the survey work, efforts were made to recover the locations of the FEMA cross section
lines or the TWDB range lines used in the previous studies. It was discovered that, although
specific locations of the range lines were documented in a 1983 report (Turner Collie & Braden,
Inc.) with detailed range coordinates and elevations, the current survey efforts could not
physically recover or match these range lines according to the identifiable site features or survey
monuments. In addition, locations of the original FEMA cross sections do not necessarily line
up with the TWDB range lines. As a result, best efforts were provided to reestablish
representative channel cross sections in general accordance with the locations of FEMA cross
sections and along the three known bridge crossings at Lake Houston Parkway, Southern Pacific
rail line, and US 59. Figure 1-2 shows the best estimate of the locations of the representative
cross section lines used in this study and their relationship with other channel sections used by
FEMA and TWDB.

During the survey, the coordinate values and vertical datum were established for each
representative cross section line. The coordinate values are projected to surface data based on
the Texas Coordinate System, South Central Zone, North American Datum of 1983 (NAD ’83)
with a scale factor of 0.99993016. All elevations are referenced to the National Geodetic
Vertical Datum of 1929 (NGVD ’29) and were updated to the North American Vertical Datum
of 1988 (NAVD ’88). For comparison purposes, all survey data were intended to adjust for the
1973 datum consistent with the current FEMA Flood Insurance Study information (April 20,
2000). However, limited bench mark data found near the study area suggested that correlation of
the vertical datum between NAVD 88 and the 1973 datum varies in the study area. The
difference in the vertical datum ranged from eight tenths of a foot lower at the area near
Kingwood Drive and middle study area to six hundredths of a foot lower at the area near Lake
Houston Parkway and Atascocita for the NAVD ’88 measurements as compared to the 1973
datum. Due to the limited data available, no adjustments were made to the NAVD 88 data for
the1999 survey.

To illustrate the channel cross sectional changes, direct comparisons from different survey data
sets were plotted at typical cross-section locations and are shown in Exhibits 1 to 15 of Appendix
B-1. The differential subsidence within the study area was verified to be in the order of three
inches and was therefore disregarded. However, a subsidence adjustment of approximately 3.4
feet was required to correlate the TWDB Volumetric Survey data (1994) to the 1973 datum (see
Section 1.2.2, Subsidence).

1.4.3 Hydraulic Analvsis per 1999 Channel Cross Sections

Detailed analyses of the hydraulic characteristics of the West Fork San Jacinto River were
computed with the updated channel cross section data within the study area for various flood
frequencies. For the purpose of this study, water surface profiles were computed for the 10, 50,
100, and 500-year return frequency storms. The hydraulic analyses were conducted using
ProHEC2 Plus, version 4.6.2, developed and distributed by Dodson & Associates, Inc. The
HEC2 computer program for water surface profile computation was originally developed by U.S.
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Army Corps of Engineers (COE) Hydrologic Engineering Center. The effect of obstructions to
flow such as bridges and the energy losses in the channel associated with these structures are
included in the model. The computational procedure is generally known as the “Standard Step
Method".

To assist in the analyses, the River Modeling System computer program (BOSS-RMS)
developed by Boss International was also used. BOSS RMS is an advanced AutoCAD based
computer program designed to assist in the automation of most engineering tasks required to
model/analyze water surface profiles using HEC-2 and HEC-RAS. BOSS-RMS was used to
model representative channel cross sectional data and input details at bridge crossings. The
HEC-2 program was then used to compute various water surface profiles and floodways. All
bridge crossing data were field checked in accordance with the original FEMA model to verify
the geometric data at bridges.

A. Hydraulic Parameters
The channel roughness coefficient factors (Manning's "n") used in the hydraulic computations

were chosen by engineering judgment and based on field observations for stream and flood plain
areas. The "n" values used in the study area are listed below.

Stream/Feature Manning’s “n” Value
Channel Flood Plain

Main Channel 0.03 0.12

Bridge Crossing 0.015 0.015

For modeling purposes, peak flow data from the original FEMA HEC-2 model with the updated
bridge sections (June 1994) were used to calculate water surface profiles. No updated
hydrologic analysis was conducted for this study.

The results of TWDB’s Volumetric Survey of Lake Houston (1994) suggested that the backwater
effect in the Lake Houston area (Reach II) may increase the starting water surface profiles for the
study area in Reach III. According to Preliminary Hydraulic Analysis for Lake Houston Flood
Study (B&R, 1998), flood profile computations in the Lake Houston area (Reach IT) were
compared between FEMA and TWDB sections with results shown in Table 1-2. For the purpose
of this study, preliminary hydraulic analysis was conducted to combine upstream sections of the
Reach II to the West Fork channel based on TWDB’s survey data (1994). Results suggest
starting water surface elevations of 46.66, 49.57, 50.91, and 54.90 feet MSL for 10, 50, 100 and
500-year flood, respectively, should be used in our study for the first channel section (Cross
Section A) at the confluence with Lake Houston. In comparison, the water elevations for the
FEMA study were constant throughout all of the sections in the lake at 46.3, 48.7, 49.7 and 52.7
feet MSL for 10, 50, 100 and 500-year flood, respectively. Results of this updated HEC-2 output
(Reach II) are included in Appendix B-2.
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B. Findings

The results of the HEC-2 model based on the updated channel and over-bank sections (1999) are
presented in Table 1-8. The water surface elevations (WSEL’s) are tabulated along the channel
based on general locations of the original FEMA sections and the bridge crossings. The
computed WSEL’s due to the updated channel and over-bank sections are compared with those
WSEL’s reported for the FEMA FIS (1970’s) and TWDB Lake Houston Survey (1994). In
comparison, the resultant flood profiles on the West Fork channel for each channel condition are
summarized in Table 1-9. To illustrate the variations in water surface elevations that occur as a
result of changes in channel profiles, the comparisons between the 1970’s FEMA study and the
1999 flood study for 10 and 100-year flood condition are shown in Figures 1-8 and 1-9. In
addition, 100-year flood profile comparisons between the 1999 survey, 1994 TWDB survey and
1970’s FEMA model are shown in Exhibits 1-15 of Appendix B-1.

As a result of the HEC-2 analyses, the 1999 flood profiles in Table 1-9 show a small increase of
flood levels in comparison with the original FEMA model. In general, the updated 100-year
water surface shows variations from an increase (maximum) of approximately 1.1 to 0.75 feet at
the lower half of the channel study area to a decrease (maximum) of approximately 2.1 feet at the
upper half of the channel study area. Specifically, the 1999 data suggested that flood level
increases of approximately 0.75 to 0.5 ft are shown at cross sections C and D, upstream of the
Lake Houston Parkway bridge. In addition, flood level increases of approximately 1.0 to 1.1 feet
are shown at cross sections A and B, downstream of the Lake Houston Parkway bridge, due to
increased starting water conditions from Lake Houston. For the upper section of the study area
towards US Highway 59, reduced flood levels were concluded in comparison with original
FEMA conditions. The constriction to the flow area of the channel at the bridges show none to
small, localized increases (i.e., 0.5 feet) of WSEL’s at all locations. The WSEL’s for 100-year
flood at the US Highway 59 bridge show a minor change from —0.1 feet less to +0.3 feet greater
than the FEMA model. The 100-year WSEL’s at the US Highway 59 bridge are approximately
1.3 to 1.8 feet above the low chord elevation of the bridge. Detailed output of the updated HEC-
2 analysis for the 1999 channel survey is also included in Appendix B-2.

It shall be noted that since the over-bank cross sections from the new 1999 survey data allow
more flow in the over-bank areas as opposed to the 1970’s FEMA data, the updated water
surface elevations (1999) may better reflect the actual flow conveyance in this area. As a result,
some of the potential increases in water surface profiles caused by the sedimentation are
probably being compensated by the higher flow capacity in the over-bank areas.

C. Limitations

The 1999 HEC2 flood model was compared with observations and measurements of the known
high water data from the 1994 (October) and 1998 (October and November) floods. Due to very
limited flood gauge datu available within the study area, actual flood elevation data were
obtained at a few accessible locations along the West Fork channel such as at the US 59 bridge,
the Lake Houston Parkway bridge, and the FM 1960 bridge. For comparison, the output of the
HEC2 models from the original FEMA model and the 1999 updated model were used to evaluate
actual versus modeled flood data. The data comparisons are summarized as follows.
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Water Surface Elevation (1973 Datum adjustment)

US 59 Bridge Parkway Bridge 1960 Bridge Spillway

FEMA Model (“70s)

50-yr Flood 62.23 50.21 48.70 48.70

100-yr Flood 65.12 51.47 49.70 49.70
Updated Model (1999)

50-yr Flood 62.16 50.64 49.04° 48.70

100-yr Flood 64.41 52.00 50.24° 49.70
HCOEM! Gauge Data

Oct-94 66.8 no gauge no gauge 52.78

Oct-98° 55.38 no gauge no gauge 48.51

Nov-98° 60.45 no gauge no gauge 50.55
Field Observation

Oct-98 62.35 50.50 50.40 48.15

Nov-98 57.85 49.00 48.40 50.11
High Water Mark’

Oct-1994 - 56.2° - -

Summer 1998 53.51° 47.53° - -

Fall 1998 59.55* 51.99/52.02° - -
Note:

Harris County Office of Emergency Management (HCOEM) gauge reading
Data ad;justed for datum change

Surveyed data (1999)

Based on marks located d/s of US 59 Bridge at Edgewood Park

Based on marks located u/s of Parkway Bridge in Kingwood Country Club
Based on TWDB 1994 (L.ake Houston) cross section data

[ Y R T S

Data comparisons suggest that correlation between the modeled water surface elevations and the
actual flood data are inconclusive with variation at different locations being highly dependent on
the assumed flood (flow) conditions. This variation is in part limited by the few available flood
data (flow and elevation) for comparison and also potentially by the limitations of the computer
model.

The updated HEC2 model (1999) was computed using cross-section data at the original FEMA
section locations. It appears that some of the original FEMA section locations may not be well-
suited to represent channel flow conditions. To verify the potential impact due to the change of
cross-section locations, preliminary analyses were conducted by adding new cross-sections or by
using relocated cross-sections based on the aerial photogrammetric survey data. Results of the
modified sections suggested that the WSEL's for 100-year flood may show additional increases
of approximately 1.0 to 2.0 feet greater than the current model at some critical locations. Due to
the limited scope of this study, the overall impact of the revised cross-sections to the modeled
water surface should be considered in future studies.
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1.4.4 Floodplain and Floodway Maps

As a result of the HEC-I1 analyses, water surface elevations for 100-year flood were illustrated at
the representative channel section lines (Exhibits 1-15 of Appendix B-1). Although it is
concluded that there is no significant increase of the flood levels, the top width of the flood flow
for 100-year flood show a variation from a maximum increase of 1300 feet (Section E and N) to
a decrease of 2500 feet (Section J), as shown in Table 1-9. The reason for the increase was
mainly due to the better representation of the actual terrain data in the over-bank areas resulting
from the 1999 survey. This water surface elevation data was used to delineate the corresponding
floodplain boundaries based on currently established terrain data. Results of these updated
floodplain data were then plotted on the recent orthophotograph of the study area to create
revised floodplain maps. For comparison, current FEMA floodplain data was also presented as
the “base” condition representing the regulatory floodplain condition. The revised floodplain
map is shown in Appendix C.

1.5  Jurisdictional, Authority and Management Issues

Lake Houston is a man-made reservoir created by construction of a dam and spillway across the
San Jacinto River. The lake is owned by the City of Houston. It is a major water supply source
for the City of Houston municipal and industrial water system. Dam construction commenced in
November 1951 and was completed in December 1953. The initial storage capacity of the lake
was 158,550 acre-feet at the normal pool elevation of 44.5 ft MSL (1973 datum adjusted), of
which a total of 147,92G acre-feet is the conservation storage capacity. Although the City of
Houston owns the lake, numerous agencies play a role in regulating and maintaining the lake and
nearby portions of the San Jacinto River that feed into the lake, including Lake Conroe. For
flood protection and mitigation purposes, the authority and responsibilities of the relevant
agencies are summarized below.

It should be recognized that these agencies were created through a series of unrelated legislative
acts and have differing boundaries, powers and abilities related to flood control. This legislative
authority has been given primarily for the purpose of developing, using, protecting, and
preserving water resources, with no specific mandates, funding or regulatory abilities for flood
protection or mitigation measures. As a result, although some agencies may be seen by the
public as having responsibility for flood control issues, the actual legislative authority of these
agencies is generally limited to development of water resources and administration of
infrastructure and floodplain policies. In addition, the presence or absence of available funding,
or other financial mechanisms, also limit practical capability of all of the agencies to support
flood control measures in this area.

As part of an agreement making flood insurance available in a community, the National Flood
Insurance Program (NFIP) requires participating communities to adopt floodplain management
ordinances intended to ruduce future flood losses. Each participating community designates a
floodplain administrator who is charged with regulating new development within the floodplain
to comply with NFIP guidelines and required ordinances. For the purpose of this study, the City
of Houston, Harris County, and Montgomery County are all participants of the NFIP and require
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development and construction permits for all activities within the regulated floodplain area of the
San Jacinto River.

1.5.1 City of Houston

The City of Houston is a home-rule city meaning that it has full power of self-governance. The
City of Houston has ordinances specifically related to the management and protection of Lake
Houston (Chapter 23) and the floodplain areas (Chapter 19).

Chapter 23 of the city ordinances broadly regulates the uses of Lake Houston, including general
requirements (Article 1), water supply protection (Article IV), and dredging or excavating
operations (Article V). Specifically, the City has “the right to exercise and pursue any and all
legal procedures and remedies ... to protect its property rights, including ... requiring the
removal of any existing structures, fill or excavation constructed or encroaching into or upon
Lake Houston” (Sec. 23.4.¢).

Chapter 19 of the city ordinances regulates floodplain management issues in flood-prone areas.
As stated, the purpose of the code is to minimize public and private losses due to flood
conditions. The code “provides a regulatory system to monitor the issuance of plats and permits
to reduce the likelihood that development within this city will increase the dangers of flooding”
(Sec. 19.1.b). Specific controls include land use control, flood damage protection in initial
construction, maintenance, the alteration of natural floodplains, stream channels, and natural
protective barriers to accommodate waterway, control of dredging and other development, and
the regulations of flood insurance study/rate map (Sec. 19.1.b to e).

1.5.2 Harris County

Acting in its capacity as the governing body of Harris County and the Harris County Flood
Control District, the Commissioner’s Court of Harris County adopted Flood Plain Management
Regulations that apply w all unincorporated areas of Harris County. The purpose of these
regulations is to provide the land use controls necessary to qualify unincorporated areas of Harris
County for flood insurance under the requirements of the National Flood Insurance Act.
Presently, the primary role of the County Engineer is to serve as the administrator of the Flood
Insurance Program in the unincorporated area of the County. The County has clear authority to
plan and construct drainage improvements in conjunction with county roadways but has no
specific authority for flood control projects.

1.5.3 Harris County Flood Control District (HCFCD)

The 1937 legisiation which establishes the HCFCD defines its purpose as “the control, storing,
preservation, and distribution of the storm and flood waters, and the waters of the rivers and
streams in Harris County and their tributaries, for domestic, municipal, flood control, irrigation
and other useful purposes, the reclamation and drainage of the overflow land of Harris County,
the conservation of forests, and to aid in the protection of navigation on the navigable waters by
regulating the flood and storm waters that flow into said navigable streams” (Acts 1937, 45"

26




Lake Houston Flood Protection Study

Leg., page 714, ch. 300: The District is also empowered to cooperate with agencies within the
State of Texas, including the City of Houston and Harris County, in the construction and
maintenance of flood control projects.

Section 2 (Added Powers) states that the HCFCD may exercise the added right, power, privilege,
and function “to devise plans and construct works to lessen and control floods; to reclaim lands
in the District; to prevent the deposit of silt in navigable streams; to remove obstructions, natural
or artificial, from streams and water courses; to regulate the flow of surface and flood waters ...”.

Section 2 also authorizes the HCFCD “to cooperate with, or to contract with, the City of Houston
or any adjacent county, or any agency or political subdivision of the State, or any city or town
within Harris County in relation to surveys, the acquisition of land or right of ways, the
construction or maintenance of projects or parts thereof or the financing of the same in
connection with any matter within the scope of this Act.”

Given no authority over land use or development along the banks of the county’s waterways, the
District’s operations have been limited to activities directly related to the maintenance of
drainage-ways. The use of dedicated easements and rights-of way, where they exist, has
provided the HCFCD access to the San Jacinto River and the opportunity for limited control of
the property adjacent to the channel. Where HCFCD owns rights-of way along the channel, it
can control and limit development within its right-of-way, which might interfere with proper
maintenance of the drainage-way. It can also alter or “improve” the channel-way with limited
impact on neighboring property holders. However, with limited rights-of-way and even right of
access in some areas, HCFCD’s ability to maintain the drainage-way and to plan for
improvements for the study area may be compromised.

HCFCD does not have permitting authority on the San Jacinto River; however, it regularly
reviews permit proposals submitted by individuals and other governmental agencies (i.e., City of
Houston, USCOE, etc.) to assess the impact of any proposed activity on the flood flow
characteristics and on long-term maintenance implication for San Jacinto River within Harris
County. The City of Houston and the USCOE generally obtain HCFCD review and concurrence
prior to approving a permit.

1.5.4 San Jacinto River Authority (S§JRA)

The several acts comprising the enabling legislation for the San Jacinto River Authority are
compiled as Vernon’s Annotated Statutes Chapter 12, Article 8280-121. Although the enabling
legislation appears to grant the SJRA broad, general powers to manage the waters and flood
waters in the San Jacinto River Basin, it also explicitly excludes Harris County from the SJRA’s
jurisdiction (Sec. 5). Therefore, SJRA is not the agency of primary jurisdiction in the area of
Lake Houston and downstream.

Section 2 states that the SJRA “shall have and be recognized to exercise all the rights and powers

of an independent governmental agency, body politic and corporate, to formulate any and all
plans deemed essential to the operation of the District and for its administration in the control,
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storing, preservation, and distribution to all useful purposes of the storm and flood waters of the
San Jacinto River and its tributary streams”.

Section 3 states that the STRA is responsible for “storing, controlling, and conserving storm and
flood waters of the San Jacinto River and its tributaries, and the prevention of the escape of any
of such waters without the maximum of public services”.

Section 8 also states that “for the purpose of providing funds requisite to procure necessary
engineering surveys, the collection and compilation of data ... entering into and influencing the
character and extent of the improvement ..., it is hereby provided that any county lying in whole
or in part within the area ..., may contribute to the fund ...”.

It 1s apparent that these legislative mandates, taken as a whole, do not directly provide SJRA
with the jurisdictional, regulatory, funding or taxing authority to engage in flood control and
protection activities throughout the San Jacinto River Basin and, in particular, within the area of
Lake Houston and the river basin below the confluence of the East Fork, West Fork and Spring
Creek.

1.5.5 Montgomery County

Montgomery County maintains regulations for floodplain management that apply to
development of all areas of special flood hazard in unincorporated areas of Montgomery County.
The County Engineer administers the Flood Insurance Program in unincorporated areas of
Montgomery County. Each city within the County administers the Program within its corporate
limits. Almost all capital improvements for drainage and flood control in Montgomery County
are provided by municipal utility districts or cities for resolution of drainage and flood problems
within the jurisdictional boundaries of that particular entity.

1.5.6 Texas Water Development Board (TWDB)

The TWDB was created in 1957 to provide leadership, technical services and financial assistance
to support planning, conservation and responsible development of water for the State of Texas.
To accomplish its goals of planning for the state’s water resources and for providing affordable
water and wastewater services, the TWDB provides water planning, data collection and
dissemination, financial assistance and technical assistance services to the citizens of Texas. The
TWDB also represents the State to provide loans to local governments for water supply projects,
water quality projects, and flood control projects.

Pursuant to Title 31 of the Texas Administrative Code (TAC) Chapter 355 - Research and
Planning Fund, the TWDB may request proposals for possible contracts to develop flood
protection plans for areas in Texas from political subdivisions with the legal authority to plan for
and abate flooding and which participate in the National Flood Insurance Program. TAC 355.4
— Eligibility Guidelines state that any person may apply for research grants, but only political
subdivisions may apply for flood control, regional planning grants, and aquifer storage and
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recovery planning grant: Funding of projects shall be at the discretion of the board and comes
from funds in the research and planning fund. TAC 355.5 further states specific criteria for:

¢ Flood control planning project criteria:

(A) degree to which proposed planning duplicates previous or ongoing flood plans;
(B) project service area is regional versus local,

(C) history of flooding in project area;

(D) participation in National Flood Insurance Program;

(E) project organization and budget; and

(F) scope and potential benefits of project.

e Regional planning project criteria:

(A) degree to which proposed planning duplicates previous or ongoing plans;
(B) regional nature of project;

(C) conformance to certified water quality management plans;

(D) adequacy of water conservation plan and commitment to water conservation;
(E) project organization and budget; and

(F) scope and potential benefits of project.

The purpose of the flood protection planning grant program is to assist local governments in
developing flood protection plans for entire major or minor watersheds (as opposed to local
drainage areas) that provide protection from flooding through structural and non-structural
measures as described in 31 TAC 355.2. Planning for flood protection includes studies and
analyses to determine and describe problems resulting from or relating to flooding and the views
and needs of the affected public relating to flooding problems. Potential solutions to flooding
problems will be identified, and the benefits and costs of these solutions will be estimated.
Feasible solutions to flooding problems will be recommended from the planning analysis.
Solutions for localized drainage problems are not eligible for grant funding.

TWDB financial assistance programs are funded through state-backed bonds, a combination of
state bond proceeds and federal grant funds, or limited appropriated funds. Since 1957, the
Legislature and voters have approved constitutional amendments authorizing the TWDB to issue
up to $2.68 billion in Texas Water Development Bonds. To date, the TWDB has sold nearly
$1.55 billion of these bonds to finance the construction of water and wastewater related projects.
In 1987, the TWDB added the Clean Water State Revolving Fund (CWSRF) to its portfolio of
financial assistance programs. For FY 1999, up to $600,000 has been initially authorized for
assistance in flood protection planning from the Board's research and planning fund.

The TWDB proposes new 31 TAC Chapter 368, concerning the Flood Mitigation Assistance
Program (FMA). The new sections, as approved in August 1998, are to govern the board's
administration of grants for planning and projects under the FEMA Flood Mitigation Program.
The purpose of FMA is to assist state and local governments in funding cost-effective actions
that reduce or eliminate the long-term risk of flood damage to buildings, manufactured homes,
and other insurable structures. The long-term goal of FMA is to reduce or eliminate claims under
NFIP through mitigation activities. The program provides cost-shared grants for three purposes:
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planning grants to assess the flood risk and identify actions to reduce that risk; project grants to
execute measures to reduce flood losses; and technical assistance grants that the state may use to
assist communities to develop viable FMA applications and implement FMA projects.

TAC 368.5 provides eligibility criteria for FMA. For planning grants, communities that are not
on probation or suspended under the National Flood Insurance Program are eligible. Grants will
not be awarded to develop new or improved floodplain maps. A community is eligible for project
grants if it is not on probation or suspended under NFIP, and if it has received FEMA approval
of its mitigation plan. This section specifies that projects are eligible for planning grants only if
they are cost effective; are in conformance with various federal requirements including
Floodplain Management and Protection of Wetlands, environmental considerations, and
floodplain management regulations; and are located physically in a participating NFIP
community.

TAC 368.7 specifies types of projects eligible for FMA funding, such as: acquisition of insured
structures and real property and easements restricting property use; relocation of insured
structures; demolition and removal of insured structures; elevation of insured structures; other
activities to bring insured structures into floodplain management compliance; minor physical
flood mitigation projects; and beach nourishment activities.

1.5.7 U.S. Army Corps of Engineers

Regulations pertaining to the USACE participation in flood control projects are found in Part 238
of Chapter 33 of the Code of Federal Regulations (33CFR238). This regulation provides policies
and guidance for the participation of the USACE in urban flood damage reduction projects and
establishes criteria to distinguish between the responsibilities of the USACE and local
authorities.

Under the regulations, the USACE can participate in flood damage reduction work in urban areas
provided certain conditions are met. Flood damage reduction works do not include small streams
and ditches with carrying capacities typical of storm sewer pipes or a system of pipes
traditionally recognized as a storm sewer system. Urban water damage problems associated with
a natural stream or modified natural waterway may be addressed at a point where the flood
discharge for the 10-year storm event within an urban area is 800 cfs. Flood damage reduction
structures can be located above this point provided the benefits to areas which fall in the area
downstream qualified for flood damage reduction works are economically justified. The Division
Engineer may also grant exceptions to these criteria.

The USACE is allowed to utilize cost sharing and other provisions of local participation as long
as they are in conformity with applicable regulations for structural and non-structural flood
damage reduction measures.

Activities in waters of the United States are regulated by Section 404 of the Clean Water Act,
and if in navigable water, by Section 10 of the Rivers and Harbors Act of 1899. Due to
construction of the L.ake Houston dam, the West Fork of the San Jacinto River at the project site
is no longer navigable. Therefore, authorization under Section 10 is not required for this project.
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Section 404 of the Clean Water Act only regulates the placement of fill and dredged materials in
waters of the United States. For the purpose of this project, a Section 404 permit will likely not
be required if there is only removal and not deposition of dredged materials from/to the San
Jacinto River.

However, material dredged from Lake Houston will require disposal or storage. Disposal or
storage areas must be screened to ensure these sites are free from environmental constraints such
as impacts to wetlands and other waters of the U. S., archeological sites, or endangered species.
Placement of any fill or dredged material in a water of the U. S., including a wetland, will require
authorization under Section 404 of the Clean Water Act. Hydraulically dredged material stored
on an upland disposal area does not require a Section 404 permit, except where runoff water
from the disposal area enters a water of the U. S. The return water is considered dredged
material under Section 404 of the Clean Water Act. Its return to the San Jacinto River would be
considered a discharge of fill material. Discharge of the return water into the receiving stream is
permitted under Nationwide Permit 16, but the discharge must receive certification under Section
401 of the Clean Water Act from the Texas Natural Resource Conservation Commission
(TNRCC). Abandoned sand or gravel pits used for disposal of dredged material may become
jurisdictional if the pit is not used for a lengthy period, and if wetland plants invade an
abandoned pit.

Discharges of storm water runoff from construction activities that disturb more than five acres
must be covered by a Texas Pollutant Discharge Elimination System (TPDES) permit. Most
construction activities can be covered under the TPDES General Permit For Storm Water
Discharges From Construction Sites. Under this general permit, the EPA requires development
of a Stormwater Pollution Prevention Plan (SWPPP). If five acres will be disturbed by the
proposed project then a draft Storm Water Pollution Prevention Plan will be required. This five-
acre limit is for the entire site and cannot be circumvented by dividing the site into smaller
projects or by phasing development. Future revisions to the TPDES regulations may reduce the
five-acre minimum.

1.6 Conclusions

As a result of the Problem Definition and Analysis, several observations and recommendations
are identified as follows.

1. Sediment deposits identified in the 1994 TWDB hydrographic survey showed a minor
increase in flood levels of less than 0.18 feet for the 100-year flood at cross sections A
through E in comparison with the FEMA updated model. At FEMA locations F, G, and
H, the cross-sections do not match the exact FEMA sections both in location and
orientation. However, an approximate plus or minus one-foot change of 100-year flood
levels were shown throughout this upper reach. After the October 1994 storm, the 1995
Lake Houston Task Force data indicated that the channel had accumulated additional
sediment deposits in the vicinity of FEMA cross sections B and C. As a result, the 100-
year flood profile showed an increase of an additional 1.0 to 1.5 feet upstream as
compared to the original FEMA model.
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Results of the 1999 survey showed that a lesser amount of the sedimentation was
observed at sections A, B, and C than that from the 1995 survey. As a result, no
significant increase of the flood level is shown per the 1999 survey. It was not clear
whether the additional sedimentation, as reported from 1995 survey, was caused by the
interim, temporary effect of the sediment transport or was only a datum problem.

Based on information obtained from the Harris-Galveston Subsidence District, 1t was
reported that some degree of subsidence has occurred in the area. Efforts were made to
adjust historical survey data to the common datum for comparison purposes. However,
no consistent correlation can be used to adjust 1999 elevation data to the 1973 datum.
Based on limited data found in the study area, it was concluded that differential
settlement from the subsidence is relatively small and was therefore unadjusted. More
detailed data regarding the vertical datum change in the study area will be needed to
assess the extent/impact of any recent subsidence.

Sediment loads reported from previous studies indicated that the annual sediment loads
range from 102,000 to 279,000 tons with a mean of 176,000 tons in the study area.
Assuming the dry weight of the submerged sediment is approximately 52 Ibs/ft’, total
annual sedimentation is equivalent to approximately 160 to 300 acre-ft/'year. These
findings appear to be consistent with the channel profile survey data as reported in the
previous studies.

Among the contributing tributaries within the study area, anticipated sediment source
distribution is estimated at approximately 42, 18, 15, and 25 percent for Cypress, Spring,
West Fork, and others, respectively. It should be recognized that very limited data and
studies were available to interpret the sediment sources, especially as they may vary
temporally and spatially due to variations in the sediment, flow properties, turbulence,
timing, locations, and position relative to the stream bed relief. In general, it is expected
that the sediment load and movement is likely to occur in accordance with major
storm/flood events. Due to the complexity and variations of the sediment process, efforts
should be established to provide further, continuous monitoring of the sediment data at
various strategic locations along the related tributaries and the West Fork of the San
Jacinto River. The monitoring program should also be focused on during and following
major storm events to verify the dominant sediment movements. The local USGS office
had estimated that it would cost approximately $300,000 doliars to monitor five or six
locations during various storm events within a three-year period.

Results of the 1999 channel survey indicate that overall volume in the study area shows a
net conveyance decrease of approximately 3,100 acre-ft in comparison with the FEMA
model (1970°s survey). This is more or less due to the sedimentation in the study area.
Significant sedimentation, which accounted for approximately 15 to 20 percent of the
100-year flood cross-sectional area, was observed at the FEMA cross sections A, B, C, D,
and H. In addition, minor sedimentation was observed at the US Highway 59 and the
railroad bridge; whereas, channel scouring was observed at the Lake Houston Parkway
bridge.
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6. Even with the amount of the sedimentation as noted above, only a small increase (i.e.,
less than approximately one foot) of the 100-year flood level was found in comparison
with the original FEMA study. The impact of the sedimentation was compensated to
some degree by nearby channel scouring and, in some areas, a better defined over-bank
terrain data that provided more flow conveyance area than the FEMA hydraulic model.
Due to the loss of a relatively small percentage of the overall available conveyance

capacity, the level of the sedimentation does not pose a significant impact to the flood
level at this time.

7. There is evidence that the sediment has progressively migrated further downstream
toward the confluence with the main body of the Lake. Due to the wider channel at this
location, it is anticipated that significant quantities of additional sediment may be
accumulated before the sediment will be transported further into the Lake. The rate of
accumulation of the sediment in the lower reaches of the study area and the rate of
transport into the Lake requires further evaluation. An updated volumetric (bathymetric)
survey of Lake Houston is warranted to verify its current condition.
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2.0 Evaluation of Alternative Flood Control Solutions

This section discusses various flood control options including:

e A general evaluation of flood control measures such as flood protection levees, hydraulic
conveyance improvement, regional detention and flood control reservoir, as well as non-
structural floodplain buyout solutions (Section 2.2),

Alternative sediment removal options (Section 2.3)

¢ Long term floodplain management and sediment control options to minimize potential future

sediment impacts (Section 2.4)

From the range of options, an initial assessment and basic screening was conducted (Section 2.5)
to formulate a selected number of alternative project configurations to be considered as potential
solutions to the identified flood concerns.

2.1  Objective

The objective of this study was to evaluate potential mitigation efforts for possible improvements
of the existing and, potentially, future impact of the sediment-related flooding problems. As
applicabie, the target solutions are to restore the effective channel conveyance so that base-flood
conditions can be maintained according to the original FEMA 1970’s model condition, or can be
improved to achieve reduced levels of floeding in critical areas.

Flood control options were developed for the area along the West Fork of the San Jacinto River
between the FM 1960 bridge and US Highway 59 bridge. Historical flooding conditions within
this reach primarily have been within the regulated floodplain area where large over-bank areas
of approximately 6,000 to 8,000 feet in width have experienced flooding. As a result of some
concentrated early pre-FIRM development (i.e., development prior to the floodplain regulations)
within this existing floodplain area, many existing structures are subject to flooding during
extreme events.

As concluded in Section 1.0, Problem Definition and Analysis, only a small increase of the 100-
year flood levels was identified in a few channel sections in comparison with the current
regulatory floodplain. The impacted channel sections are mainly located from upstream of FM
1960 bridge (river mile 7.4 from the Lake Houston Dam) to cross section A (river mile 10.1 or
FEMA station mile 3.615), and from cross-section A through cross section E (river mile 13.6 or
FEMA station mile 7.09). The increases are likely due to the backwater conditions from Lake
Houston and from sedimentation between the FM 1960 bridge through cross section E. These
increases are considered minimal since the sediment only accounted for a relatively small
percentage of the effective flow capacity. However, accumulation of further sedimentation
toward Lake Houston and the FM 1960 bridge may progressively aggravate future flood
conditions near the downstream reach of the study area.

As indicated in Section 1, the overall area of impact due to the change of the floodplain

boundaries (1999 survey versus FEMA) are shown in Appendix C. In general, the impacted
areas are mainly located along the lower reach of the West Fork channel downstream from the
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Lake Houston Parkway area and are the result of the better defined over-bank terrain data from
the 1999 survey. The actual area of impact, resulting from the small increase of flood level {(or
sediment impact), is believed to be relatively small.

2.2 General Evaluation
This section outlines available measures that were considered to improve flood conditions in the
study area or to mitigate the potential flood damages. As applicable, issues associated with each

alternative are briefly discussed to identify the suitability of the option for further project
considerations.

2.2.1 Flood Protection Levee

Flood protection can be achieved through construction of levees as a structural alternative to
restrict the flood flow within a designated channel course. Considerations for flood protection
levees require understanding of the floodplain topography and hydraulics, area utilization and
ownership of the protected areas, as well as the degree of impact of the potential floods. Due to
the large extent of the floodplain area, close proximity of the existing subdivisions to the main
channel, and relatively undeveloped nature of the area, a large-scale flood protection levee is not
considered a practical or cost-effective solution. Only a small portion of the marginally
impacted properties near the outer band of the floodplain boundary would stand to benefit.
Preliminary cost estimates for a typical 20-foot high levee construction along the channel are
approximately $4 to $5 million dollars per mile of levee construction, excluding land cost. In
addition, there are significant capital costs for controlling back-levee drainage usually consisting
of large stormwater pumping stations to lift tributary streamflow over the levee structure. Asa
result, total cost would exceed $50 million dollars for a project to be effective. Finally, there is a
significant long-term operating and maintenance cost associated with this option. When you
combine those cost factors with the continued risk of failure associated with any levee
alternative, this option becomes very undesirable and was consequently eliminated from further
consideration.

2.2.2 Improvements to Hydraulic Convevances

Potential flood levels can be reduced through enhancements to the hydraulic carrying-capacity of
the river; including: 1) decreasing friction losses through removal of obstructions such as
vegetation, or unfavorable topography, or constructing surface lining measures such as concrete
riprap; 2) enlarging the existing channel conveyance capacity by removing material (either inside
or outside of the low-flow channel); and 3) construction of additional by-pass channels or relief
channels outside of the current flood channel to convey flood events downstream. Each of these
options will allow flood events to be conveyed through the area either at a faster velocity or at a
lower profile than existing conditions, thus reducing the resulting flood level for a given event.

Because of the extremely large flood events which are conveyed through this reach of the river,

reducing friction losses will have little impact on the flood levels. Typical channelization
alternatives, such as vegetation removal and concrete-lining, would be environmentally
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unacceptable as well as prohibitively expensive; therefore, they were not considered as a part of
this study.

Channel enlargement, primarily through sediment removal, was considered one of the more
practical alternatives for achieving a flood-level reduction for this study area and is discussed in
more detail in subsequent sections of the report. Excavation in channel over-banks, while
possible, is more probiematic. Costs for material removal for this option are somewhat lower
than for conventional dredging; however, a greater volume of material must be removed to
obtain the same level of flood reduction and environmental damages are significantly greater.
Additionally, there are secondary recreational benefits associated with restoration of channel
capacity which are not obtained through over-bank excavation. For these reasons, channel
enlargement options were focused on the main channel through the use of dredging.

Similarly, construction of by-pass channels is not viewed as a practical alternative in this area.
There are no major meanders or favorable topography present in this area to create opportunities
for achieving flood-level reductions by short-cutting or constructing new channels at a shorter
distance than the existing channels. An added disadvantage for this alternative would be the
requirement to purchase additional property outside of the floodplain along any possible route
for a by-pass. Consequently, no further consideration of flood by-pass was deemed to be
warranted.

2.2.3 Regional Detention and Flood Control Reservoirs

In a regional detention or flood mitigation reservoir option, flood control is achieved by
detaining a large portion of the peak flow in a selected storage area during major storms,
therefore reducing the peak flows downstream of the storage area. For the purpose of this study,
the identified regional detention area must have adequate storage capacity to provide a reduced
flood level for selected channel sections (i.e., sections A through E) which are impacted by
sedimentation. A preliminary estimate of the required storage capacity (based on a typical 100-
year frequency storm event) for the area suggests a minimum volume of approximately 50,000
acre-ft. For preliminary assessment purposes, an approximate 5,000-acre land acquisition would
be required to support this option. A potential location would be in the vicinity of the Spring
Creek and West Fork San Jacinto River confluence. Based on cost data developed for the
Planning Report for the San Jacinto Project (Lower Lake Creek Reservoir) conducted by the
Bureau of Reclamation in 1988, the estimated total cost for a similar sized reservoir, including
land and other necessary structures, would be in the order of $50 ~$100 million. Due to the
magnitude and regional nature of this option, in-depth watershed planning and analysis, as well
as additional environmental studies, would be required to further evaluate this option. Therefore,
this option is not considered to be a cost-effective solution to mitigating the sedimentation issue
in this study.

2.2.4 Fioodplain Property Buyout

Purchase of property and removal of structures from the floodplain is considered a “non-
structural” alternative since this option requires no construction of any levees, channel
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improvements, or detention facilities. Further evaluation of the floodplain buyout option was
considered appropriate in order to provide comparisons with the structural alternatives. The
majority of existing flooding problems in this area are associated with previous development of
properties within the low-lying floodplain area prior to the existence of adequate knowledge or
regulations covering development within a floodplain. As a result, many of these properties have
experienced repeated flood losses and many have subsequently been vacated, bought-out, or
flood-proofed. Since the 1980’s, the City of Houston, Montgomery County, and Harris County,
through the assistance of the HCFCD, have been actively involved in using federal and local
matching funds to varying degrees for buyouts of repetitive flood prone properties. With the
requirements created by current floodplain management policies, no new permits for
construction located in the floodplain may be granted without prior approval of the necessary
flood protection measures. Presently, buyouts of the repetitive flood prone properties that are not
in compliance with the current floodplain regulations are considered by governing agencies to be
an economically feasible solution to mitigating future flood damages.

2.3 Sediment Removal

Sediment removal provides a direct means to restore the flood control capacity that was changed
due to the impact of sedimentation. As indicated in this study, sedimentation has accumulated
mostly downstream along the West Fork channel toward the main body of Lake Houston.
Results of the 1999 survey data, in comparison with the FEMA data, indicated that the cross-
sectional changes due to sedimentation created a net conveyance decrease of approximately
7,500 acre-feet and 3,100 acre-feet for reaches between the FM 1960 bridge and cross section A
and between cross section A and U.S. Highway 59 bridge, respectively. As a result, hydraulic
modeling using the 1999 survey data indicate that flood level increases of approximately 0.75 to
0.5 feet are created at cross section C and D upstream of the Lake Houston Parkway bridge. In
addition, flood level increases of 1.0 to 1.1 feet are shown at cross sections A and B, downstream
of the Lake Houston Parkway bridge due to increased starting water conditions from Lake
Houston. For the upper section of the study area toward U.S. Highway 59, reduced flood levels
were identified in comparison with original FEMA conditions. In summary, the impacted
channel sections are mainly located along a 2.7- mile reach and a 3.5-mile reach located between
upstream of the FM 1960 bridge to cross section A and between cross sections A through E,
respectively.

Typical channel dredging options were evaluated to achieve sediment removal. These initial
evaluations included: sediment removal techniques; sediment handling and disposal options;
various dredging configurations; and resulting flood level reduction/improvements. Depending
on the effects of the hydraulic conveyance improvement, a number of channel and/or area
dredging configurations have been identified. Figure 2-1 illustrates approximate locations of
various sediment removal sites regarding this option.

2.3.1 Sediment Removal/Dredging Technigues

A number of dredging techniques were considered for sediment removal. The most favorable
technique will be dependent upon several factors such as the quantity and type of material to be
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dredged, the selected disposal alternative, the availability of equipment and its cost of
mobilization, and overall environmental impact. The following provides a discussion of several
dredging techniques considered.

Hydraulic Suction Dredging

The hydraulic suction dredge is the most commonly used dredging technique. It removes
loose materials by suction pumping and discharges dredged material via pipeline to upland
areas. The dredge is typically equipped with a rotating cutter (or auger) apparatus
surrounding the intake end of the suction line. The dredge is generally mounted on a barge
and uses two stern spuds to hold the dredge in working position and to advance into the cut
or excavation area. Dredged materials typically contain solid content of 10 to 20 percent by
dry weight, depending on the material being dredged, the depth, the pump horsepower, and
the pumping distance. Typical dredge production rates, under normal working conditions for
dredge depths of 10 to 20 feet, range from 45 to 105, 60 to 300, and 120 to 540 cubic yards
per hour (yd’/hr) for a 8-in, 10-in, and 12-in dredge line, respectively (Ref: Dredging and
Dredged Material Disposal, USACE, EM1110-2-5025). The hydraulic dredging is a
continuous, closed dredging system that can operate in a maximum economical and efficient
manner. This type of dredging however, has problems removing coarser materials and
debris.

Mechanical Dredging

This type of dredge is basically a barge-mounted mechanical excavator that removes loose or
compacted materials by forms of power shovel (dipper dredge), backhoe, or
clamshell/dragline bucket (bucket dredge). Production rates for mechanical dredging can be
comparable to hydraulic dredging. The mechanical dredge is an open dredging system that
exposes dredged material through the entire water column in an open bucket. The process is
usually more sensitive to spillage and turbidity unless a special, watertight bucket is used.
This type of dredging can handle higher solid content and is more productive on coarse or
compacted materials and debris. Transport of the dredged material is usually by barges and
may require a minimum water depth of 5 to 10 feet.

Mix-Air, Jet-Pump Dredging

This type of dredge uses an innovative mixed-air jet pump technology that combines high-
pressure jet water and air to remove loose or hard materials, including sludge and gravei,
with a conventional jet pump. The dredge can remove high concentration of solid content up
to 80-90%. The process of the jet-pump dredging is the same as hydraulic dredging.
However, production from the jet-pump dredging can be more efficient than typical
hydraulic dredging because of its higher solid content. Due to its relatively new status, jet-
pump dredging should be tested to ensure the applicability for this project before selection.
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Conventional Excavation

Sediment removal, using the conventional excavation method, may include the use of
common earthwork equipment such as backhoe, dozer, gradall, clamshell, and dragline. Due
to access restriction, conventional excavations to remove river sediment are applicable to
limited areas where river banks or local sand bars are above normal water level
Conventional excavation can be effective in initial area clearing and excavation of materials
above normal water table. To facilitate a larger area excavation, other means such as use of
cofferdams or lowering the water level of Lake Houston may be further considered.

For the purpose of this study, it is expected that conventional suction dredging by barge, used in
combination with conventional earthwork excavations, would be suitable for this option. The
jet- pump dredging appears to be a promising alternate. Final selection of the dredging method
will be determined by the overall cost factor at the time any project is funded for construction.

2.3.2 Sediment Handling and Disposal

While selection of proper dredging techniques is essential for economic considerations of
sediment removal, the selection of the disposal alternative is equally important in determining
the viability of the project from both an economic and environmental standpoint. Initial
evaluations of the sediment handling and disposal options may include:

Pipeline Discharge Disposal

Discharge pipeline method is most commonly used in conjunction with hydraulic suction
dredging for handling dredged materials. Using discharge pipelines, dredged slurry can be
pumped for relatively long distances to an upland disposal area for further matenal process or
productive uses. For typical dredging operations, slurries of 10 to 20 percent solids (by dry
weight) can be easily handled through discharge pipelines. Typical discharge pipelines may
include pontoon mounted (over-water) or regular (over-land) pipelines to transport dredged
slurries. Pipeline routing through land, if required, may require the arrangement of
temporary pipeline easements. For long distance pipelines above approximately 3,000 feet in
length, additional booster pumps will be needed. Actual selection and routing of the
discharge pipeline will depend on several factors such as the location of and distance to the
disposal site, material being dredged, dredging depth, and horsepower of dredge pumps.

Containment Area Disposal

This option uses diked containment areas to retain dredged matenal solids while allowing the
carrier water to be released from the containment area. Locations of the containment area
are usually determined by land availability near or adjacent to the riverbanks or dredging
location for immediate material disposal and dewatering. Containment area disposal and
pipeline discharge are usually worked together to handle the dredged matenals.

Two key considerations for the containment area disposal include: (a) a large enough land
area to provide an adequate storage capacity in accommodating dredging quantities and (b)
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properly sized dikes and weir to attain the highest possible efficiency in retaining solids
during the dredging operation in order to meet effluent solids requirements. The disposal
process involves pumping dredged material into containment areas in a slurry state. The
dredged slurry then allows for sedimentation and retention of suspended solids while
maintaining ponding of the excess, decant water in the containment area. The removal of the
ponded water is achieved by controlling the height of the overflow weirs with acceptable
effluent standards. The dredged solids are further retained to reduce additional water content
for subsequent disposal or productive use.

Effective planning and design of the containment area requires a thorough understanding of
the dredging process. The location, volumes, frequencies, and types of material to be
dredged must be estimated. A major consideration in proper containment area design and
operation is to maximize the active dewatering through continued drying and consolidation
of the dredged solids. The most economic dewatering technique involves efforts to
accelerate natural drying by placing the dredged material in thin lifts over large open land
area and promoting surface drainage. To facilitate effective site management, a large
containment area may be divided into several compartments. Each compartment can be
managed separately so that some compartments are being filled, settled, or surface drained
while the dredged solids in others is being dewatered.

e Disposal Sites

Preliminary site visits in the Fall of 1999 and screening of the study area suggests that several
existing active and abandoned gravel pit mining areas may be available to accommodate the
disposal or handling of the dredged materials. Some of these sites are now vacant lands
within the floodplain and upland area of the West Fork of the San Jacinto River. These sites
typically have low assessment of property values and no development potential and are either
abandoned or existing sandpit sites. Specific findings during the site visits and relevant site
photos regarding the potential disposal sites are shown in Appendix D. As shown in Figure 2-
1, some of the potential disposal sites are:

- Hallett Materials, Porter, Texas - This site is an active 450-acre private sandpit
operation located at east side of the West Fork San Jacinto River approximately
three miles north of U.S. Highway 59. This site is currently leased by Hallett
Materials and has an ongoing sandpit operation that was reported in its final five
years of the operation. The site currently processes approximately two million
tons of sand every year, of which approximately 70 percent is sold for commercial
use. Hallett materials has shown interest in possibly buying the dredged materials
to support the dredging effort in this study (Meeting with Frank Johnson of
Hallett Materials).

- Moonshine Hill Old Sandpit Site - This site is an old sandpit location,
approximately 100 acres (two operations), located approximately two miles east
of U.S. Highway 59 along the south side of the West Fork San Jacinto River, just
southwest of the Belleau Wood Subdivision. It appears that the site is owned by
Houston Industrial Materials (HIM Inc.) and is currently leased to two sandpit
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operators. The site is mostly located in the floodplain. One of the operators is
Genoa Materials who 1s currently building a new processing plant on site and is
planning to dredge approximately one million cubic yards of material. Several
other existing sandpits appeared to be inactive during time of the visit.

- Don Schneider Materials Sandpit — This site is registered as a farm and vacant
land of approximately 200 acres located approximately one mile east of U.S.
Highway 59 along the south side of the West Fork San Jacinto River, just east of
the Riverside Crest Subdivision. The site is comprised of three large pits and only
one pit remains active. Estimated fill quantity of the existing pits was reported at
approximately one million tons from previous dredging activities.

- Barto Watson Sandpit - This site is a small 8.7 acre site located east of the US 59
and west of the railroad along south side of the main channel. Estimated fill
quantity of the existing pits was not known.

The sites described above represents only a few of the potential sites in the study area which
may be available for disposal site consideration. Due to the limited scope in this study,
further feasibility analyses of these sites or other sites will need to be further evaluated if any
project moves forward.

e Hydraulic Dredge Fills

It is likely that dredged materials may be utilized directly or indirectly (after material
process) as hydraulic dredge fills for low land areas within the study area. Hydraulic dredge
fills have been successfully used to prepare sites for potential productive use as commercial,
residential, or recreational sites. To prepare a site for dredge fills, a similar process using
diked containment areas may be utilized. Recreational use of dredge-filled sites is popular
because it requires minimum planning, less foundation support, and lower cost due to its
open space and light construction nature of the work as compared to other land uses. In
addition, the recreational sites along the river channel are easter to be achieved and permitted
to serve multiple-use site development (i.e., flood control and recreation). However, in order
to locate dredged fills in the floodplain, further hydraulic analyses will be required to confirm
that no impact will occur to the existing flood conditions.

For the purpose of this study, dredge fill projects may be considered at several potential sites
within the study area. To ensure no negative impact to the flood plain, these potential fill
sites should preferably be located outside the floodway and farther away from the main
channel. As shown in Figure 2-1, the following sites may be considered for dredged fill
projects. Preliminary site visits to identify potential site conditions were conducted in the
Fall of 1999. Specific findings during the site visits and relevant site photos regarding the fill
sites are provided in Appendix D.

- 118-Acre Private Property - This site is located near midpoint of the study area

just west of the Kingwood Country Club along the north side of the main channel.
The site contains approximately 118 acres of vacant land. Reportedly, the
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property owner is interested in obtaining approximately eight feet of dredged fill
material to elevate the site for future development. However, the majority (i.e.,
75 percent) of the property, except the northeast corner, is within the floodway
which has limited development values. It should be noted that environmental
issues, hydrologic studies, and permits will be required to use dredge fiils on this
property (Meeting with TC&B, September 1999).

- 187-Acre Private Property - This site is located just north of the 118-acre site
indicated above, and contain two separated parcels for a total 187 acres.
Reportedly, the property owner has already sought approval to utilize about
300,000 yards of borrow fill material within the property (Meeting with TC&B,
September 1999). It is possible that dredged fill material may be used to
supplement these fill requirements. However, the earthwork at the site is already
scheduled for early next year (Year 2000), and the proposed dredging efforts will
not likely be compatible with this schedule.

- Friendswood Development Site - This site is a 62.7-acre site located just east of
the Lake Houston Parkway bridge along south side of the main channel. The site
is owned by the Friendswood Development Corporation. Due to its prime
location and land values, this site may be a potential beneficiary of the dredged
fill material for future development. Further investigation and analysis is needed
to determine the feasibility of this site.

Wetland Creation and Enhancement

The use of dredged material for wetland creation and enhancement offers a potentially
feasible alternative to other off-site or upland disposal options where practicable. This
alternative is often attractive, especially when other disposal options are constrained by
public opinton and/or regulations or limited by availability of disposal sites. In addition, this
alternative may be necessary when restoration of wetland habitats or mitigation of wetland
impacts is required. To attain the maximum credit for wetland creation, wetlands should be
created in upland areas or other areas currently not jurisdictional under section 404 of the
Clean Water Act, or by enhancement of existing low quality wetland areas. However, in
order to place dredged materials in the floodplain, further hydraulic analyses will be required
to ensure no impact to the existing flood conditions.

For this study, there is limited opportunity for creation of potential wetland sites due to the
highly fluctuating channel flows and the unstable nature of the sediment deposits in the
floodplain area. However, it is possible that some of the old, existing sand and gravel pits in
the area may be considered for wetland enhancement. These pits are often deep enough to
intercept groundwater and may be economically desirable to support habitat development.
Placement of dredged material in these areas may transform these areas of low habitat value
into areas of much greater habitat value by converting these deeply incised, relatively deep
water areas into shallow water habitats more easily accessed by terrestrial organisms. Sand
and gravel pits in lower elevations within the floodplain would likely be better sites for
wetland creation since these would likely be in areas with shallower water tables and would
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receive more frequent inundation by flood events. Where no sand or gravel pits exist,
dredged material couid be used to create gently sloping berms that could intercept and pond
water flowing down hillsides and in small drainages.

Placement of dredged material in existing wetlands, including poor quality wetlands would
likely not benefit these wetlands unless this material was used to impede the flow of water
through or increase the depth of water in these areas, thereby increasing their value.

e (ffsite Productive Uses

In conjunction with the optional sediment handling methods described above, other
considerations were given in terms of potential offsite productive use of the dredged
materials. Based on a preliminary assessment of the material characteristics, the sediment to
be dredged can be reused as a natural resource or construction material for a number of
purposes. However, these materials will require some minimal, upfront handling efforts such
as transportation, dewatering, screening, segregation, and/or storage. Potential offsite
productive uses of the dredged materials may include:

- Building materials such as concrete sand, mortar sand, bank sand, etc.

- Dredge filis for agriculturai land enhancement or land reclamation.

- Landfill daily cover materials.

- Inert materials for sludge treatment at wastewater treatment plants.
As a result of the physical and chemical characteristics of the materials, compatibility of the
dredged materials for the above suggested productive-use is not expected to be a problem.
However, feasibility of transportation, the cost of material processing and handling, and

market demands must be further considered to determine the most economical offsite
productive use.

233 Environmental and Regulatory Issues

The expected environmental issues associated with sediment removal and disposal operations
may include:

¢ Impact of water quality such as increases in turbidity and resuspension of contaminated
sediments due to dredging operation;

e Impact of surface water discharge and return water quality espectally for upland disposal
of dredged material;

s Impact of the existing wetlands, vegetation and habitats resulting from the handling and
disposal of dredged materials.
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In general, it is believed that water quality impact due to dredging operation may only be
considered a limited, local or temporary effect. Erosion of the current channel banks or the
existing sediment beds could result in greater impacts to water quality than those from dredging
operations. Impact due to contaminated sediment should be non-existent since no contamination
was detected from samples taken from Lake Houston. The impacts of surface water discharge
and return water quality for upland disposal option will require the implementation of Storm
Water Pollution Prevention Plan and an appropriate discharge permit from the Texas Natural
Resource Conservation Commission. For dredged material handling and disposal, the impacts
may result in the loss or disturbance of vegetation, habitat and wetlands in the area. However, it
is expected that the impacts may be limited to the low-quality, shallow water and sand bar areas
if only suitable sediment removal or disposal options are considered.

Under current regulations, dredging in a wetland or other water of the United States that is not
navigable does not require authorization or permitting under Section 404 of the Clean Water Act
and, therefore, no regulation or mitigation is expected from the U.S. Army Corps of Engineers.
However, any placement of dredged material in a wetland or other water of the United States
will likely trigger the permit with the Corps. The Texas Parks and Wildlife Department may
require mitigation of wetlands impacted by dredging if State funds are involved in the work.
Additionally, any activity on site will require reviews by related agencies for potential existence
or impact of the cultural resources, threatened and endangered species, and the Texas Coastal
Management Program. For this study, detailed environmental and regulatory issues are further
discussed in Section 3.2.3 for the selected project alternatives.

2.3.4 Sediment Removal/Dredging Alternatives

Several different dredging alternatives were evaluated to achieve sediment removal for flood
reduction. Since flood level increases were found mainly along the downstream portion of the
West Fork channel, only selected dredging alternatives in the impacted area were considered.
For the purpose of this study, the objective for flood reduction was to restore the restricted
channel sections to their 1970’s condition (the original FEMA study). As shown in Figure 2-1,
the selected dredging alternatives included:

e Channel Improvement Upstream of the FM 1960 bridge

This option evaluates a channel improvement option for a 2.7-mile reach from the FM 1960
bridge (RM 7.4) to the mouth of the West Fork of the San Jacinto River (RM 10.1). Typical
channel configuration used for this option includes a uniform channel bottom with a
relatively gentle side slope of 20 (H) to 1 (V) to minimize disturbance in the upper river bank
area. To create a uniform channel slope toward the FM 1960 bridge, the channel bottom
would be excavated to an elevation of 23 feet MSL (1973 datum adjusted) at the upstream
end and decreasing to an elevation of 15 feet MSL at the downstream end. Depending on the
effects of the conveyance improvement, various channel configurations (i.e., bottom width,
depth, etc.) were evaluated to assess the level of sediment removal in this option.
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Channel Improvement Downstream West Fork San Jacinto River

This option evaluates a channel improvement option for a 3.5-mile reach along the
downstream portion of the West Fork channel between FEMA cross section A (RM 10.1)
passing the Lake Houston Parkway (RM 11.6) to FEMA cross section E (RM 13.6) near the
River Grove Park. Similar to the previous channel improvement, typical channel
configuration includes a uniform channel bottom with relatively gentle side slopes at 20 (H)
to 1 (V) to minimize disturbance in the upper river bank area. Two different channel bottom
elevations were evaluated, one at 28 feet sloping to 26 feet and the other at 24 feet sloping to
20 feet, to match a uniform channel slope toward cross section A.

Selected Area Dredging between Lake Houston Parkway Bridge and River Grove Park (Four
Areas)

This dredging option considers the dredging of four selected areas in the channel over-bank
areas to provide additional conveyance capacity at the respective area. These selected
dredging areas contain mostly low-lying sandbars that were formed by sediment buildups
adjacent to the main channel. The selected area dredging included.

Dredging Area A - Downstream of Lake Houston Parkway Bridge (at/near
FEMA cross section B, RM 11.3)

Dredging Area B-  North Side of the Lake Houston Parkway Bridge (RM
11.6).

Dredging Area C -  Southwest of Lake Houston Parkway Bridge (at/near
FEMA cross section C, RM 12.2).

Dredging Area D~ South of Kingwood Country Club (at/near FEMA cross
section D, RM 12.9)

Similar to channel dredging as indicated above, typical configuration in these areas includes
dredging to an approximate elevation between 25 to 35 feet to remove most of the sandbars
within the river banks. Side slopes of the dredged area will be no steeper than three
(horizontal) to one (vertical) to maintain area stability. Depending on the effects of the
conveyance improvement, various channel bottom elevations were assumed to assess the
level of sediment removal.

2.3.5 Hydraulic/Convevance Improvement

For each of the selected dredging alternatives and configurations as indicated above, the
hydraulic/conveyance improvement was analyzed to determine the effect on flood levels for
various levels of the sediment removal. For initial assessment, the improved flood conditions for
each dredging configuration are listed in Table 2-1. Results of the hydraulic analysis suggest
that:
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e Sediment removal in the area upstream of the FM 1960 bridge wiil have, hydraulically,
minimal or no effect on flood levels due to the backwater condition from the main Lake
Houston itself. The maximum flood level reduction is limited to approximately 0.1 feet if the
entire area is restored to the original FEMA condition (1970’s).

o Sediment removal in the lower reach of the West Fork channel may provide some smail
flood reductions (i.e., less than 0.58 feet) at or near the Lake Houston Parkway bridge area.

o Selected area dredging at areas A through D may provide some small to minimal flood
reductions (i.e., 0.11 to 0.52 feet) upstream of the dredging area.

2.4  Long-Term Sediment Maintenance Options

For all of the flood control options outlined above, long term sediment management and/or
maintenance dredging are necessary to minimize the on-going and potentially accumulative
impact of continued sediment build-up in the area. As concluded in earlier sections, the
available data suggests that annual sediment load in the study area may be accruing at a rate of
approximately 160 acre-ft/year for the reach from US Highway 59 toward FEMA cross section A
and at a rate of approximately 350 acre-ft/year near the upstream reach of the FM 1960 bridge.
The following are sediment maintenance options considered in this study.

2.4.1 Maintenance Dredging

Sedimentation is evident in the area near or downstream of the Lake Houston Parkway bridge,
especially toward (or passing) the FM 1960 bridge area. The rate and location of the
sedimentation depends on the magnitude of the storm events, configurations of the flow area, and
characteristic of the sediment. For the purpose of this study, sediment rates between 160 to 350
acre-ft/year (250,000 to 500,000 yd3/year) were estimated. At this sediment rate, there is only a
minor impact in flood levels as concluded by the hydraulic modeling. However, it is conceivable
that sedimentation may progressively aggravate future flooding problems as further conveyance
restrictions may develop in the area downstream of the Lake Houston Parkway bridge toward
Lake Houston. Upon further evaluation, maintenance dredging was considered in the following
two scenarios:

e Maintenance Dredging at Bridge Crossings (Four Locations)

Under this option, the need for maintenance dredging was evaluated at all four existing
bridge crossings such as US Highway 59 (RM 17.9), the Southern Pacific Railroad (RM
17.6), Lake Houston Parkway (RM 11.6), and the FM 1960 bridge (RM 7.4). Evaluation at
these bridge locations indicated that specific dredging at these bridge crossings 1s not
required since no sediment buildup was observed at the bridge crossings. As a result, other
than routine debris removals following storm events, no specific maintenance dredging is
considered at the bridge crossings.
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e Maintenance Dredging Upstream of FM 1960 Bridge

Maintenance dredging was also evaluated for long-term maintenance consideration to
prevent further buildup of the sediment at the FM 1960 bridge area. Based on the estimated
sediment rate, it is expected that regular maintenance dredging at five to ten-year intervals
may be necessary in maintaining the current channel conditions. However, our modeling
analyses indicated that maintenance dredging at this location will not provide any significant
flood mitigation benefit. Therefore, the value for maintenance dredging in this area will only
mitigate a relatively small loss of storage capacity for Lake Houston, which would provide
minimal benefit to the yield of the reservoir. Due to the high cost of maintenance dredging at
this location, it is not considered an effective option and is not recommended.

2.4.2 Sediment Basin

Sedimentation basins either on- or off-channel provide an alternative in managing the inevitable
sedimentation within a designated area. As a long-term maintenance solution, sedimentation
basins may provide an effective solution for minimizing potential sediment buildups and
prolonging the existing life of the channel conveyance. A sedimentation basin usually requires a
large surface area with relatively shallow depth (i.e., 10 to 15 feet) to be effective. Depending on
the size/configuration of a basin and the characteristics of the sediment loads, a sediment basin
may be constructed at a reasonable cost to provide relief of the sediment loads. As a dedicated
sediment trap, on-going sediment maintenance can be easily implemented at regular intervals in
order to maintain the optimal condition of the channel conveyance.

Possible locations for sedimentation basins available in this area include on-channel basins such
as dredging areas A and D as well as off-channel areas utilizing old sandpit sites such as Don
Schneider Materials’ property located east of the US Highway 59 or Hallett Materials’ property
located approximately 3 miles north of the study area. It is expected that some of these potential
off-channel sites may be developed jointly with local business participation such as the existing
sandpit operators. By utilizing the existing sandpit operation and facility, the existing channel
may be diverted through the existing empty pits which can be designed to function as off-
channel sediment basins while maintaining normal flow through the area. In return, the sandpit
operator can dredge and process the sediment for resale purpose. As a dedicated sediment trap,
the basin can be maintained via regular dredging by the sandpit operator.

For the purpose of this study, only on-channel sediment basins are evaluated due to their optimal
design configurations and relatively reasonable cost for construction. For off-channel sediment
basins, further investigations and studies are needed to assess the feasibility of this alternative.

2.5  Project Screening and Formulation

Qualitative screening of the flood control options were conducted to facilitate the selection of the
potential project alternatives. For the initial assessment, screening criteria consisted of the
general cost, flood control improvement, constructability, environmental impact, and
maintenance requirements for each alternative. Results of the project screening are summarized
in Table 2-2.
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As a result of the initial assessment and screening of the flood control options, various alternative
project configurations were identified as promising solutions to achieve the project objective.
These project alternatives included:

Structural Measures

e Alternative I - Channel improvements downstream of the West Fork San Jacinto
Channel (3.5 mile reach)

e Alternative II - Selected dredging for Areas A, C, and D, downstream of the mouth
of the West Fork San Jacinto River area

e Alternative III - On-channel sediment basins downstream of the Lake Houston
Parkway bridge (Area A) or South of Kingwood Country Club (Area
D)

e Other Alternative - Off-channel sediment basins

(to be studied)

Non-Structural Measure

e Alternative IV - Floodplain Buyout (Non-Structural)

Figure 2-2 shows approximate locations of these project alternatives. It should be noted that
these project alternatives only address the channel areas, near or upstream of the Lake Houston
Parkway bridge which experiences increases in flood level due to the sediment impact within the
study area. For areas downstream of the Lake Houston Parkway bridge and upstream of the FM
1960 bridge, the flood level increases are mainly caused by backwater conditions from Lake
Houston. To address potential flood improvements through this area, further study of the Lake
Houston area downstream of the FM 1960 bridge is needed.
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3.0 Preliminary Project Assessment

3.1 Project Features and Costs

3.1.1__Alternative I - Channel Improvement Downstream of West Fork Channel (3.5 miles)

This alternative consists of approximately 3.5 miles of channel improvement for the West Fork
San Jacinto River beginning approximately 2.7 miles upstream of the FM 1960 bridge (RM 10.1
or FEMA Sta. mile 3.615) to near the River Grove Park (RM 13.6 or FEMA Sta. mile 7.09 (See
Figure 3.) The objective is to reduce the flood levels along this impacted channel reach and
restore conveyance to its early 1970’s condition (the original FEMA study). For dredging
considerations, a typical barge-mounted, hydraulic suction dredge connected with dredge
pipeline or other equivalent method may be utilized. The scope of the dredging work includes:

e Approximate dredging length - 3.5 miles

¢ Proposed channel bottom width - 200 ft

¢ Proposed channel bottom elevations — 20 to 24 ft MSL, 1973 datum adjusted (depth
of dredging approximately 10 ft)
Proposed channel side slopes — 20 (H) to 1 (V) or match existing channel slopes
Estimated dredging quantity — 3.9 million cubic yards
Dredge material disposal options - upland hydraulic fills; pipeline discharge and
material process/reuse; upland confined area material dewatering process

The channel improvement plan and typical cross-sections are illustrated in Figures 3-1, 3-2, and
3-3. The benefit of this alternative will reduce the flood level approximately 0.4 to 0.6 feet
at/near the Lake Houston Parkway bridge area. However, little improvement can be achieved to
reduce the flood level at the downstream channel reach (RM 10.1), since it is controlled by the
backwater condition from the Lake. Specific flood level improvements at the respective channel
sections are listed in Table 3-1. The preliminary construction cost estimate of this alternative,
including engineering and contingencies, is approximately $29,375,000, as shown in Table 3-2.
For comparison, this alternative would numerically reduce the current floodplain area by
approximately 62 acres based on the reduced width of the floodplain and the length of the
improved channel reach.

3.1.2 Alternative [I - Selected Dredging for Areas A, C, or D. Downstream of the West Fork
River Area

This alternative consists of dredging three selected channel over-bank areas to provide additional
conveyance capacity at each respective area. These dredged areas were selected based on the
potential for lowering the increased flood levels for a specific problem area without using
extensive channel dredging. In other words, the proposed dredging areas are located in areas
where there is evidencc of large sediment deposit. Similar to the channel improvement
alternative, area dredging may be conducted by utilizing a typical barge-mounted, hydraulic
suction dredge or in combination with other traditional excavation methods. These selected
dredging areas are:
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Dredging Area A— Downstream of Lake Houston Parkway Bridge Area (RM 11.3).

Approximate dredging area - 120 acres
Proposed bottom elevations - 30 ft MSL, 1973 datum adjusted (maximum depth of
dredging approximately 15 ft)
e Proposed dredging side slopes - 3 (H) to 1 (V) maximum
o Estimated dredging quantity - 2.8 million cubic yards
e Dredge material disposal options - upland hydraulic fills; pipeline discharge and
material process/reuse; upland confined area material dewatering process

The dredging plan and typical cross-sections are illustrated in Figures 3-4 and 3-5. Specific
flood level improvements at the respective channel sections are listed in Table 3-1. The benefit
of the project will reduce the flood level approximately 0.4 to 0.5 feet in the immediate
surrounding area. However, no improvement at the downstream channel area (RM 10.1) can be
achieved due to its backwater conditions from the lake. The preliminary construction cost
estimate of this alternative including engineering and contingencies is $21,926,000, as shown in
Table 3-3. For comparison, the calculated floodplain reduction would be approximately 40 acres
based on the reduced width of the floodplain and the length of the improved channel reach.

Dredging Area C—  Southwest side of Lake Houston Parkway Bridge (RM 12.2).

e Approximate dredging area - 50 acres
Proposed bottom elevations - 30 £t MSL, 1973 datum adjusted (maximum depth of
dredging approximately 18 ft)
Proposed dredging side slopes - 3 (H) to 1 (V) maximum
Estimated dredging quantity - 1.2 million cubic yards
¢ Dredge material disposal options - upland hydraulic fills; pipeline discharge and
material process/reuse; upland confined area material dewatering process

The dredging plan and typical cross-sections are illustrated in Figures 3-4 and 3-6. Specific
flood level improvements at the respective channel sections are listed in Table 3-1. The benefit
of this alternative will reduce the flood level approximately 0.3 to 0.4 feet in the immediate
surrounding area. No flood improvement will be achieved for area downstream of the Lake
Houston Parkway bridge. The preliminary construction cost estimate of this alternative,
including engineering and contingencies, is $8,870,000, as shown in Table 3-4. For comparison,
the calculated floodplain reduction would be approximately 29 acres based on the reduced width
of the floodplain and the length of the improved channel reach.

Dredging Area D -  Both Sides of the Channel at/near South of Kingwood Country Club (RM
12.9).

e Approximate dredging area - 80 acres

e Proposed bottom elevations - 35 ft MSL, 1973 datum adjusted (maximum depth of
dredging approximately 12 ft)

¢ Proposed dredging side slopes - 3 (H) to 1 (V) maximum
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» Estimated dredging quantity - !.8 million cubic yards
e Dredge material disposal options - upland hydraulic fills; pipeline discharge and
material process/reuse; upland confined area material dewatering process

The dredging plan and typical cross-sections are illustrated in Figures 3-4 and 3-7. Specific
flood level improvements at the respective channel sections are listed in Table 3-1. This
alternative will reduce the flood level between 0.2 to 0.3 feet only in the local area. Although the
benefit of this alternative is minimal, this area was selected in order to also evaluate its potential
as an on-channel sediment basin. The preliminary construction cost estimate of this alternative,
including engineering and contingencies, is $13,244,000, as shown in Table 3-5. Further
evaluation of the sediment basin alternative is discussed in the next section. For comparison, the
calculated floodplain reduction would be approximately 21 acres for this alternative.

3.1.3  Alternative IIT — On-Channel Sediment Basins (Area A or D)

This alternative, in conjunction with the Area Dredging A and D (Alternative II), provides an
additional benefit of being utilized as a designated sediment basin area to enhance the settling of
the sediment in the West Fork channel prior to migrating into the Lake. Judging from the
settling characteristics of the river sediment, the majority of fine to median sands in the sediment
load can easily settle in the channel. Based on limited river sediment data, the coarser sand
solids may account for as much as 70 to 80 percent of the total sediment load during larger
storms. Once settled in the channel and without a sediment basin in place, the sediment bed load
can be easily suspended and carried further downstream by larger storms. With a properly
designed sediment basin, enhanced settling of the sediment load can be achieved by the reduced
flow velocity. In addition, the sediment basin can be designed to trap sediment bed loads for
periodic removal, as necessary.

For the purpose of this alternative, two of the previously proposed dredging areas are considered
for use as on-channel sediment basins. Based on the configurations of the area dredging, sizes of
the basin were evaluated to ensure optimal conditions. Typical design of the basins is illustrated
in Figures 3-8. General configurations of the basins are as follows.

Area A - Downstream of the Lake Houston Parkway Bridge Area (RM 11.3)

¢ Basin Dimension - 2,700 ft wide and 4,000 ft long (approximate)

e Depth of Basin - 9.25 feet (average), bottom elev. 30 ft MSL, 1973 datum adjusted

e Surface Area - 13,000,000 sf (300 acres) (@ water surface elev. 40 ft MSL, 1973
datum adjusted

e Basin Volume - 3.7 million cubic yards

Area D — South of Kingwood Country Club Area (RM 12.9)

e Basin Dimension - 2,500 ft wide and 3,000 ft long (approximate)
e Depth of Basin - 6.5 feet (average), bottom elev. 35 ft MSL, 1973 datum adjusted
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e Surface Area - 6,000,000 sf (140 acres) @ water surface elev. 40 ft MSL, 1973
datum adjusted
s Basin Volume - 1.8 miilion cubic yards.

Basic design of the basins includes an improved surface area ratio of approximately 3 to 5 times
the current channel/area conditions to ensure the efficiency of the settlement process. To improve
a uniform flow condition, a symmetrical basin with an approximate 45-degree transitioning inlet
section was used. Preliminary analyses of the basin design indicated that settling velocity in the
basin could be reduced to approximately one half or one third of the unimproved condition.
With the improved settling condition, the basin would be capable of removing fine solids in the
sediment loads. As a result, it is estimated that the majority of the annual sediment load (i.e.,
250,000 to 500,000 cubic yards) will be trapped in the basin. To maintain efficiency,
maintenance dredging of the basins at an interval of every five years is also expected. The cost
of the basin construction and subsequent maintenance work should be the same as the area
dredging alternative as discussed above. If the basin is used in conjunction with the area
dredging effort, it is expected that no additional cost will be required for this alternative.

3.1.4 Other Alternative - Off-Channel Sediment Basins (Diversion) of West Fork Channel

A selected number of smaller off-channel sediment basins may also be considered for sediment
removal. This alternative considers the use of some existing upstream off-channel basins to
provide intermittent sediment control for reducing sediment which may otherwise move
downstream toward the study area. Due to the relatively small sediment load and the small size
of these existing areas, these sediment basins may be constructed at a lesser cost. It is also
possible that some of these basins can be developed jointly with the local mining businesses such
as the existing sandpit operations previously discussed. By utilizing the existing sandpit
operation and facilities, the existing channel may be diverted through the existing (currently
empty) pits that can be modified to function as an off-channel sediment basin while maintaining
the flow through the area. In return, the sandpit operator can dredge and process the sediment
for resale purposes. As a dedicated off-channel sediment control point, the basin can be
maintained via regular dredging by the sandpit operator.

For the purpose of this study, various potential sites were identified, including: 1) the existing
Hallett Materials sandpit located approximately 3 miles upstream from U.S. Highway 59
adjacent to the West Fork of the San Jacinto River; and 2) the existing sandpits operated by Don
Schneider Materials located approximately one mile east of U.S. Highway 59 along the south
side of the West Fork San Jacinto River, just east of the Riverside Crest Subdivision. The
feasibility of this alternative will require further analyses as well as investigation and
coordination with the property owners, sandpit operators, and/or governing agencies. Although
no specific cost estimates have been developed at this time, it i1s expected that this alternative
may be cost effective if the user (sandpit operator) agrees to participate in the project initiative.
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3.1.5 Alternative IV - Floodplain Buvout (Non-Structure)

For comparison purposes, a nonstructural alternative consisting of the floodplain buyout option
was also considered. Floodplain buyouts do not provide any flood level reductions in the area;
however, buyouts do provide an indirect solution by mitigating repeated flood losses and/or
future flood damages for those flood-prone properties within the floodplain. For the purpose of
this study, the floodplain buyout alternative is used to make economic comparisons to other
structural measures discussed previously.

The City of Houston, Montgomery County, and Harris County, with assistance of Harris County
Flood Control District have all been participating in floodplain buyouts in the study area since
the early 1980’s. The primary goal of the buyouts is to limit potential, repeated flood losses
within the floodplain. Floodplain buyouts have now been accepted as an economically justified
solution in seeking federal funding by related floodplain agencies/administrators. Floodplain
buyout efforts within the study area are continuing in several subdivisions, namely Lakeside,
Riverside Oilfield, Riverside Crest, Forest Cove, Belleau Wood, and Northshore. To date, the
current status of the buyout situation, including locations, numbers, and costs of the buyouts, are
summarized in Table 3-6. This information was derived based on various databases such as the
Harris County Appraisal District (HCAD) records and relevant COH and HCFCD buyout
records. To date approximately $7 to $8 million has been invested by public agencies in
floodplain buyouts in this area.

Without detailed slab elevation data, it is not possible to determine the number of properties
impacted by increases in flood levels due to sedimentation. For comparative analysis, the cost of
this alternative was developed by assuming total purchase of all existing structures, within the
floodplain, as a worst case scenario. It should be noted that estimated property value is based on
current HCAD data that, in some cases, may not fully reflect the actual market values. To
account for this potential disparity, as well as certain incidental charges for moving-related
inconvenience costs, a 30 percent value was added to the HCAD data. The preliminary cost
estimated for this alternative, including cost of demolition, appraisal, and closing costs is
approximately $22 million for Harris County properties in the study area as shown in Table 3-7.
It should be noted when comparing the cost of the alternatives that this cost represents
eliminating all occupied properties for buyout from the floodplain; therefore, there would
theoretically be no future damages in these areas if this alternative were implemented. It should
also be noted that the buyout alternative will not reduce or address the potential hazards of
flooding due to the accumulation of sedimentation.

3.2 Implementation Issues

General discussions of the key implementation issues are provided in the following sections
regarding the alternatives for dredging, sediment basins, and flood buyouts.
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3.2.1

Institutional/Governmental Agency Issues

A. Authority and Funding

As discussed in detail in Section 1.4, numerous public agencies are recognized as having
jurisdictional authority for the West Fork of the San Jacinto River upstream of Lake
Houston. These relevant agencies include the City of Houston, Harris County,
Montgomery County, the Harris County Flood Contrel District, and the San Jacinto River
Authority. However, it is recognized that these agencies were created through a series of
unrelated legislative acts and have differing boundaries, powers and capacities related to
flood control issues. As a result, although some agencies may be seen by the public as
having responsibility for resolving flood control issues, the actual legislative authority of
these agencies is generally limited to development of water resources and administration
of infrastructure or floodplain policies. Additionally, the availability of funding or other
financial responsibilities limits the practical capability of all of the relevant agencies to
implement or support flood control measures in the study area.

Under the requirements to ensure availability and proper administration of National
Flood Insurance Program (NFIP), participating communities designate a floodplain
administrator who is charged with regulating new development within the floodplain in
conformance with the NFIP guidelines with intention to reduce future flood losses. As a
result, the City of Houston, Harris County, and Montgomery County all provide a
floodplain administrator who has authority to enforce regulations for development and
construction permits for all activities within the floodplain of the West Fork of the San
Jacinto River and tributaries.

For implementation of flood control measures, the City of Houston and/or Harris County
has the authority and can initiate either dredging or a buyout program. Due to the
regional impact of the problem, it is anticipated that interagency coordination among the
City of Houston, HCFCD, Harris County, Montgomery County, and San Jacinto River
Authority 1s also required. Funding of any project, other than floodplain buyout efforts,
will likely require predominately local funding since the benefits of the project cannot
meet cost-benefit criteria for federal funding. Presently, limited public funds or potential
taxing revenue has been identified to support the dredging effort.

Under the FEMA Flood Mitigation Assistance Program (FMA), federal grant funds, as
administered through the TWDB, may be available to assist state and local governments
in funding cost-effective actions that reduce or eliminate the long-term risk of flood
damages. To be eligible for such funds, local participation and cost sharing is required.
Acceptable FMA projects include: planning grants to assess flood risk and identify
actions to reduce that risk; project grants to execute measures to reduce flood losses; and
technical assistance grants to develop viable FMA applications and implement FMA
projects. For the purpose of this study, the type of projects eligible for FMA funding
include: flood protection planning studies; acquisition, relocation, modification, and
demolition of insured structures to reduce flood losses (i.e., floodplain buyouts); minor
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physical flood mitigation projects; sediment transport studies and regional hydrologic and
hydraulic studies.

For dredging projects, it is expected that authorization under the United States Army
Corps of Engineers Section 10 and Section 404 permits will likely not be required if there
is no deposition of dredged materials back into the river. Specific permit related issues
are discussed in more detail in a later section.

B. Flood Control Management

The National Flood Insurance Program (NFIP) requires participating communities to
adopt floodplain management ordinances intended to reduce future flood losses. As a
result, relevant floodplain management policy and/or local ordinances were enacted to
regulate new construction in the 100-year floodplain since the mid-1980s. Typical
floodplain ordinances/policies such as City of Houston, Harris County, and Montgomery
County have enacted now curtail new, flood-prone development and minimize potential
flood damage to new structures. In general, typical floodplain management
requires/restricts new construction to be elevated at least 12 to 18 inches above the 100-
year base flood elevation or be provided with other flood proofing measures. However,
even with the enactment of such floodplain regulations, flooding problems remain for
development built before these regulations. In addition, new development within or near
the floodplain may be threatened when 100-year flood levels are exceeded, such as in the
October 1994 Flood. Also, impact may be caused by flood level increases as a result of
watershed development, or to a minor degree by the impact of sedimentation as
illustrated in this study.

In any case, flooding remains a significant concern, especially when compounded by the
rapid urbanization in the area. Implementation of flood control alternatives as identified
in this study clearly indicate their limitations and costly nature of solutions to resolve the
flooding concerns. In addition, adoption of floodplain management alone does not
resolve issues affected by the increase runoff associated with new developments. To
ensure an effective, long-term solution, a Comprehensive Master Drainage Plan should
be developed in conjunction with the sedimentation issues, the subsidence issues, the
floodplain management issues, and the recommended plan to minimize future losses in
the Lake Houston area.

3.2.2 Required Studies

Flood impacts in this study area due to sedimentation are somewhat limited to near or upstream
of the Lake Houston Parkway bridge area. A larger degree of flood impact downstream of the
Lake Houston Parkway bridge toward the FM 1960 bridge is created due to backwater conditions
from Lake Houston. To address potential flood improvement along the downstream area, further
study of Lake Houston is warranted.

It is further suggested, as a result of this study, that potential hydrologic conditions and flooding
frequency upstream of the Lake Houston dam should be re-evaluated. The original FEMA cross-

55



Lake Houstor Flood Protection Study

sectional data in the over-bank area appear to be limited due to lack of adequate ground points.
As a result, conclusions of the FEMA floodplain model may not be representative of actual
flooding conditions. To better understand the impact of the current floodplain conditions,
hydrologic conditions surrounding Lake Houston and major tributaries should be re-evaluated.
Accordingly, floodwater hydraulic analyses of Lake Houston should be further studied to
evaluate potential backwater conditions. For Lake Houston and/or the West Fork channel area,
there is a need to obtain additional cross-sectional data at a closer distance than was developed
for the original FEMA model. This additional data may also be used to refine the reliability of
the current hydraulic analysis. In addition, gaging stations at FM 1960, Lake Houston Parkway
and U.S. Highway 59 would assist in calibration of the hydraulic model to that of the actual
flood conditions of the West Fork channel.

3.2.3 Permit and Environmental Issues

A Regulatory and Permit Requirements

o U. S. Army Corps of Engineers: Section 404/Section 10 Permit

Activities in waters of the United States are regulated by Section 404 of the Clean
Water Act, and if in a navigable water, by Section 10 of the Rivers and Harbors Act
of 1899. Due to construction of the Lake Houston dam, the West Fork of the San
Jacinto River along the study area is no longer navigable. Therefore, authorization
under Section 10 is not required for this project. Section 404 of the Clean Water Act
only regulates the placement of fill and dredged materials in waters of the United
States. Since this project is proposed to only remove materials by dredging from a
water of the United States and not deposit them, a Section 404 permit wili likely not
be required.

The large amounts of material dredged from Lake Houston will require disposal or
storage. Disposal or storage areas must be screened to ensure these sites are free from
environmental constraints such as impacts to wetlands and other waters of the U. S,
archeological sites or endangered species. Placement of any fill or dredged material in
a water of the U. S, including a wetland, will require authorization under Section 404
of the Clean Water Act. Hydraulically dredged material stored on an upland disposal
area does not require a Section 404 permit, except where runoff water from the
disposal area enters a water of the U. S. This water is considered dredged material
under Section 404 of the Clean Water Act. Its return to the San Jacinto River would
be considered a discharge of fill material. Discharge of the return water into the
retrieving stream is permitted under Nationwide Permit 16, but the discharge must
receive certification under Section 401 of the Clean Water Act from the Texas
Natural Resource Conservation Commission (TNRCC). Water quality standards for
this water are sometimes difficult to attain. Therefore, consultation with the TNRCC
early in project development is recommended if hydraulic dredging is likely to be
employed on this project.
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If an abandoned sand or gravel pit is used for disposal of dredged material, care must
be exercised to ensure that these areas have not become jurisdictional with the
passage of time. If a sand, gravel, or borrow pit is not used for a lengthy period, it
can be considered abandoned. If wetland plants invade an abandoned pit, the Corps
can claim jurisdiction over the site and a Section 404 permit will be required for
placement of any fill in this area. During visits to some of the sand pit sites, no
apparent wetland or Corps jurisdiction issues were observed in the study area.

e TNRCC: Public Safety — Dams, Levees, Fill, Channel Modifications, and Other Such
Improvements

Section 11.144 of the Texas Water Code requires that all water right holders must
obtain prior Commission approval before making any alterations, enlargements,
extensions, or any other changes to a reservoir, dam, main canal, or division work. In
addition, Section 16.236 of the Code provides that levee or channel modification
projects, or other improvements which change the floodwater characteristics of a
stream, must be approved by the Commission prior to construction. However, this
section does not apply to levels and other such improvements within the political
boundaries of a municipality or political subdivision which participates in the
National Flood Insurance Program and has procedures and criteria equal to or more
stringent than that provided under Commission rules.

e Texas Historical Commission: Archeological Sites

In accordance with the National Historic Preservation Act of 1966, whenever a
federal project or a federally licensed project, activity, or program alters any terrain
such that significant historical or archeological data is threatened, the Secretary of the
Interior may take action necessary to recover and preserve the data prior to
commencement of the project. Section 106 of the National Historic Preservation Act
requires Federal agencies to consider the effects of their actions on historic properties.
The State Historic Preservation Officer (SHPO) is the official in each state who
consults with federal agencies during Section 106 Review. The Texas Historical
Commission is the state agency that administers the national historic preservation
program for Texas. In a response letter dated April 6, 1999 from the Texas Historical
Commission (THC), the THC stated that, although there were no significant recorded
archeological sites in the project area, the potential for their occurrence exists. The
THC stated that an archeological survey should be conducted of any site tmpacted by
excavation or fill prior to any activity at that site. Prior to authorization of the project
by individual or nationwide permit, the Corps must be assured that none of the
permitted activities will impact a site that is included or eligible for inclusion on the
National Register of Historic Places. Once a site is selected for excavation or disposal
of excavated material, it should be reviewed by the Texas Historical Commission to
determine potential impacts on sensitive resources. The response letter from the THC
is included in Appendix E.
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Threatened and Endangered Species

The Endangered Species Act of 1973 provides a means for conserving the ecosystems
upon which endangered and threatened species are dependent, provides a program to
conserve endangered and threatened species and establishes the appropriate steps to
achieve the purposes of other treaties and conventions established to protect sensitive
wildlife resources. Section 7(a) of the Act, as amended, requires Federal agencies to
evaluate their actions with respect to any species that is proposed to be or is listed as
endangered or threatened and with respect to its critical habitat, if any is being
designated. Regulations implementing this interagency cooperation provision of the
Act are codified at 50 CFR Part 402. Section 7(a)(4) requires Federal agencies to
confer informally with the Service on any action that is likely to jeopardize the
continued existence of a proposed species or result in the destruction or adverse
modification of proposed critical habitat. If a species is subsequently listed, section
7(a)}(2) requires Federal agencies to ensure that activities they authorize, fund, or
carry out are not likely to jeopardize the continued existence of such a species or to
destroy or adversely modify its critical habitat. If a Federal action may adversely
affect a listed species or its critical habitat, the responsible Federal agency must enter
into formal consultation with the Service.

A federal permit such as a Section 404 or TPDES (formerly NPDES) permit
constitutes a federal action that would require coordination with the USFWS under
Section 7 of the Endangered Species Act. Additionally, any action that would
adversely impact an endangered or threatened species would constitute a taking under
the Act. To comply with the Endangered Species Act of 1973, Brown & Root
contacted the U. S. Fish and Wildlife Service (USFWS). The response from the
USFWS dated March 3, 1999 (See Appendix E) indicates that no federally listed
threatened and endangered species are likely to occur at the project site.

Brown & Root also contacted the Texas Parks and Wildiife Department (TPWD) to
request information on rare species within or near the project area. In a response
letter dated March 8, 2000, the TPWD (See Appendix E) stated that there were no
known occurrences of rare species within the project area; however, there is a bald
eagle (Haligeetus leucocephalus) territory proximal to the project. Due to this
proximity, the proposed project area could be used as a foraging area by bald eagles.

Other species resident in Harris County indicated by the TPWD to have the greatest
likelihood of occurrence in or near the project area included the swallow-tailed kite
(Elanoides forficatus), creek chubsucker (Erimyzon oblongus), Rafinesque's big-eared
bat (Corynorhinus rafinesquii), southeastern myotis (Myotis austroriparius), alligator
snapping turtle (Macroclemys temminckii), and the timber/canebrake rattlesnake
(Crotalus horridus). Species resident in Montgomery County that have the greatest
likelihood of occurrence in or near the project site include the bald eagle, red-
cockaded woodpecker (Picoides borealis), creek chubsucker, paddlefish (Polyodon
spathula), Rafinesque's big-eared bat, southeastern myotis, alligator snapping turtle,
Louisiana pine snake (Pituophis melanoleucos ruthveni), timber/canebrake
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rattlesnake, and one plant species, Correll's false dragon-head (Phrysostegia
correllii).

Prior to construction, all sites to be utilized for dredging, disposal, or other type of
impact should receive final review to assess the potential of occurrence for threatened
or endangered species or other sensitive natural communities.

e Texas Coastal Management Program

The Texas Coastal Management Program's website was reviewed On February 24,
1999 to determine whether the proposed activities fall within the Coastal
Management Program boundary. Based upon information obtained from this website,
the proposed project is probably not within the Coastal Management Program
boundary. The address of the referenced website is http.//www.glo.state.tx.us/
coastalpermits/harris html. Since the project affects a river basin flowing into Trinity
Bay, the Texas Coastal Conservation Council should be contacted prior to work on
this project to ensure that the project conforms with the Texas Coastal Management
Program even though 1t is located outside the Program boundary.

o TPDES (formerly NPDES)

Discharges of storm water runoff from construction activities that disturb more than
five acres must be covered by a Texas Pollutant Discharge Elimination System
(TPDES) permit. Most construction activities can be covered under the TPDES
General Permit for Storm Water Discharges from Construction Sites. Under this
general permit, the state (TNRCC) requires development of a Storm Water Pollution
Prevention Plan (SWPPP). If five acres will be disturbed by the proposed project,
then a draft Storm Water Pollution Prevention Plan will be required. This five-acre
limit is for the entire site and cannot be circumvented by dividing the site into smaller
projects or by phasing development. Future revisions to the planned Phase II TPDES
regulations will likely regulate activities affecting between one and five-acre sites.
The interim Phase II regulations will be effective August 7, 2001.

Prior to 48 hours before construction activities commence, the operator must file a
Notice of Intent (NOI) with the TNRCC. An example of a typical NOI is contained
in Appendix E. The NOI should include information about the site in question, such
as location, owner and operator information, receiving water, existing TPDES
number (for an industrial site where work is to be conducted, if applicable), indication
of existing quantitative data, and a brief description of the project. This information
is placed on a one-page form developed by the TNRCC and submitted to the central
processing center. Prior to submittal of the NOI, the authorized representative must
develop and certify a Storm Water Pollution Prevention Plan. The plan contains site
information including soil, quality of runoff, (if available), location of surface waters
on the construction site and name of receiving water; a site plan design; a description
of the construction activity, and a pollution prevention site map; estimated size of
area including the total site and disturbed area; runoff coefficient of the site; any state
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and local requirements; sediment and erosion controls; other pollutant controls; storm
water management controls along with the location on the site map of each control;
an Inspection and Maintenance Plan; description of all controls; and a sequence of
major activities.

Construction may commence as early as two days after the NOI is postmarked.
During construction, all controls mentioned in the SWPPP must be implemented.
The project site must be inspected regularly to ensure that all conditions in the
SWPPP are being followed. The results of the inspections must be recorded.
Inspections are required every seven days or within 24 hours after a storm with
rainfall amounts of 0.5 inches in depth or greater. The SWPPP, the inspection and
maintenance report forms, and the Certifications must be available for review.

The SWPPP must be kept up to date and must reflect any changes to the site that have
occurred since the formulation of the SWPPP. The Plan must be changed if it is not
effective in minimizing pollutant discharge from the site. The SWPPP must be
certified and the certifications signed by the authorized representative of each
operator and any subcontractors responsible of implementing any measures contained
in the SWPPP.

Once a project is substantially complete, the operator must submit a Notice of
Termination (NOT) to the TNRCC. The NOT must be submitted once all soil
disturbing activities are complete and a uniform perennial vegetative cover with a
density of 70% has been established at the site on all unpaved areas and areas not
covered with permanent stabilization measures. The SWPPP and all records
regarding the SWPPP must be kept on file for three years following final
stabilization. An example of a NOT 1s also included in Appendix E.

e National Environmental Policy Act

Application of the National Environmental Policy Act may be required if federal
funds are involved in the construction of the project. Presently, there are no plans for
federal funds to be used in this project. Even if no federal funds are involved, various
federal permits, such as Section 404, can trigger NEPA. If triggered, most regulatory
actions would normally require development of an Environmental Assessment (EA)
rather than a full Environmental Impact Statement (EIS). However, if a project is
controversial or is judged to have potentially significant impacts, the Corps could
require that an EIS be prepared.

B. Environmental Impacts

¢  Water Quality
Dredging activities may affect water quality through increases in turbidity and total

suspended solids in the channel. Any spill of lubricants or fuels from dredging or
construction equipment could adversely impact the receiving water quality. Turbidity
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generated by the hydraulic dredging operation is usually found in the vicinity of the
pump/cutter head. The levels of turbidity are directly related to the type and quantity
of material cut, but not picked up, by the suction. In addition to the dredging
equipment used and its mode of operation, turbidity may be caused by sloughing of
material from the sides of vertical cuts; inefficient operational techniques; and the
prop wash from the tenders (boats) used to move pipelines, anchors, etc. in the
shallow water areas. Within 10 ft of the cutter head, suspended solid concentrations
are highly variable but may be as high as a few tenths of parts per thousands (ppt).
These concentrations decrease exponentially from the cutter to the water surface.
Near-bottom suspended solid concentrations may be elevated during dredging
operation to levels of a few tenths of one ppt at distances of less than 1000 ft from the
cutter. If turbidity is required for environmental concerns of a dredging operation, it
is important that the predicted turbidity levels are evaluated in light of background
conditions.

It should be noted that average turbidity levels, as well as the occasional relatively
high levels are often associated with naturally occurring storms, high wave conditions
(by recreational boating), and floods. Erosion of the current channel banks or the
existing sediment beds could result in greater chronic long-term impacts to water
quality than those resulting from short-term construction activities. For the purpose
of this study, due to the relatively large and undeveloped nature of the area, water
quality impact may only be considered a limited, local or temporary effect.

¢ Floodplains and Floodways

Any changes to the existing channel condition resulting from dredging activities have
the potential to impact erosion, sedimentation balance, or floodwater characteristics in
the floodplains. For the purpose of this study, it is expected that minimal adverse
impact of the floodplain or floodway would occur since construction activities are
intended to improve the efficiency of the sedimentation process as well as the
conveyance capacity due to the existing sedimentation levels in the channel area.

¢ Biotic Communities and Wetlands

Under normal conditions, the upper end of Lake Houston in the project area is
characterized by shallow backwaters and sloughs interspersed with sandbars and low
islands. The main channel of the West Fork of the San Jacinto River is shallow and
meandering in this area. The proposed project will result in the deepening, widening
and straightening of the main channel of the River. The proposed project will remove
sediments from the main channel. In areas adjacent to the main channel, shallow
water habitat, including wetlands, will be converted to deep water habitat. In
addition, terrestrial habitat, including some sandbars, will be lost due to conversion to
deep water habitat from dredging and excavation of these areas.

The removal of sediments from the main channel will result in the loss of benthic
macro-invertebrates that are a primary food source of many fish species and that,
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upon emerging, are a food source for many bird species. The loss of shallow water
habitat and wetlands from dredging will reduce the amount of foraging, spawning or
breeding, and nursery areas for many species of fish, amphibians and reptiles and
foraging areas for many mammals and wading birds. The loss of these shallow water
areas will also result in the loss of habitat for many benthic macro-invertebrates with
concomitant impacts to the aquatic and terrestrial food webs. The excavation and
dredging of adjacent terrestrial habitats, including sandbars, will result in the loss of
cover, nesting habitat, loafing habitat, and foraging habitat for many terrestrial
species.

Much of the shallow water and wetland habitat consists of mud flats ringed by
various herbaceous species and willows. Aquatic vegetation is likely limited due to
the fluctuations in water levels and the high turbidity levels of the water. The sand bar
terrestrial habitat that may be lost is likely of low quality due to the ephemeral nature
of many of these areas. These areas are often vegetated solely with black willow
(Salix nigra) that is of lower habitat value as opposed to higher, more permanent
areas vegetated with more diverse species mix and mast producing trees like oaks.

Losses to shallow water and terrestrial habitat can be mitigated in part by placement
of dredged material in some of the abandoned sand or gravel pits in the area to create
replacement shallow water and terrestrial habitat, including wetlands. These created
areas of habitat may not be of equivalent value to those areas lost, especially if they
are too small and are isolated from similar habitat types.

. Other Environmental Concerns and Issues

Other environmental concerns in the project area include potential contaminated
sediment from Lake Houston. Laboratory analyses performed on sediments taken
from Lake Houston found virtually undetectable levels of heavy metals (Byers and
Montgomery, 1995). Laboratory analyses showed low levels of total petroleum
hydrocarbons (TPH) in these sediments. TPH levels ranged from nondetectable to 3
parts per million. Sources of TPH could inciude runoff from highways and other road
surfaces. In addition, the Riverside Oil Field and numerous other oil wells are in
proximity to the project area. Runoff from these fields could contribute to TPH levels
in the sediments.

3.2.4 Construction Issues

A Equipment and Access

Depending on the type of equipment used to support dredging activities, equipment
access to the working area 1s generally required. Typical dredging equipment over water
may include a barge mounted cutter head connected by pontoon mounted floating
discharge pipelines that require minimal land access. However, access to the dredging
area 1s generally required for operator and/or supporting equipment. Due to the mostly
undeveloped nature of the area, it is expected that access to the channel bank is not a

62



Lake Houston Flood Profection Study

problem. For area dredging activities, initial access and clearing of the low-lying over
bank areas will require access support for traditional earthwork equipment.

A potential flood risk problem is likely during construction since most of the construction
must occur in the channel or low-land riverbanks. Protective measures could include
working in [ow flood seasons or promptly removing all equipment at the threat of rain or
after working hours. This additional effort likely increases the schedule and cost of
construction. To minimize such access-related problems, barge-mounted equipment is
preferred over the traditional earthwork equipment.

B. Dredged Material Disposal

Clearly, dredged material disposal is a key factor in determining feasibility of the
proposed dredging activities. Depending on the types of disposal methods and location
of disposal sites, dredged material disposal could impact the cost and complexity of the
dredging effort since most activities are likely to occur in the close proximity of the low-
lying over bank areas. Handling of dredged materials can be accommodated by upland
confined area placement or dredge pipeline. Due to the large undeveloped nature of the
channel area, availability of the upland storage area usually should not be a problem.
However, most of these areas are likely within the floodplain boundary and can not be
used as permanent storage. Accordingly, they must be transported to off-site disposal.
To an extent possible, the existing inactive sandpit sites may be best suited for dredged
material disposal. Additionally, new water quality requirements implemented by the
TNRCC require more ponding area/design for better return water quality.

To effectively manage dredged material, the use of a dredge pipeline may be preferred if
appropriate disposal sites or temporary material staging area can be located within a
reasonable proximity. Detailed design may include flood protection, return water control,
dredge pipeline protection and easement, and dewatering requirements, etc. In addition,
best management practices, including silt curtains, water minimization, etc. must be
provided to facilitate material handling. In any case, to ensure that dredged matenal is
properly handled and dispositioned, a Comprehensive Dredged Material Management
Plan should be prepared.

C. Reuse of Dredged Materials

Potential issues associated with the reuse of dredged materials would arise if
contamination and/or suitability of the material is in question. Tests on sediment samples
obtained from the West Fork indicated that contamination levels are nonexistent. Upon
removal, sediment should be randomly sampled with EPA approved methodologies to
ensure that no contamination is present. Entities buying or reusing the materials should
be responsible for subsequent ownership, handling, or disposal of the materials to limit
the hability of the project.
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D. Construction Cost

In the dredging industry, construction costs are dominated by competition. Other issues
impacting dredge costs include type of sediment, material disposal location, site
preparation/access and volume of dredging. The recent trend of dredging projects
suggests that reduced competition for dredge equipment may increase the cost of
dredging in the Gulf Coast region. In general, dredging for “new” channels 1s more
expensive than maintenance dredging. Depending on the complexity of the project, type
of equipment required, and demand of the dredging capacity, total cost of dredging can
vary widely.

3.2.5 Construction Schedule

Construction schedule for dredging effort will primarily depend on the type of dredging
equipment, dredging volume, and material disposal. For the purpose of this project, a typical
dredge production of 5,000 cubic yards per day is estimated. For a dredging project of 1 million
cubic yards, construction duration of 100 days will be required. In addition, a minimum of 90 to
120 days would be required for bidding and area preparation.

3.3 Implementation Outlines for Project Alternatives

This section provides a preliminary outline for implementing the selected project alternatives
regarding specific institutional or governmental agency issues, additional engineering or
feasibility studies, regulatory permits, environmental studies, and expected construction
schedules. Due to the similar nature of the dredging work, implementation outlines for
Alternatives I, II, and III are grouped together.

3.3.1 Alternative I, II, and III - Channel Improvement, Area Dredging, or Sediment Basins

Authority - The City of Houston or Harris County with interagency support by
HCFCD, Montgomery County, and SJRA

e Funding - Predominately local funding which may be from public funds or
establishing new financial mechanism such as tax or usage/service
fee

» Additional Studies - Project-specific dredge material handling and disposal

study

Regulatory Requirements -  Flood Plain Ordinance (City of Houston) or Flood Plain
Management Policy (Harris County)
Section 11.144 of Texas Water Code for Commission
approval of channel modification work (TNRCC)
Section 401 Certification for refurn water quality
(TNRCC)
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Section 106 of National Historic Preservation Act
review of archeological sites (THC)

Endangered Species (USFWS and TPWD)

Texas Coastal Management Program

TPDES (formerly NPDES) for construction activities
affecting more than five acres. (Note: Under Phase
II of the TPDES, activities affecting between 1 and
5 acres will be regulated. The interim Phase II
regulations will be effective August 7, 2001.)

e Environmental Studies - None expected; however, if application of the NEPA is
required (due to federal funding or Section 404 permit),
Environmental Assessment (EA) or Environmental Impact
Statement (EIS) may be required.

e Cost- $29.4 million for Alternative I Channel Improvement d/s West Fork
$21.3 million for Alternative IIA Dredging Area A
$8.9 million for Alternative IIB Dredging Area C
$13.3 million for Alternative IIC Dredging Area D
$13-$22 million for Alternative III On-Channel Sediment Basin (Area A
or D)

e Construction Schedule - 13 months for Alternative [
10 months for Alternative IIA
4 months for Alternative IIB
6 months for Alternative IIC
6 to 10 months for Alternative II1
Each alternative also requires a minimum of 3 to 4 months
for bidding and area preparation

o Long-Term Maintenance - All alternatives will require maintenance dredging
to manage the continuing sediment load

3.3.2 Other Alternative - Off-Channel Sediment Basins (Diversion) of West Fork Channel

e Authority - The City of Houston, Harris County, and Montgomery County
with assistance of HCFCD

¢ Funding - Local funding and joint participation by local sandpit operators

e Additional Studies - Feasibility study for site-specific basin utilization and

channel division
Preliminary engineering design for off-channel sediment
basin
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333

¢ Regulatory Requirements - Sand and Gravel Pit Permit (TPWD)

Flood Plain Ordinance (City of Houston) or Flood
Plain Management Policy (Harris County)

Section 11.144 of Texas Water Code for
Commission approval of channel diversion
work (TNRCC)

Section 401 Certification for return water quality
(TNRCC)

Section 404 Permit for placement of fills or dredged
material in a waterway (USCOE)

Section 106 of National Historic Preservation Act
review of archeological sites (THC)

Endangered Species (USFWS and TPWD)

Texas Coastal Management Program

TPDES (formerly NPDES) for construction
activities more than five-acre area (Note: Under
Phase II of the TPDES, activities affecting
between 1 and 5 acres will be regulated. The
interim Phase IT regulations will be effective
August 7, 2001.)

» Environmental Studies - None expected; however, channel diversion and/or off-
channel sandpit site may require delineation of wetland
1ssues

e Cost- To be determined

o Construction Schedule - To be determined

e Long-Term Maintenance - Can be achieved by regular dredging by the sandpit
operator

Alternative IV - Floodplain Buyout (Non-Structural)

e Authority - The City of Houston, Harris County, and Montgomery County
with assistance of HCFCD
¢ Funding - May be initiated by federal funding with local cost sharing and be

implemented in phases based on availability of funds and priority
of buyouts; local public funds will be required for final demolition
and future maintenance

e Additional Studies - Overall implementation plan for floodplain buyouts; target
buyout subdivisions include Lakeside, Riverside Oilfield,
Riverside Crest, Forest Cove, Belleau Wood, and
Northshore
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Regulatory Requirements - National Flood Insurance Program

Environmental Studies - None required

Cost - $22 million for total purchase of all existing structures within the
floodplain

Schedule - In phases based on funding availability

Long-Term Maintenance - Buyout area may be converted to natural setting or
recreation/parkland facilities

3.4  Conclusions and Opportunities

Since the early 1970’s to the present time, communities surrounding Lake Houston have
experienced a rapid growth from a rural to a suburban setting. The proximity to Houston and the
growth trend in the area significantly influenced growth in the communities situated along the
lower reaches of the West Fork of the San Jacinto River. Undeveloped and agricultural land
were converted to residential and commercial development, especially in the planned
communities of Kingwood and Atascocita. New developments are mostly located along the
Lake Houston Parkway corridor. Several other existing subdivisions within the area include
Lakeside, Riverside Oilfield, Riverside Crest, Forest Cove, Belleau Wood, Ramblewood, and
Northshore. With the increased urbanization and a number of extreme flood events, namely the
floods of October 1994 and November 1998, significant concerns related to the flooding
problems have occurred along the West Fork channel upstream of the Lake Houston dam.

For the purpose of mitigating the flood concerns of the area, a number of project alternative are
formulated to define effective solutions for improving the existing (or future) flood problems.
The following conclusions represent the final assessment and recommendations of the project
alternatives. The conclusions are generally measured by the technical evaluations of geologic,
historic, environmental and hydraulic conditions to improve the flood impact due to the potential
sedimentation problem in the area. By integration of the findings and limitations as understood
in this study, an outline of the opportunities for future program development is also presented.

3.4.1 Conclusions

Based on the topographic and hydraulic conditions of the West Fork channel, the impact of
sedimentation to the flood levels and the floodplain conditions in the study area are considered
minimal at this time. Recent 1999 survey data suggested that 100-year flood level increases
caused by sediment impact are limited to approximately 0.75 to 0.5 feet at/near upstream of the
Lake Houston Parkway area. However, a slightly higher flood level increase of approximately
1.0 to 1.1 feet is shown downstream of the Lake Houston Parkway due to backwater conditions
from the Lake. No increase in the 100-year flood levels or actually improved channel section is
found at the upper section of the West Fork channel. As a result of the better over-bank terrain
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data obtained from the 1599 surveys, the impacted areas resulting from the change of floodplain
boundaries are mainly located along the lower reach of the West Fork channel downstream from
the Lake Houston Parkway area.

Potential project alternatives were evaluated which suggest the following actions to mitigate the
flood increases.

1.

For sedimentation concerns, improvement of the flood level is possible by utilizing a
range of sediment removal or dredging efforts for the impacted channel sections. In
general, the impacted areas are located along the lower reach of the West Fork channel
near or downstream from the Lake Houston Parkway bridge. Unfortunately, sediment
removal can only provide limited improvement for the existing 100-year flood level (i.e.,
less than 0.6 feet) and at a relatively high cost (i.e., up to $29.4 million). Since the
majority of flood damages involve developments built before the enactment of the
floodplain regulations, alternative projects studied in this report will not improve flood
conditions for those areas/structures. Options available to create this level of flood
protection involve dramatic modification to the river channel by providing extremely
large regional flcod control reservoirs; consequently, these options are expected to
exceed $50-$100 million in cost and are considered cost prohibitive.

A slightly larger flood increase for the 100-year flood levels (i.e., 1.1 feet) is present
downstream of the Lake Houston Parkway bridge area due to backwater conditions from
Lake Houston. This is likely in part caused by the accumulation of sediment since the
construction of the dam in the 1950's. The increase of 100-year flood level will
potentially impact some of the properties that were developed after the floodplain
regulations were implemented. To address potential flood improvements in this area,
further study of Lake Houston is warranted.

Among various sediment removal projects, Alternative II area dredging for Area C,
southwest side of the Lake Houston Parkway bridge (RM 12.2), is considered the most
effective by hydraulically improving the impacted flood levels in the respective area.
The proposed improvements will reduce the predicted flood level approximately 0.3 to
0.4 feet near the Lake Houston Parkway bridge area and restore the flood levels upstream
of FEMA cross-section D (RM 12.9+) to the original FEMA (1970’s) condition. Costs
for this project are estimated at approximately $10 million. It is anticipated that by
extending the dredging effort through the bridge crossing, the project may reduce the
flood level approximately an additional 0.1 feet near the bridge and restore flood levels to
within 0.3 feet of original FEMA conditions at FEMA cross-section C (RM 12.2). By
doing so, the cost of the project would increase approximately 25 percent for a total of
$11-$12 million.

For long-term sediment management consideration, sedimentation basins, either on-
channel or off-channel, are the most effective approaches to minimizing sediment
buildups and maintain the life of the channel conveyance. Selected basin locations
include Area A (RM 11.3), Area D (RM 12.9), or potentially other off-channel locations.
The cost of on-channel sediment basins will include initial cost of area dredging and
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continuous maintenance dredging effort. Routine maintenance dredging at an interval of
every five years is also expected. With the improved basin conditions, a sediment basin
would be capable of removing (or trapping) a majority of the annual sediment load (i.e.,
250,000 to 500,000 cubic yards) at the designated area. Depending on the size of the
basin, initial dredging efforts for on-channel basins is estimated between $13 to $22
million.

Similar to on-channel sediment basins, off-channel basins were also considered at the
existing sandpits in the area. Due to the relatively small sediment loads and availability
of existing sites, this option may be constructed at a lesser cost by developing them
jointly with the local sandpit operators. For the purpose of this study, off-channel basins
may include the existing sandpit sites by Hallett Materials located three miles upstream
of the West Fork channel from the US 59 bridge or Don Schneider Materials located one
mile east of the US 59 bridge. Further evaluation and analyses is required to confirm the
feasibility of these sites.

In contrast to structural projects, the floodplain buyout option remains economically
attractive to mitigate the existing and future repetitive flood damages in the area
especially for those pre-FIRM properties located within the floodplain. The targets of
these buyouts are mainly located along the upper reach of the West Fork channel. In fact,
results of this study suggested that the area along the upper reach of the channel actually
experienced a reduced 100-year flood level (per the 1999 flood profile) as compared to
the 1970°s FEMA study. A preliminary cost estimate for total buyout effort of all
repetitive, flood-prone structures is approximately $22 million.

3.4.2 Opportunities

The issues associated with the implementation of the flood control projects for the Lake Houston
area provide some opportunities to develop future programs in an effort to mitigat flood
concerns.

1.

Clearly, the public and governing agencies understand the potential flooding problems in
the Lake Houston area. It is recognized that pre-FIRM properties within the floodplain
remain vulnerabie during floods. Rapid urbanization and extreme flood events may also
threaten new development built near the floodplain after the floodplain regulations were
enforced. Currently, the results of this study suggest that the flood impact in comparison
with the original FEMA study (1970’s) is relatively small (i.e., less than a one-foot
increase in the 100-vear flood level) in selected channel areas. Furthermore, the cost of
various flood control alternatives as concluded in this study are relatively high compared
to their limited benefits. Since backwater conditions from the Lake may be one of the
contributors to the problem, further understanding of the hydraulic and hydrologic
conditions in Lake Houston should be developed. By doing so, a more up-to-date and
integrated solution may be achieved to manage long-term flooding concerns in the area.

Considering that sediment impact to the flood levels remains relatively small and limited
to a small area upstream of the Lake Houston Parkway bridge, the benefit of improving
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the flood levels in this area may be difficult to justify at this time. However, it is possible
that sedimentation may progressively aggravate future flooding as depositional areas
develop in the area downstream of the Lake Houston Parkway bridge toward Lake
Houston. Sediment control along the West Fork channel can be an effective means to
minimizing these continued sedimentation problems. Therefore, additional assessment
and monitoring of the sediment process and movement, especially along the lower reach
of the channel should be considered. To better understand the effects on the
sedimentation levels and transport, the monitoring program should be conducted at
various strategic locations along the East and West Fork of the San Jacinto River as well
as Spring and Cypress Creeks. The sediment monitoring should also be focused on
during and following major storm events to verify the dominant sediment movements and
effects on the flood levels.

3. For long-term sediment management alternative, a combination of a sediment basin and
the selected area dredging may be most effective in maintaining channel conveyance and
mitigating future flooding conditions. To maintain its efficiency, any designated
sediment basin site, once developed, will require routine maintenance dredging work.
Opportunities to use existing sandpits as off-channel sediment basins should be further
explored. It is possible that off-channel basins may be developed jointly with the existing
sandpit operators with a resulting cost savings in construction and maintenance costs.

4. As an on-going effort to manage future flooding problems, continued efforts should be
provided in educating, enforcing, and updating region-wide floodplain management and
on-site stormwater control regulations to mitigate and balance the potential impact of
urbanization. Floodplain buyouts should continue for those repetitive, flood-prone
properties to limit potential, repeated flood losses within the floodplain.
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4.0  Public/Agency Participation

During the course of this study, three public meetings were held to discuss various aspects and
findings of the study and to provide a forum for comments by interested individuals and
organizations. The public meetings were held at the Kingwood College on August 28, 1997,
April 8, 1998, and June 13, 2000. These meetings were scheduled in accordance with three key
project phases such as upon initial project startup, at the completion of the problem analysis, and
at the completion of the study. Copies of the public meeting records, comment letters received
from the public, and responses to key issues raised at the meetings or during the study are
included in Appendix F.

Upon completion of the study, a draft executive summary was also prepared and distributed to
the key local officials and/or the interested state and U.S. congressional representatives for
information and comment. These public officials include:

Houston Council Member Rob Todd (District E)

Houston Council Member Carroll Robinson (At Large Position 5)
Harris County Commissioner El Franco Lee (Precinct 1)

Harris County Commissioner Jerry Eversole (Precinct 4)

State Senator Jon Lindsay

State Senator David Bernson

State Representative Joe Crabb

State Representative Ruben W. Hope

U.S. Congress Member Kevin Brady

It shall also be noted that during the study, valuable assistance, information, and input were
received from the project sponsors, namely the City of Houston, the Texas Water Development
Board, the Harris County Flood Control District, Montgomery County, and the San Jacinto River
Authority. During the study, two interim draft reports were issued upon completion of the phase
I problem analysis and the phase II project alternatives for review and comment by the project
sponsors. As a result, various verbal and written comments were received. All comments
received were considered in the preparation of this final report. For reference, Appendix G
provides specific responses to written comments received from the project sponsors.
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Table 1-1. Flood Profile Comparison — West Fork San Jacinto River (Reach III)
(Reference: Preliminary Hydraulic Analysis for Lake Houston Ficod Study, B&R, 1998)

1 2 3 4 5 6 7 8 9 10 11 12

LOCATION MILES FLOOD [HEC-2(1){ HEC-2(2) Diff HEC-2(3)| Diff(1) Diff(2) {HEC-2(4)( Diff(1) Diff(2)

FREQ.
FEMA Above Dam YRS Base Updated (5)-(4) TWDB (7)-(4) (7)-(5) | SRIData | (10)-(4) (19)-(5)
Base

@B 10 46.75 46.76 0.01 46.94 0.19 0.18 47.91 1.16 1.15
4.745 miles 11.25 50 49.56 4948 -0.08 49.7 0.14 0.22 50.97 1.41 1.49
Range Line 16 100 50.68 50.76 0.08 50.94 0.26 0.18 52.14 1.46 1.38
500 5438 54.39 0.01 54.54 0.16 0.15 56.02 1.64 1.63
@cC 10 47.39 48.15 0.76 48.23 0.34 0.08 49.09 1.70 0.94
5.385 miles 12.09 50 50.69 51.44 0.75 51.54 0.85 0.10 52.56 1.87 1.12
Range Line 17 100 5193 52.76 0.83 52.84 0.91 0.08 53.91 1.98 1.15
500 56.24 5791 1.67 57.95 1.71 0.04 59.38 3.14 1.47
@D 10 48.01 48.62 0.61 48.58 0.57 -0.04 50.15 2.14 1.53
6.42 miles 12,925 50 51.53 52.11 0.58 52.04 0.51 -0.07 53.69 2.16 1.58
Range Line 18 100 52.81 53.46 0.65 53.38 0.57 -0.08 55.01 2.20 1.55
500 57.24 58.62 1.38 58.52 1.28 -0.10 60.27 3.03 1.65
@E 10 48.66 49.14 0.48 49.09 0.43 -0.05 51.00 2.34 1.86
7.09 miles 13.595 50 52.34 52.80 0.46 52.71 0.37 -0.09 54.61 2.27 1.81
Range Line 19 100 53.66 54.17 0.51 54.07 041 -0.10 55.95 2.29 1.78
500 58.18 59.32 1.14 59.2 1.02 -0.12 61.08 2.90 1.76
@F 10 49.42 49.79 0.37 50.63 1.21 0.84 5141 1.99 1.62
7.47 miles 13.975 50 53.49 53.81 0.32 54.48 0.99 0.67 55.16 1.67 1.35
Range Line 19 100 54,94 5525 0.31 55.88 0.94 0.63 56.52 1.58 1.27
500 59.39 60.22 0.83 60.64 1.25 0.42 61.57 2.18 1.35
@G 10 53.50 53.56 0.06 52.98 -0.52 -0.58 53.65 0.15 0.09
8.49 miles 14.99 50 57.88 57.88 0.00 57.27 -0.61 -0.61 57.95 0.07 0.07
Range Line 20 100 5944 59.47 0.03 58.83 -0.61 -0.64 59.52 0.08 0.05
500 64.19 64.34 0.15 63.77 -0.42 -0.57 64.66 0.47 0.32

(NOTE: FEMA Location A @ River Mile 3.615, Range Line 15, is not shown due to constant backwater conditions.)

(1) HEC-2 (A) Base Condition FEMA (1977-1978 Survey)

(2) HEC-2 Updated Base FEMA Model w/Lake Houston Parkway (1992 Survey)

(3) HEC-2 TWDB Data (1994 Survey)

(4) HEC-2 Post Flood Conditions (1995 Survey after Oct. 1994 Flood)




Table 1-2. Flood Profile Comparison — Lake Houston (Reach II)
{Reference: Preliminary Hydraulic Analysis for Lake Houston Flood Study, B&R, 1998)

2 3 4 5
LOCATION Miles Flood Frequency HEC-2 HEC-2
FEMA Above Dam YRS FEMA (1977-1978) TWDB (1994)
CWSEL Area CWSEL Area
Ft. Sq. Ft. Ft. Sq. Ft.

10 46.30 237,348 46.30 237,465
@A 0.47 miles 50 48.70 260,263 48.71 260,613
Range Line 1 100 49.70 269,882 49.71 270,306
500 52.70 299,130 52.72 299,678
10 46.30 173,350 46.3 204,454
@B 1.11 miles 50 48.70 193,567 48.71 224,740
Range Line 2 100 49.70 202,028 49.72 233,285
500 52.70 230,275 52.74 261,830
i0 46.30 160,066 46.31 175,184
@C 1.99 miles 50 48.70 177,520 48.73 192,957
Range Line 3 100 49.70 184,870 49.75 200,469
500 52.70 207,316 52.79 223,248
10 46.30 163.455 46.31 168,544
@b 2.40 miles 50 48.70 180,588 48.74 186,149
Range Line 4 100 49.70 187,768 49.77 193,617
500 52.70 209,437 5283 216,071
10 46.30 96,688 46.31 109,376
@E 2.65 miles 50 48.70 111,902 48.74 125,036
Range Line 5 100 49.70 118,279 49.76 131,687
500 52.70 137,596 52.83 151,612
10 46.30 144,242 46.34 140,325
@F 3.95 miles 50 48.70 158,141 438.82 154,888
Range Line 6 100 49.70 163,961 49.89 161,230
500 52.70 181,575 53.06 180,085
10 46.30 119,823 46.34 144,933
@G 4.39 miles 50 48.70 137,119 48.84 163,297
Range Line 7 100 49.70 144,357 46.92 171,325
500 52.70 166,361 53.12 195,170
10 46.30 114,550 46.36 108,276
@H 5.32 miles 50 48.70 127,099 48.88 121,849
Range Line 8 100 49.70 132,408 49.99 127,868
500 52.70 148,749 53.24 145,891
10 46.30 102,936 46.37 85,793
@1 5.78 miles 50 48.70 112,702 48.91 96,825
Range Line 9 100 49.70 116,826 50.04 101,691
500 52.70 129,515 53.3] 116,091
10 46.30 132,656 46.40 142,096
* DK 6.35 miles 50 48.70 153,285 49.01 165,161
Range Line 10 100 49.70 161,935 50.20 175,778
500 52.70 188,138 53.75 207,589
10 46.30 146,767 4641 142,311
@L 6.99 miles 50 48.70 166,510 45.04 164,578
Range Line 11 100 49.70 174,929 50.25 174,891
500 52.70 201,556 53.83 207,489
10 46.30 56,497 46.41 45,666
ki (7) 7.40 miles 50 48.70 62,363 49.04 51,844
Range Line 12 100 49.70 64,829 50.24 54,719
500 52.70 72,803 53.80 64.451
10 46.30 153.515 46.49 115.037
@O 8.67 miles 50 48.70 174,302 49.29 139,736
Range Line 13 100 49.70 183,051 50.62 151,568
500 52.70 209,937 54.54 187,041

*Union Pacific RR Bridge Located 2,576 ft. Downstream of This Location (Downstream Face).
**FM 1960 Bridge Located 126 ft. Downstream of This Location (Downstream Face).




Table 1-3. Sediment Loading Estimates (Previous Studies)
Annual Sediment Load, Tons/Year
Basin ICIT:Z USGS Bedient TDWR Bedient TC&B, 1983 EH&A, 1993 (Draft)
1978 1980 1982 1983 Soil Loss Lk. Bot. WMM (1990) | Soil Loss
(Phase I} (Phase II) (1980) Profile™ @ (1990)
- y 5 1, - ) >
Cypress Creek 324 51,400 243,000 51,600 51,900 87,000 42.000
total
Spring Creek 438 23,400 14,200 a 14,600 22,100 148,000 29,000 51,300
downstream
W. Fork SJ 588 36,500 43,400 232,000 39,760 47,700 near Lake 24,000 58,900
E. Fork SJ 407 - 15,100 15,300 18,700 16,000 17,000 7,800
Caney Creek 217 6,390 13,800 20.000 14,000 11,200 - 10,000 4,400
total
Peach Creek 156 - 26,900 27,600 10,000 - 6,000 2,800
Luce Bayou 213 - - 12,900 21,800 - 5,000 4,300
Local Lk Houston 43 - - - - - - 1,000 4,400
184,000
tons/year
TOTAL 2,385 ) 165,000 545,000 176,000 (or range of N 179,000 176,000
mi’ tons/year tons/year tons/year 93,000 to tons/year tons/year
320,000
tons/year)

Note: (1)
@

Assume average dry weight of submerged sediment material = 52 Ibs/ft* (as applicable).
Rough comparison with equivalent basin area per coverage of survey range lines.




Table 1-4-1. Computation of Estimated Daily Mean Suspended-Sediment Load for W. Fork San Jacinto River

Normalized Occurrence %

Daily Discharge per

Suspended-Sediment Load (tons/day)

Occurrence | Occurrence Avg. Occurrence (cfs) Load"” per Load™® per Increment of Load | Increment of Load
Range Increment | Occurrence Occurrence Flow Occurrence Flow [ per Occurrence (Pre |per Occurrence (Post
(Pre 1974 data) (Post 1974 data) 1974 Cond.) 1974 Cond.)
0.0-0.1 0.1 0.05 17,500 9,300 7,300 9.3 7.3
0.1-0.3 0.2 0.2 11,000 5,200 4,000 10.4 8.0
0.3-05 02 04 8,300 3,600 2,800 7.2 5.6
0.5-1.0 0.5 0.75 6,600 2,700 2,100 13.5 10.5
1-2 1 1.5 4,800 1,800 1,400 18.0 14.0
2-4 2 3 3,600 1,300 1,000 26.0 20.0
4-8 4 6 2,360 800 600 32.0 24.0
8-15 7 11.5 1,280 330 240 23.1 16.8
15-25 10 20 575 120 50 12.0 9.0
25-35 10 30 245 50 30 5.0 3.0
35-45 10 40 150 30 20 3.0 2.0
45-55 10 50 95 20 10 2.0 1.0
55-65 10 60 70 10 1.0 0.6
65-75 10 70 49 5 0.5 0.4
75-85 10 80 34 3.2 2.0 0.3 0.2
85-95 10 90 24 2.1 1.2 02 0.1
95-100 5 97.5 19 1.5 0.9 0.1 0.0
Total Sediment Load (tons/day) ---> 163.6 122.6
(tons/year) ---> 59,722 44,738

" Sediment, t/day = 0.036 * (Flow, cfs)*1.2749 (pre 1974 data)
? Sediment, t/day = 0.0192 * (Flow, cfs)*1.314 (post 1974 data)




Table 1-4-2. Computation of Estimated Daily Mean Suspended-Sediment Load for Cypress Creek

Normalized Occurrence % Daily Discharge per Suspended-Sediment Load (tons/day)
Occurrence (cfs)
Occurrence Occurrence Increment Avg. Load per Occurrence Flow (1) Increment of Load per
Range Occutrence (1976-1990) Occurrence (1976-1990)
0.00-0.1 0.1 0.05 8,000 43,037 43.0
0.1-0.3 0.2 0.2 4,400 17,427 34.9
0.3-0.5 0.2 0.4 3,500 12,329 24.7
0.5-1.0 0.5 0.75 3,000 9,765 48.8
1-2 1 1.5 2,300 6,534 05.3
2-4 2 3 1,760 4,137 82.7
4-8 4 6 1,000 1,854 74.2
8-15 7 11.5 430 518 36.2
15-25 10 20 180 139 13.9
25-35 10 30 90 49 4.9
35-45 10 40 54 22 2.2
45-55 10 50 40 14 1.4
55-65 10 60 30 9 0.9
65-75 10 70 25 7 0.7
75-85 10 80 22 6 0.6
85-95 10 90 18 4 04
95-100 5 97.5 10 2 0.1
Total Sediment Load (tons/day) ---> 95,853 435.0
(tons/year) ---> 158,765

N Sediment, tons/day = 0.0539 * (Flow, cfs)*1.5122




Table 1-5. Cross Sectional Area/Volume Change
1999 Survey vs FEMA
West Fork San Jacinto River

Cross Section HEC;aRiver Cross Sectional Area Change* (sqft) g::?;h:f‘izgfg &;:S LS:;T:{]D QEZE;T (X‘C)::T;
FEMA | Miles | LOB | CH "ROB | 1999 Survey] FEMA | | )
A 3615 130 | -9000, 2200 | 59400 | 65000 , O | 0
B L 4ms 0 -sooﬂ 18000 1300 s2400 | 49800 | 5966 | 200
LkHouBr | 5045 | 0 | 8000 0 42,000 | 34600 | 1,584 0
C_ | 5585 | 23400 © 42000 3,500 | 47,600 | 70300 | 2,851 ~-500
D e sw® s ;5900_‘( Gg00 | 64700 T 4do9 | L1700

B 709 _{ _-1400®) 12900 11,200] 81,200 | 58500 | 3,538 | -800
CF 747 | 40000 1700 6700(”[ 50500 | 56,200 2,006 | 400
G | 849 800 " 2300,  -74000" 52,900 57,200 5,386 -1,000
CH | ear | T30 | :ﬁ'zfo*o‘:;.’;z,ogo% | 77700 | 98.800 | 4858 | -2400
1 1038 L 9300 2000 7,700 96900 | 96300 | 6178 -3,900
1 08 26000 6000 12,1000 gii00 | 84500 | 1478 -3,900
K 1109 | 390007 3400 24000 62800 | 61000 | 1214 | 3900
L | 113 1680001 24000 42,0000 78400 | ** | 1373 i_rri:g@p:f
CRRBr | 1138 0 C 0 1 21300 | 21,300 158 | 3,900
M | 1148 2,400 7,200, -16,800" 89,100 101,000 528 4,000
- USs9 i,,F_:!T{?fﬁ? 0 15000 0 | 28200 4431,900};1!% ) 4d00
N 11.97 6,300 " 2,500 35000 114500 | 70,800 2,117 3,100

* Cross sectional area (or volume) change between 1999 suvey and FEMA model, Negative values indicate area {or volume) loss and positive values indicated
area (or volume) gain since FEMA data.

** Restricted cross section at bridge

M Area change mainly due to change of terrain data in the overbank areas.




Table 1-6. Streamflow stations where floods of October 1994 equaled or exceeded the 100-yr flood.
(Reference: USGS October 1994 Flood Fact Sheet)

Previous known maximum October 1994 maximum
Stati Year flood .
aton Streamflow station name records Stage(ft. | o om. | Stase(R | o o Ratio of
No. began Year above flow' (cfp) above flow' (cfp) Stream-flow to
datum) P datum) P 100-yr flood
08068000 | West Fork San Jacinto River near Conroe 1940 1940 309 110,000 323 115,000 1.3
08068520 | Spring Creek at Spring 1878 1940 33.6 42,700 44.1 78,800 .7
08068800 | Cypress Creek at Grant Rd. near Cypress 1982 1982 43.5 3,550 474 10,500 1.8
08068900 | Cypress Creek at Stuebner-Airline Near 1982 1984 37.9 6,910 39.6 11,300 1.2
Westfield

08070200 | East Fork San Jacinto River near New Caney 1973 1973 29.6 unknown 33.0 86,000 1.1
08070500 { Caney Creek near Splendora 1885 1940 270 unknown 264 33,000 1.5
08072050 | San Jacinto River near Sheldon (at US%0) 1875 1940 31.5 unknown 27.1 360,000 1.6

Note: ! Instantaneous maximum corresponding to maximum stage.




Table 1-7. Summary of Peak Discharges (Lake Houston Tributaries)

. . . i . P i
Major Tributaries Dra1nag§lArea (sq eak Discharges (cfs)
miles) 10-year 50-year 100-year 500-year 1992 Flood
West Fork San Jacinto River
At entry to Lake Houston 1,769 66,800 143,000 174,000 333,600 -
At U.S. Hwy 59 1,141 62,300 127,200 167,500 306,900 230,000
W. Fork (upstream of Spring 962 - ) 90,000+ ] 115,000 (nr
Creek) (estimated) Conroe)
Spring Creek (upstream of 438 13,900 36,300 51,600 101,000 78’8Q0 @t
Cypress Creek) Spring)
Cypress Creek (upstream of 10,500 (nr
Spring Creek) 325.8 15,100 20,800 24,400 33,400 Westfield)
East Fork San Jacinto River
At entry to Lake Houston 1,002 41,400 85,200 109,500 185,000 -
E. Fork (upstream of Caney 396 11,000 25,500 35,200 66,600 .
Creek)
Sjﬁgy Creek (upstream of E. 370 22,200 52,000 72,400 133,000
Luce Creek (upstream of E. Fork) 227 4,050 10,100 16,100 37,400
360,000 (nr
Lake Houston near Dam 2,828 82,400 182,200 246,100 409,900 Sheldon, blw
Dam)




Table 1-8. HEC-2 MODEL SUMMARY (1999 SURVEY) L OF 4

River Sta. (HEC-2)| Flood Freq. | Discharge (cfs) WSEL | velinlefi bank |vel in ﬁghtb)}_ﬁe[ﬂggmﬂ _ c/sarea | ﬂ)width | *eflow in L bank | % flow in R bank ]%ﬂow in channel
SECNO Yrs Q | CWSEL'| ViOB | VROB | VCH | AREA | TOPWID | QLOBP | GQROBP | QCHP _
@A ] 10 | 66800 | 4666 | 03 [ 02 | 19 | 739694 | 582 | 03 | 13 | 984
3.615 50 143,300 49.57 0.4 04 30 | 57,840 6,976 0.6 27 96.7
TT3615 | 100 | 174300 | s091 | 04 | 05 | 32 | 871335 | 71714 | 0% | 33 | 958
3615 | 500 | 333600 | 549 | 07 | 08 | 46 | 9718 | 870 | 17 | 49 | 934
@B | BT e [ wrag | Too” T o0 [T 36 [ O3% | Tdzmd [T 6o T o0 [ TTI000
4745 | 50 | 140750 | s03% | 00 [ 03 | 29 | 49663 | 5218 | 00 | 04 | 997
4.745 100 173,330 5174 | 01 | 04 32 | 56844 | 53552 | 00 0.6 99.4
4.745 [ i ﬁ}g | 329800 ¢ 5604 | 04 J( 07 | 45 86899 | 7485 | 09 | 15 | 916

| .

S _ S N R S A
65,990 4735 0.0 0.0 24 27,163 3418

506 | ,5,0 | 10070 | 5062 | 9-5",j"+"';0‘q‘_‘; |37 ] 38415 | 3466 1000
5.026 100 1173080 | 5197 | 00 L0040 | a2 3,486 | 1000
07 00 53 | 90262 | 9977 935

—FA

LKHOUBR | 10 74 65990 | 4737 | 00 | 00 | 23 |
5027 50 140170 | 5064 . 00 | 00 i 35 |
3.9
1
|

1
S0 J Sy | TIEM | S63 J{ 07 T

5.027 100 ] 173,080 | 5199

5.027 {' 500 | 328820 | 5613

LK HOU BR]L 10 765,990 4737 | 00 | o0 | 23 | 29064 | 3,23?;7

5.034 50 | 140,170 5065 | o 1 ki 385 B '397,510ﬁ%_ 3,326

5034 | 100 | 173080 | 52 00 |00 [ 39 ] 44420 | 3340 [ 00 | 00 :TOO.TZ

S04 _';50_@ ] 328820 |s632 | 08 T 00 1 69 | 6005 | 10475 _ %65

LKHOUBR | 10 | 65950 | 4737 | 00 | 00 | 2 /_L'T,m*
15.035 50 I 140,170 | 50.64 ) 0. 3 38520
5035 1 100 | 173,080 | 52 | 30 100 | 40 T 43235
T 5035 | Tsp0 1 3288200 5675 | 01 | o B ( 94355 |

S0 | 328 5675 10257 | 90

LKHOUBR | 10 | 65990 | 4737 27221 | 3419 |

5037 s0 | 140070 | 5064 R i 38501 | 3466 | 00 | 00 | T i000

T - e

173,080 43 208 3486

5037 00 _ 4 3486 |
o1 | _* S ; Sag23 | 10355 |

5.037

328,820 56 7

LK HOU BR
5038
5038
5.038

39926 [ 3326

-l

!

r— T00 ] 23 ) 290m4 | 3294
1wl i—w

f 00 [ %0 397 |7 44431 7 3340
\ | J

100 | 173,080
500 |

00 69 [ 60055 | 10,615

0 65990 T
a

%

[

L
50 1 140,170

f

|+ [

328,820




Table 1-8. HEC-2 MODEL SUMMARY (1999 SURVEY)

River Sta, (HEC-2) 1 Flood od Freq. jD:scharge {cfs); WSEL vel in left bank |vel in right bank vel in channel *c/ska;reaﬂ _topwidth | % flowinl bank | % flow mRbankTVoﬂow in channel
_SECNO ﬂ Yrs | Q LCWSEL | ven L AREA | TOPWID | QLOBP | QROBP 1 _ QCHP
"LKHOUBR | 10 ’65,’9’90 4739 23 1 29120 3,294 00 00 | 1000
75045 i'SH" 140,170 | 50.67 35 | 739991 | 3327 | 00 00 | 1000
5045 106 ] 173,080 | 52.03 144503 T 3340 00 ] o0 1000
5045 | 500 | 328820 | 5666 60,055 10,653 35 00 | 965
LKHOUBR | 10 | 65990 | 4738 27294 | 3419 0.0 00 1000
_ 5046 | 50 | 140,170 { 50.66 383,605 L"mgj&‘/_; 00 00 | 1000
5.046 ’ 100 | 173,080 | 52, 0277% 43312 | 348 | 00 00 | 1000
3046 | S00 | 328820 5108 197,640 L 10444 |74 0.0 T 926
| ; !
@c | w0 esew | s Ceger | elo 1 00 1 68 |00
5585 | | 139080 | 5135 61,632 9713 | 649 00 351
5585 i 100 1172610 755_59} 10056 | 674 00 326
5585 | 500 | 326970 | 128,718 10,852 72.9 02 269
4 300 326970 4 5786 21 | 05 | 54 | P87 A% J2 b2 268
@b ‘ 65210 | 49 36,717 "},777‘9&3; a1 316
642 | 137410 | 534'7‘1‘47” 7313 557 252
6.42 100 | 171,900 63,568 7,515 583 228
642 } 500 | 324060 | 5 103,255 ] B 118
T o | 64,830 | 5016 | 05 47351 60.4
T 71?9 7?0 | 136,080 | 66,810 589
T709 ) 100 | 171,320 | 54 79,784 581
709 i S50 | 321910 | S 147,195 |35 T 534
T @F k 10 = 64,610 35913 ] 7474 | 247 ] 302 451
747 | 500 | 135320 58463 363
747 100 171,000 70,702 1 331
147 1 500 320,030 | 59 129914 251
"~ NEW I T oed6i0 | 733,892 ) 759
~8.07 | 17135320 | 54917 218 660
8.07 Sl 1’00 L 171,000 6 | 64976 242 | 62T
807 [ 500 | 320,030 | | 101,223 302 | %48
\
) T [T e300 | ] 20020 | 2848 281 L7 [ 702
8 49 k 50 732,481 33894 | 6,164 308 51 64.1
340 | oo | 169770 42,793 | 6,190 307 | 85 607
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Table 1-8. HEC-2 MODEL SUMMARY {1999 SURVEY)

River Sta. (HEC-2)) Flood Freq. | Discharge (cfs)|  WSEL | velinleft bank |velinrightbank| velinchannel |  c/sarea 7 topwidth | % flowinL bank | % flow in R bank | % flow in channel
_ SECNO " Q| CWSEL | VLOB | _AREA | TOPWID |  QLOBP _QROBP | QcHP
849 315820 | 6211 | 3 C7265% [ 6329 | 294
- @H ”7»3?1’? | 544 JF 14 35925 5247 | 84 ]
941 131,460 | 5874 ] ‘ ] w29 | 1088 | 127 )
941 | 169330 1" 6048 74 | 7129 T W47
94l 500 1314100 | 65.82 | 17220 | 9me [ 197 i
@l 10 |l 62850 | 5541 4 39,048 7357 | 071
10.58 ) 7[ 129,130 | 59.84 ) I 73,596 f 3822 64 |
10.58 7 100 168330 | 61.63 40 89,822 j 9130 | 85
10.58 500 J‘T 309220 | 67.04 71 ‘L 144,446 Lmszs ST T T
@ w | et | mm EE 7 L
1086 | 50 j 128570 | 6015 62747 1 6831 88
10.86 100 | 168090 | 6196 75226 | 7,027 100 26
10.86 500 [ 310,160 6736 122,798 | 10,118 119
10. 200 ) 310160 | 67.36 Jo_ ) 121198 S L SO U SN S
@K 10 162560 | 5561 13087 7 2913 | 63 | o
1.09 350 128120 | 60.38 46,537 | 155
1109 100 | 167.890 | 6225 _ 51872
_ 1109 500 | 308450 | 67.78 109,540
@ | ] 62410 ] 5679 | 41,354
S S0 7] 127,600 " 6123 es a1
135 100 4 7167670 63.13 76,575
1135 500 j 307570 | 6855 | 124 445
RRBR [ 10| 62410 '56’-_94:* o _1agss |
11.38 127,600 | 614 19,150
BRI 100 1 167 go 6329 21,052
1138 T 500 | 307570 | 69.01 121,278
RR BR wL 62410 | 5697 4 00 14,854
11.39 50 127,600 1| 6146 | 00 19,206
11.39 100 167,670 | 6337 J 00 21039 ] 1,035 |
1139 500 | 307570 | 6919 e I 1232110 | 10611
L o [ N U L R IR
RRBR | 10" | @410 | ST17 |7 04 g | ale | T o7
11.4 5 l 127,600 | 6207 0.5 70,205 5,957 56

30F4



Table 1-8. HEC-2 MODEL SUMMARY (1999 SURVEY) ‘ 40F4

River Sta. (HEC-2)! Flood Freq. | Discharge (cfs)l WSEL }vcl in left bank velmrlghlbank}vcl inchannel | c/sarea | topwidth | % flowin L bank | % flow in R bank | % flow in channe!
SECNO | ¥rs | Q | CWSEL | VEQBWJV VROB VCH ! "AREA | TOPWID | QLOBP | QROBP | QCHP
114 1 100 167,670 | 6429 | o C | Bell | 6207 | 76 | 303 | 820
ad b soo | orsio [ Tear 1 L mem | wew e w7 e
@M i 10 ] 62340 | 572 4 T 34 ] 44988 | 6350 | "33 | T 1ae | 802
nas [ so | a0 | e To7 | as T | wém | amr |93 | w1 w0
fag 1 100 | 167560 | 6435 55 799095 | 9517 634
" i L S00 | 307040 ] 6943 T U1 T TR [T 73 U s0s0 | i0368 s
Tusse | 0 | e300 | 5123 | 0a | os | 36 I a3sed | sgm | 771
aiss 150 T T7a00 | Teds [ a6 108 L s0 | omrava | 7dsy |90 | assT | 656
Abss [ 100 | 167,500 | 6441 | 08 | 09 | 56 [ 95357 ‘ 8872 | 613
1155 7, 500 [ 306900 | 951 | 1y L 12 74 [ 145941 | o3| 528
Us59 I CT00 ] 7623000 7 5723 17 00 T 00 [ 36 :’}" 17358 ‘ 1470 | 100.0
11569 1 50 | 127200 | 6215 | 0 o 752 ]L 24625 1771490 ] 00 T 77 T 00 T Ho00
1569 | 100 | 167,500 * 6438 | 0 | 21963 | 1500 | 00 [ 7700 i 1000 ©
11.569 i 500 % 306900 | 6957 | 1. [OI1S39 T 9464 T [ U200 | 729 ¢
US| 62,300 | 5723 _" 19442 | 1,640 100.0
T166 [ 50 | 127200 | 6215 | 00 46 27589 | 1,660 | 1000
Coiee 1 100 167,500 | 6492 0 o [ sz [ 3019 | 1666 | | w00
166 | 500 773067350 | 7047 1 7“73_&;"‘A 120177 | 9292 | 16 |
- U7857’9'77$ ] 10 162,300 J{ 5732 | 05 ] 05 ] 34 | 44092 | 6030 | 74.1
e | { 7200 | 642 07 I M I T T eis
ERIETCR Eoﬁ 167,500 j 652 | 102,612 _L 9,432 561
11679 { 500 7# 06,900 0 7052 1156274 T 10397 151 | 313 1 476
an |0 | e |56 LA Toas o
1197 126,360 { 62.86 87,700 7,325 527
1197 [ '100 1 167,140 | 6566 T 109214 T T 7961 | 486
11.97 500 ' 305490 | 7L15 | 155194 |” 8671 42.6




TABLE 1-9.

FLOOD PROFILE COMPARISON -
WEST FORK SAN JACINTO RIVER
WITH REVISED SFTARTING CONDITIONS FROM REACH 2

1 1 2 3 4 6 7 8 9 10
FLOOD WSELSs
LOCATION MILES FREQUENCY | HEC-2(1) | HEC-2(2) HEC-2 Difference Top Width Top Width Difference
FEMA Above Dam YRS Base Updated 1999 Survey | 1999 - FEMA FEMA 1999 Survey | 1999 - FEMA
@A
3.62 miles 10.12 100 49.80 49.80 50.91 1.11 6,071 7,174 1,104
Range Line 15 500 52.70 52.70 54.90 2.20 7,216 8,730 1,514
@B
4.75 miles 11.25 100 50.76 50.76 5174 0.98 4,610 5,552 941
Range Line 16 500 54.38 5439 56.04 1.66 6,844 7,485 640
@cC
5.59 miles 12.09 100 52.00 52.76 52,75 0.75 9,344 10,056 712
Range Line 17 500 56.24 3791 57.86 1.62 10,077 10,852 775
@p
6.42 miles 12,925 100 52.86 53.46 53.35 0.49 7,549 7,515 -34
Range Line 18 500 57.24 58.62 58.36 1.12 9,163 3,701 -461
@E
7.09 miles 13.595 100 53.70 54.17 54.04 0.34 9,935 11,264 1,329
Range Line 19 500 58.18 59.32 58.93 0.75 14,891 16,555 1,664
@F
7.47 miles 13.975 100 54,94 55.25 54.51 -0.43 8,284 9,319 1,035
Range Line 19 300 59.39 60.22 59.41 0.02 10,211 13,549 3,338
@G
8.49 miles 14.99 100 59.44 59.47 57.33 -2.11 6,302 6,190 -112
Range Line 20 500 64.19 64.34 62.11 -2.08 6,856 6,329 -527
@H
9.41 miles 15.91 100 61.7 61.72 60.48 -1.22 8,124 7,129 -996
Range Line 21 500 67.11 67.20 65.82 -1.29 9,797 9,116 -631




TABLE 1-9.
FLOOD PROFILE COMPARISON -
WEST FORK SAN JACINTO RIVER
WITH REVISED STARTING CONDITIONS FROM REACH 2

1 1 2 3 4 6 7 8 9 10
FLOOD WSELs
LOCATION MILES | FREQUENCY { HEC-2(1) | HEC-2(2) HEC-2 Difference Top Width Top Width Difference
FEMA Above Dam YRS Base Updated 1999 Survey | 1999 - FEMA FEMA 1999 Survey | 1999 - FEMA
@l
10.58 17.08 100 62.37 62.39 61.63 -0.74 8,445 9,130 685
Range Line 22 500 67.9 67.97 67.04 -0.86 10,458 10,628 170
@l
10.86 17.36 100 62.66 62.67 61.96 -0.70 9,540 7,027 -2,513
Range Line 23 500 68.21 08.29 67.36 -0.85 10,234 10,118 -116
@K
11.09 17.59 100 63.05 63.06 62.25 -0.80 5,092 6,101 1,009
Range Line 23 500 68.58 68.65 67.78 -0.80 8,096 10,645 2,549
@L
[1.35 17.85 100 63.43 63.44 63.13 -0.30 i 6,011 -
500 69.46 69.51 68.55 -0.91 10,624 11,057 433
@M
11.48 17.98 100 64.45 64.46 64.35 -0.10 9,463 9,517 54
500 69.87 69.91 69.43 -0.44 10,193 10,368 175
@N
11.97 18.47 100 65.38 65.71 65.66 0.28 6,590 7,961 1,371
Range Line 24 500 70.73 71.36 71.15 0.42 8,372 8,671 298

(1) HEC-2 (A) Base Condition FEMA
(2) HEC-2 Updated Base FEMA Model w/Lake Houston Parkway
** Questionable data - using water surface width at bridge crossing




Table 2-1 — Summary of Hydraulic Conveyance Improvements

(RM 12.9)

Floodplain
Level of | Flood Level . .
Sediment Reduction Top Wlfhh Floodp l an}
Sediment Removal Configurations/Options [ Channel Configurations | Removal (max) Reduction  |Reduction’
= (max)
6 . 13) (acres)
(10° yd {feet) (feet)
Channel Improvement u/s of 1960 Bridge | 800 ft channel bottom with 5.0 0.04
(2.7 miles) flowline elev. at 15 to 23 ft : : ) )
200 ft channel bottom with
. 1.9 0.24 @ Sec. D 350 28
Channel Improvement d/s West Fork (3.5 | flowline elev at 26 to 28 fi @
miles) 200 ft channel bottom with
flowline elev at 20 to 24 ft 39 0.58 @ Sec. D 830 62
Area Dredging A — d/s Lake Houston Pkwy .
Bridge (RM 11.3) Bottom elev. at 30 ft 2.8 0.52 @ Bridge 400 40
Area Dredging B — Lake Houston Pkwy 2
Bridge Crossing (RM 11.6) Bottom elev. at 26 ft 0.3 0.11 @ Sec.C 110 7
Bottom elev. at 30 ft 1.2 0.43 @ Sec.D? 510 29
|Area Dredging C — SW of Lake Houston 500 Fr chaal b
Pkwy Bridge (RM 12.2) new channel bottom 2
Wy e with flowline elev. at 27 ft 101026 @See.D 320 18
Area Dredging D — both sides of channel Bottom clev. at 35 ft 18 |029@Sec. B2 460 21

I

multiply by the length of the improved channel reach).
No improvement to area downstream of the Lake Houston Parkway Bridge.

Represent only a rough estimate by numerically calculating the reduced flood water surface (average reduction in top width




Table 2-2 — Summary of Initial Screening of Fleod Control Options

. - i tal int .
Flood Control Options ELO;::)\Z?]?;:;{ General Cost’ C;&T:I;Ct Env;:;)gg;n:tm a I\Rdeé.l:]lzi:::;ii Screening Summary
Flood protection levee good high complex | high potentiai yes Cost; Not an effective option
Channel Conveyance minimal moderate-high | complex | high potential yes Not a feasible option
Improvement
Regional Detention good high complex | high potential yes Cost; Not an effective option
Floodplain Buyout (Non- Economical in mitigating flood
structural Alternative) no low wa o 1o damage; No flood improvement
Sediment Removal®
Channel Improvement u/s - . - o
of 1960 Bridge (2.7 miles) none-minimal mod:-_hlhg_hmm good ________ m uTmff_;ll“ 1 yeﬁs ) No_n effective;
Channel Improvement d/s | fair-minimal moderate ood minimal es Fair improvement; To be further
West Fork (3.5 miles) ] g_ ) | y considered
" Area Dredging A — u/s Lk air moderate ood minimal e Fair improvement; Combined
| HoustonPkwy (RM 113) | ™% | modeie | 800 17 with other dredging effort
Area Dredging B — Lk minimal low f ood minimal es Minimal improvement; Not an
% Houston Pkwy RM 11.6) 4~ | = | & ) ) y effective option
Area Dredging C — SW Lk fair low-mmod ood minimal es Fair improvement; Combined
| Houston Pkwy (RM 12.2) _ vmet. | & y with other dredging effort
" Area Dredging D—both | T U R B - " |Minimal improvement; Combined
sides of channel (RM 12.9) fair-minimal moderate good minimal yes with other dredging effort
Maintenance Dredging
Upstream of 1960 Bridge minimal low | good | minimal | continual {Minimal impact
All Bridge Crossings minimal low good minimal continual  [Minimal impact T
Sediment Basin fair (long-term) | low-moderate | fair-good minimal continual Cost effective to maintain long-
term control

T
2
3

conditions; complex — time consuming or potential constraints.

Reduction on based flood levels at selected channel area: minimal — less than 6”; fair - 6” to 12”; good — greater than 12”7,
General cost estimate: high — greater than $25 million; moderate - $5 to $25 million; low — less than $5 million.
Constraints or other factors may impact design or construction: good — easily constructed; fair — constructabie under most

Costs of flood control options and degree of flood improvements depend on the amount of sediment removal.




Table 3-1 — Summary of Flood Level Improvements

100-Yr Flood Flood? .
FEMA Elevation (feet) Level Flood Level Reduction, feet
River Impact
HEC-2 | Mile | p,o | 1999 Alt1- Channel | AltII- Dredging | Alt II- Dredging | Alt II- Dredging
Section No. 1999 vs
FEMA | Survey Improvement Area A AreaC AreaD
FEMA
A 10.1 49.8 5091' | +1.11! 0.13 None None None
B 11.3 50.76 51.74 +0.98' 0.38 0.35 None None |
Lake Houston 11.6 - 52.02 - 0.43 0.51 None None
Pkwy
C 12.2 52 52.75 +0.75 0.5 0.41 0.29 None
D 12.9 52.86 53.35 +0.49 0.58 0.33 0.43 0.18
E 13.6 53.70 54.04 +0.34 0.53 0.25 0.32 0.29
F 14.0 54.94 54.51 -0.43 0.45 0.22 0.28 0.25

(o8]

Raised starting water elevation due to backwater condition from Lake Houston.
Plus values indicate flood level increase; minus values indicate flood level decrease.




Table 3-2 - Preliminary Project Cost Estimate for Channel Improvement Alternative

Work Item

Channel dredging (including clearing,
area restoration, hydraulic discharge
pipeline 1/2 mile and dump)

Dredged material disposal*

material hauling and handling (extra,
avg. 3 miles RT)

material reuse (deduct)
Site Access
Bridge crossing
SUBTOTAL
Contingencies (10%)
Engineering (10%)

TOTAL ESTIMATED COST

Quantity Unit Unit Price
3,900,000 yd® $4.00
3,900,000 yd? $3.50
3,900,000 yd? ($1.25)

1 LS
1 LS

* assume no additional cost for dredged material disposal

Amount

$15,600,000

$13,650,000

($4.875,000)
$50,000
$50,000

$£24,475,000
$2,450,000

$2.,450,000

$29,375,000



Table 3-3 - Preliminary Project Cost Estimate for Area Dredging Alternative
(Area A — d/s of Lake Houston Parkway Bridge)

Work Item
Site clearing (60% area, light)
Conventional Excavation (top 5 ft)

Area dredging (incl. hydraulic
discharge pipeline 1/2 mile and dump)

Dredged material disposal*

material hauling and handling (extra,
avg. 4 miles RT)

material reuse (deduct)
Site Access
SUBTOTAL
Contingencies (10%)
Engineering (10%)

TOTAL ESTIMATED COST

Quantity
120

500,000

2,300,000

2,800,000

2,800,000

1

Unit  Unit Price Amount
acre  $800.00 $96,000
yd® $3.00  $1,500,000
yd? $4.00  $9,200,000
yd® $3.90 $10,920,000
yd? ($1.25)  ($3,500,000)
LS $50,000
$18,266,000

$1,830,000

$1,830,000

$21,926,000

* assume no additional cost for dredged material disposal



Table 3-4 - Preliminary Project Cost Estimate for Area Dredging Alternative
(Area C — u/s of Lake Houston Parkway Bridge)

Work Item
Site clearing (60% area, light)
Conventional Excavation (top 5 f)

Area dredging (incl. hydraulic
discharge pipeline 1/2 mile and dump)

Dredged material disposal

material hauling and handling (extra,
avg. 3 miles RT)

material reuse (deduct)
Site Access
SUBTOTAL
Contingencies (10%)
Engineering (10%)

TOTAL ESTIMATED COST

Quantity Unit Unit Price Amount
50 Acre  $800.00 $40,000
200,000 yd® $3.00 $600,000
1,000,000 yd® $4.00  $4,000,000
1,200,000 yd® $3.50  $4,200,000
1,200,000  yd® ($1.25)  ($1,500,000)
1 LS $50,000
$7,390,000

$740,000

$740,000

$8,870,000

* assume no additional cost for dredged material disposal



Table 3-5 - Preliminary Project Cost Estimate for Area Dredging Alternative
(Area D - S of Kingwood Country Club)

Work Item
Site clearing (60% area, light)
Conventional Excavation (top 5 ft)

Area dredging (incl. Hydraulic
discharge pipeline 1/2 mile and dump)

Dredged material disposal*

material hauling and handling (extra,
avg. 3 miles RT)

material reuse (deduct)
Site Access
SUBTOTAL
Contingencies (10%)
Engineering (10%)

TOTAL ESTIMATED COST

Quantity Unit Unit Price Amount
80 acre  $800.00 $64,000
320,000 yd® $3.00 $960,000
1,480,000 yd® $4.00  $5,920,000
1,800,000 yd® $3.50  $6,300,000
1,800,000 yd* ($1.25)  ($2,250,000)
1 LS $50,000

* assume no additional cost for dredged material disposal

$11,044,000
$1,100,000

$1,100,000

$13,244,000



Table 3-6 - Summary Buyout Status
Subdivision Total # Lot' |# Lot Bought| # Known |# Remaining| Avg. Appraisal
Vac. Lot Value®
Belleau Wood 90 45 5 40 $75,000
Riverside Crest 41 17 10 14 $33,000
Lake Side 31 15 9 7 $15,000
Northshore 78 19 14 45 $44,000
Forest Cove
Home 158 78 22 58 $75,000
Town House 133 51 0 82 $23.000
Vacant Lot for i i ) ) $6.000

Reg. Home

Based on total number of lots with valid street address within the existing floodplain
Based on range of current appraisal values and number of properties per HCAD records




Table 3-7 - Preliminary Project Cost Estimate for Floodplain Buyout Alternative

(all existing structures in floodplain)

Work Item

Floodplain buyout (remaining lots)
Belleau Wood
Riverside Crest
Lake Side
Northshore
Forest Cove — Home
Forest Cove — Town House

Vacant Land (assumed)
SUBTOTAL
Market Value Adjustment (30%)

Cost of Appraisal, Title, Survey, and
Closing

Moving and Relocation Costs
Cost of Demolition; Cleanup

TOTAL ESTIMATED COST

Quantity Unit Unit Price
40 lot $75.000
14 lot $33,000

7 lot $15,000
45 lot $44.000
58 lot $75,000
82 lot $23,000

100 lot $6.000
246 lot $2.500
246  unit $10,000
246 lot $10,000

$3,000,000
$462,000
$105,000
$1,980,000
$4,350,000
$1,886,000
$600,000

$12,383,000
$3,715,000

$615,000

$2,460,000

$2.,460,000

$21,633,000
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Figure 1-4-1. Suspended-Sediment Transport Curve — West Fork San Jacinto River near Conroe, TX. (USGS 08068000)
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Note: Two sediment transport curves, one for pre-1974 and another for post-1974, are used to reflect the construction
of Lake Conroe in 1973.



Figure 1-4-2. Suspended Sediment Transport Curve - Cypress Creek near Westfield, TX (USGS 08069000)
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Figure 1-5-1. Flow Occurrence Curve, West Fork San Jacinto River near Conroe, TX
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Figure 1-5-2. Flow Occurrence Curve, Cypress Creek, near Westfield, Tx
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Figure 1-6-1. Percent of Fines in Suspended Sediment, West Fork San Jacinto River near Conroe,Tx

100

WwWZ9eQ'p Uey) Jatliy Juadiad

10,000 160,000

1,000

Inst. River discharge (CFS)

10

Note: Percent of fines is defined as fraction of fine-grained soil particles less than 0.062 mm diameter size.
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Figure 1-6-2. Percent of Fines in Suspended Sediment, Cypress Creek near Westfield, Tx
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Figure 1-7. Rainfall Isohyets, October 1994 Flood

Southeast Texas and San Jacinto River Basin Isohvets

October 1994 fiood
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Figure 1-8. 10-Yr Flood Profiles (FEMA vs 1999 Survey)
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Figure 1-9. 100-Yr Flood Profiles (FEMA vs 1999 Survey)
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Figure 1-10. 100-Yr Flood Profile (Water Surface) Comparison (1999 Survey, FEMA, & TWDB)
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Figure 2-2 - General Site Plan for Selected Project Alternatives
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Appendix A - USGS Historical Sediment Data (TSS)



Appendix A-1

USGS Historical Sediment Data (TSS) at West Fork San Jacinto River near Conroe



Appendix A-1 - Total Suspended Solid Data at West Folk San Jacinto River near Conroe, Texas

(Reference: USGS Station 08068000)

TSAMPLE _DISCHARGE DISCHARGE | SED. SIEVE | SED.SIEVE  SED.SIEVE : SED.SIEVE . SEDIMENT | SEDIMENT
| DATE ~ AVG.(CFS)  INST.(CFS) |DIAM %FINER! DAIM.%  DIAM. %FINER DIAM % FINER . SUSPENDED | DISCHARGE,
: THAN .062mm | FINDER THAN THAN 0.25mm | THAN 0.5mm (MG/L) ' SUSPENDED
; ‘ 0.125mm : ‘ (T/DAY)
. o946l 9,460 11,200 43 60! 89 98| 238 7,200
[ 0921461 127 340 94 98! 99 100| 36! 33|
012962 2,640 3,100 451 54. 82 9 o1 4,110,
01/31/62 ] 1,860 2,100 68, 73 92 991 186 1,050
02/01/62 406 1,050 75 80! 95 1001 140 397
05/03/62 675" 810’ 84 88 100 ; 108 236
102962 27 800 7 75 85 99! 233 503
12/27/65 208 205| ‘ 47 26
02/01/66 451! 453 80 82| 94 100° 49 50
02/11/66 2,650 2,605 65 71 85 99 226 1,590
03/09/66 131, 130 89 91 97 100! 27 10
L 04/07/66 105 | 106 ! 42 12
05/17/66 129, 1261 44 15
" 06/20166 | 51 48 i 42 5
08/24/66 | 24 23, ; 36 2
09/26/66 ; 38 39, ! 114 12!
11/01/66 ; 27, 27| i 60 4
P 1
L 12/05/66 24, 24 1 1
01/10/67 | 2 39 ! 70 7
02/13/67 55 56 10 2
03/17/67 35) 36 _ 133; 13
I 042467 60 63 i | 65 11
— : : ; 1
[ 05/26/67" 35, 35| ! 91 9
Gk 131 14 o ‘ 2 1
L 08/03/67 10 10 ! 29 1
| 09/13/67 1 11 | ! 12 0,
03/09/70 1,100 1,099 i 224 665
06/06/72 a4 39 44 5
| 172, 394/ 370 189 189
12972 620! 450 : 78 95
L 0124/73] 258 259 i 168 117,
04/04/73 115, 15 L 48 15
04/18/73 9,120 9,380 ! T 200 5,070
05073 1.180 1,190 ) i R TE 376
071973 40 40! i T 3
1029/73° T ss7 535 T ) ! - 37| 53
27§59 541, e ) - T st 8
ColowTd 79 750 o N S 2 59.
| T 5,640 5770 o . 1,180
| 02/21/74 544 534 ! 106, 153
=z T 81 S 50! 1
05/16/74 85| 92 [ ! 65 17)
06/25/74| 20 2 ! 29, 2
08/07/74 43/ 47 j ‘ * 63; 8
09/18/74 4010, 3,930 i 48 509
10/10/74 476 480 41 : 55 7
10/22/74 225 235 82 : 15 10
11/14/74 2,100° 2,200 92 ‘ i 29 172
12/05/74 | 366 410] 0] | | 23 25
12/06/74 594 616] 48" i 1 244] 406

Page 1; SanJacintoRiver.xls




Appendix A-1 - Total Suspended Solid Data at West Folk San Jacinto River near Conroe, Texas

(Reference: USGS Station 08068000)

01/09/75 408 4200 95 ; 24 7
01675 B 389 52 a7 49
022575 117 120 82 18 6
02/26/75 103/ 95 82 ‘ 21 5|
Tonems 13400 1,450 100] 3 47] 184
| 0ai0775 T 60 55 91 | . 12! 7|
} 0424175 218: 189 67 . 44 2:
| osi0si7s” 943 880 82 ! 101 140
| 06/09/75 99| 135 95. : : 29 1,
} 07/01/75 670 550! 93. ‘ ? | 96 143
" os26/75 195 175 88 4 68 2
L 09/04/75 71 68 96 ; 31 6
1001775 36 36 21 54 5
11/05/75 450/ 494 | 93: ; 20 27;
12/09/75 58] 60" 35, : 291 5|
Towoerss 109 1321 54] 1’ 37 r
| enoms. 319 380 94 27 23
03/09/76° 513 570 89 a3 66
05/11/76 2,050 2.200 38 107 636
06/09/76- 1,800 2,100 76 O 37 210
07/06/76 . 581 66 98 75 13
082376, 20 24 97 30 2
09/07/76- 124 99 : i 62
1000576 149 170! 97 ‘ 18] 8
11676, 72 75 88 - ‘ 17 3
_ 0111/77 573 580 99| : 31 49!
0223771 Nt 190 89 : 25 13
03/08/77 940 960 82 ’[ 36 93|
040577 309 370 93 i 35 35
05/03/77 %0 500 ) : 261 35
06/07/77 40 46 95 251 3
09T 2 22 89| 21 i
T 20 2. 99’ ! 20! 1
ConwTr, s 48 98 | S 69! 9
01977 % 93 89 i 13 4
172877 113! 110 98 . T 14 4
122777 T 35 62 ! - 23 2
01/24/78 483 540 99| | 83 121
02/06/78 571 560 69 | 384 57
0372278 58 62 97" o o 12 2
04/19/78 35 20 89 h T T 2
05/15/78 21 21! 9’ - T 1]
06/12/78 130 138 97 o 4. 16}
T 07726/78 24 45 100° . ’ 39! 5!
[ 08/01/78 15 17, 97, o o T 1
09/12/78 1%, 205 97| i W 31 17
01878 166 166 97 ! 10| 5]
10678 221 256 81 96 66
s, 184 178 98 o 48 pS)
v 173 173 97 39 18
T 0208719 7020 7,320 60' 143 2,830
0312179 161 148 76| - 24 10
e T 042379 8240, 8,370 a5 59 1330
Coosomme 6,010 5,890 78 T 7 1,160

Page 2; SanJacintoRiver.xls




Appendix A-1 - Total Suspended Solid Data at West Folk San Jacinto River near Conroe, Texas
(Reference: USGS Station 08068000)

L 062519

96 8S. 98 ‘ 39 9
07/24/79 68’ 70 98| T 49 9
| 0871479 86 72, 77, . 83, 16
ol 1010 329 97| B 140 | 124,
101879 41 a1 97 12 I
11723179 1,170, L170] 921 ' } 73 31
DE/]ZN()' 516 91 100, | ; 133 33|
[ o230 1,330 1,350 7] ! 138 503
[ 02/06/30 106 106/ 59 ! ; 3 7
03/05/80 105 105, 100 \’ T 2 12
TS 554 557] 8 ; : 26 39|
L 05/20/80 4,900 5,050 56 1 ! ‘ 103 1.400
" 067780 30 ) 98 T - 24] 2
| 07/09/80 11| 111 98| [ ‘ 32| 101
| 082080, 90" 90 100] 41, 10!
| 0923780 147 147 69| T i 30| —__12}
| 1015780 150 149 9% | | 19 8
11/05/80 2 2 97 ‘ 1 1
T 121080 53 51 100 B i 36 -5_$
010wl 38| 36 99 7 J 16 2
02/18/81 361 36 95! ‘ ‘ 15 2
o381, 36 35 97| 1 300 3!
04/08/81 2 21 58! L ‘ 4] 1
05/19/81 17 166 99! o 121 i‘
| oe09r8I ‘ 454 451 98. 116 141!
L 0721481 44 43 88 \ 34] 4
~ 08/10/81 14| 14 94! 1 ! 12| 0
| ov028l 579 591 98| \ '1 165| 263
11/10/81 2,100 2,090 81 ‘ 1 124, 700
01/04/82| | 79 98| T 36. 8
03/31/82° 1,250 1,240 99 T 63, 21
| 0510782 70 67/ 82 L 77 14
i 08/04/82 19 19! 8. ‘ 14|
09/02/82 19" 19 100 | o 6 0]
12/01/82 1,230, 1240 93] " - 17 392
03/07/83 1,080] 1,040 81 - 64. 180°
05/17/83 754 746 95 T 94, 189
" 08/03/83 37 36 %! T B 19] 2
T 12983 51 8 90 B ‘ 25 6!
01/19/84 102/ w02, T i o 10] 3
T o30s84 489 s300 97 o B 64 92
o 05/7073““847 o 371 ***2;'7' ) bg- ) P - o 51::7 o 2E
082184 31 3 s7 i o T T R
S llpmsa 241 1951 94 - €0 a2
01/15/85 101 e, T Y
05722185 48 47| 96 o R 17 2
L D7/30/85 26, 26/ 9 - 4 ol
T loeiss 169 170! 3 T 54 25
021286 366 352 96| - 93 88|
05/07/86 193 192 74 ! 100 52
08/06/86 30 33 97 L 57 51
111286 109 11 92 T 38! 1
| 02/18/87, 813 915 83 ! i 173
051987 53] 52 83 ; T 40 6

Page 3; SanJacintoRiver.xls




Appendix A-1 - Total Suspended Solid Data at West Folk San Jacinto River near Conroe, Texas
- (Reference; USGS Station 08068000)

08/17/87 24 24 99 i 23 2
1) 3 i

11/10/87 35 36 931 - 27, 3
02/17/88 77, 76 98, 12, 3
05/24/88 34| 32 88 ! | 3 21 2
| 08/23/88 20i 21 98 ‘ ; 1 17! n
- 1129/88 206 206 93, ‘ ‘ 1 6 3
02/14/89 82, 84! 93, ) 30 7
05/03/89 | 44 30i 98 ! 20 2
08/09/89 | 53, 53 08 24 3
11/28/89 27! 27| 70! : 26 2|
03/13/90 273 298] 9% 61 49
07/18/90 26 25| 97 25 2
08/15/90 18 17! 93 ! 20 1
11727/90 | 23 22, 87 1 ‘ 9 1
02/27/91 | 791/ 769 84 g ’ 31| 64
06/03/91 . 1961 136 97 i 45 17
08/19/91 4 23 93 ! ‘ 261 2
02/20/92 245 249 % ! 35 24
05126/92 153, 163 98 72 32
07/15/92 38 38 79 : 17| 2
08/26/92 29/ 30 86 | 25! 2
01/13/93 3920 4,040 50 ‘ 103, 1,120
06/07/93 37! 36, 56 37| 4
08/17/93 | 24 22! 951 13! 41‘
09/09/93 : 28 28 99! 10 1

. 12/13/93 85’ 76 98 19, 4
05/24/94 23 71 98 ‘ ! 19! 4
07/20194 24 23 98 i ‘ 19 1

Page 4; SanJacintoRiver.xls




Appendix A-2

USGS Historical Sediment Data (TSS) at Cypress Creek near Westfield



Appendix A-2 - Total Suspended Solid Data at Cypress Creek near Westfield, Texas
(Reference: USGS Station 08069000)

SAMPLE  DISCHARGE | DISCHARGE @ SED.SIEVE  SED.SIEVE  SED.SIEVE | SED SIEVE | SEDIMENT | SEDIMENT
DATE AVG.(CFS) : INST.(CFS) |DIAM.%FINER' DAIM.% .DIAM. % FINER| DIAM % FINER| SUSPENDED | DISCHARGE,

i THAN .062mm FINDER THAN ' THAN 0.25mm . THAN 0.5mm (MG/L) SUSPENDED

\ 0.125mm i (T/DAY)

| 12/16/76! 984 10 | H 386, 10
I 12721776 1,970 20 ' 560! 30,
: 03/10/77: 15 14 44 7
i 04/26/77! 319 29 250, 196
i 07/14/77; 31 30 140 1!
10720177 7 7 ' ‘ 29 1
12/01/77: 25 25 . | 309 2t
i 01/12/78 294 306 736 608
! 01/19/78 1,740 1,900 : 581 2,990/
02122778 47 46 : 108! 131
04/10/78 11] 9 34! 1
05/05/78 22 24 105 7!
06/07/78 3,860 4,160 ' 691 7,760
01/10/79 1,630 1,570! 201 352
04/25/79 628 486 251 329
06/06/19 1,800 1,810 183 394
0711779 38 39! ) ! 114 12
12/15/86 1,592 2,400] 48 71, 98 100 1,890 12,200
12/15/86 1,592 1,600 36! 65; 9 100 384 3,820°
12/16/86 1,449 1,170 32 571 97 100 917 2,897,
12/17/86! 1,198 1,050] 29 57 94 100 653 1,852
12/18/86 1,196 1,240 37 63! 97 100 340 2,813
12/19/86 1,012 815 3 50 95 100 530 i,166
12/21/86 660 585 o34 59 92 100 225 355
01/17/87 624, 1,000 47 751 97 100 2,100 5671
01/18/87 842 670 58 82 98 100 470 850
01/18/87! 842 710 53 74! 96 100 564 1,081
01/20/87] 899 800 S 34§ 94 100 367 793
01722/87 266 285 a0 531 79 100 214 163
06/09/87! 1,000 1,460 47 73 99 100 1,420 5,599

i 06/10/87: 950 810 I 73 98 100 832 1,820
; 06/11/871 1,580 805 7 59 % 100 566 1,230
! 06/11/87 1,580 1,850 37 56 96 100 2,380 11,890
06/11/87 1,580 2,020 35, 56 98 100 854 4,659
06/12/87; 2,930 3,200 45 68 96 100 602 5,202
06/13/87! 2,710 2,000 18, 59: 94 100 648 3,500
06/14/87: 2,210 2,000 30, 57| 96 100 721 3,894
06/20/87. 708 410 61 82 97 100 183 203
07/07/87! 887 620 591 80 98 100 451 923
07/08/87: 633 440 51 66 %4 100 262 I
07/09/87 1,170 1,140 40 66 95 100 1,660 5,110
07/09/87. 1,170 1,380 a3 67 9% 100 1,180 4,398!
07/09/87 1,170 1,180 42 70 98 100 753 2,400
07/09/37 1,170 790 37 59 9 100 474 1,011
07/10/87 596 540 46 67 96 100 283 413
T st 255 247 61 89 901 100 122 81
_Nnesr 437 646 62, _8s: 98 100, L9 1682
11/16/87 437, 7720 53 72 9] 100 1,290 2,689
11/16/87 4371 525! n 86! 97 100 405 574
11/17/87 157 136 93 97 %9 00 184] 68
12/21/87 1,140 12500 33 58 97, 100 1,040, 3511
12/21/87 1,140’ 1330 v 451 97! 100 8551 3,071
12/22/87 1,010] 1,010 M 34| 90 100 622 1,697
12/23/87 8571 869! ) 41! 93 100 371 871
1224/87 701 118! 3 46 94 100 320 620
12/26/87 166 306 74 81 97; 100 115 95
01/29/89 886 1,200 44 64 95 100 1,920 6,222
01/29/89 336 1,710 52i 68 98, 99 954 4,405
01/29/89 336 1,130 46 55 96, 100 723 2,206
01/30/89 668 678 83 66 3 100 748 1370
01/31/89 309 274 87 91 99, 100 168’ 124
03/29/89 334 1,580 44 65 98 100 2,190 9,344
03/29/89 884 1,680 59 76! 98 100 1,670 7,577
03/29/89; 334 1,630 a8 ] 57 95 100 1,730 7,615

Page 1; CypressCreek xls




Appendix A-2 - Total Suspended Solid Data at Cypress Creek near Westfield, Texas
(Reference: USGS Station 08069000)

032989 884 1,240 54 72 98, 100 916 7
03/29/89 884 803 ) 48 51 97! 100 615
05/05/89 504 859 50 71 9%, 100 685
05/05/3% 594 1,030 53 70 9% 100 909’
05/05/89 594 714 62, 84 88| 99 363] -
05/05/89 594 408 63, 73 9 100 223
02121790 1,350 2,890 33 7 97 100 2,140

‘ 02721790 1,350 3,060 53 86 98 100 2350

1 02121790 1350 3,050 49 77 58 100 1,640

? 02/22/90 1,310 1,660 49’ 71 95 100 1,040
02/22/90 1,310 1,400 51 75 57 100, 1,140

\ 02/22/90 1,310 1,180, 50 71 95 100 979

| 03/29/90 450 1,4301 30 81 99 100 1,480,

| 03/29/90 450 1,510 43, 78 o8 99 1,610,

i 03/29/90 450 1,450 Iy 86 99 100 1,340

| 03/30/90 529 751 52 81 o3 99 500

[ 03730190 529 615 59, 83 97 100 430
03730/90; 529 497 55, 3] 98 99 386,
04/26/90! 743 2230 57, 76 97 100 1.990]
04/26/90' 743 2,350 48 74 98 100 1,500!
04/26/90; 743 22101 50 7% 98 100 943’
04727/90] 868 1,200 a4 71 97 100 505.
04727/901 868 979 37 65 9 99 558
04/27/90! 868 780 40, 69 95 100 428,

Page 2; CypressCreek.xls



Appendix B - Technical Analyses/Calculations



Appendix B-1

Analysis of Sedimentation Effects on FEMA 100-Yr Flood Level and
Channel Cross-Sections (Exhibits 1 to 15)



EXHIBIT 1

Analyses of Sedimentation Effects on FEMA Regulatory 100 Yr. Frequency
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EXHIBIT 2
Analyses of Sedimentation Effects on FEMA Regulatory 100 Yr. Frequency
FEMA Location 4.75 MI, Line B
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EXHIBIT 5
Analyses of Sedimentation Effects on FEMA Regulatory 100 Yr. Frequency
FEMA Location 6.42 M|, Line D
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EXHIBIT 9

Analyses of Sedimentation Effects on FEMA Regulatory 100 Yr. Frequency
FEMA Location 9.410 M|, Line H
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Appendix B-2

HEC-2 Model Output (1999 Survey)



HEC-2 Output

West Fork Channel (FEMA Reach 3; 1999 B&R Survey)



HEC-2 WATER SURFACE PROFILES r
* * HYDROLOGIC ENGINEERING CENTER

o+ % 4 xS

Version 4.6.2; May 1991 * * 609 SECOND STREET, SUITE D
* * DAVIS, CALIFORNIA 956164687  *
RUNDATE 14MARDO TIME 19:02:53 * * (916) 756-1104
XX XX XHXRXK KRXXXX
X XX X X X X
X XX X X
XOOOKXK XXX X XAXXX XXXXX
X XX X X
X XX X X X
XX 0000000 XXXXX KXXAKXXX

1
14MARO0  19:02:53 PAGE 1

THIS RUN EXECUTED 14MAROC  19:02:53

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

1999 B&R Suryey.- Wast Fork (FEMA Reach 3)., ;
Using Higher Starting Water Elev. than FEMA Orlg Pool WSELs from Result of Reach 2 (Lake Houston)
File: BRSREVR.OH2

Tt  CF-0033 BROWN & ROOT SERVICES, Revised X3 Encrochments 02/25/2000
T2  Lake Houston HEC-2 MODEL, REACH 3 (1999 Survey)
T3  Starting form river mile 3.615 u/s of Lake Houston Dam
J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
0 2 0 46.66
J2 NPROF IPLOT PRFVS XSECV XSECH FN  ALLDC IBW CHNIM  ITRACE

10

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

150 7 55 56 26 25 4 35 60 59
J6 IHLEQ ICOPY SuBDIV STRTDS RMILE

1

QT 4 66800 143300 174300 333600

NC 012 012 0.03 A 3
X1 3615 89 2366.85 6330.06
X3 10 1232.04 547

GR 556 0 55.2 90 549 161.12 548 318.29 54.5 400

GR 545 50544 50.4 580.1 50.7 644.14 496 763.76 498 82119
GR 479 853.74 508 89511 51 92761 48  951.75 479 10543
GR 503 108594 53.3 1160.37 547 1232.04 50.1 1287.74 49 137379
GR 486 1482.72 49.1 1622.28 46.2 1678.02 463 1781.82 48.3 1866.53
GR 492 19494 488 207516 47.9 2163.11 438 222071 428 226824
GR 416 236685 40.6 2391.75 39 245247 37.7 2548.87 379 276545

"

"

* U.S. ARMY CORPS OF ENGINEERS

-

w



GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
1

376

456
47.7

14MAROQ

70.3

2852.69 38 3157.81 386 3299.81 383 3413.04 38.1 3746.92
399399 389 418579 38.8 4285636 405 449972 399 47289
4754.82 40.1 49075 404627 4943.023 38.9 4984.51 372 504195
5119.68 364 5177.29 373 527711 36.8 5355.15 38.1 5518.64
5567.34 36.5 5613.59 335 56552 325 57695 30.3 5803.47
5902.24 328 59825 342 603084 365 6067.52 375 61249
6207 .91 40.5 6273.13 43.8 6330.06 415 6462.94 414 6636.96
6697.83 455 6728.93 445 681963 45 6861.77 445 6960.04
7029.56 45.05 7060 447 711534 454 718181 456 7240
7360 455 74686 43.4 7632.04 446 7864.56 47.6 7908.88
7982.52 48.7 8044.72 48.8 8220 55.8 8950
19:02:53 PAGE 2
66160 140750 173330 329800
84 23734 6703.71 3600 4500 5966
1973.39 52 698559 486
0 546 450 53.45 570 53.05 630 52.6 740
830 525 930 52 989.14 52.45 1150 523 128473
1434 .66 52.6 1560 5245 1730 523 1836.38 52.05 1940
1973.39 511 23734 43.3 2385 398 2559.76 37 264583
272822 353 2809.02 359 2887.92 312 3041.01 31.9 3156.16
3253.79 38.3 337872 37.2 3446.92 38.7 3576.68 40.1 3661.26
37452 428 3831.04 412 391034 41  3973.54 415 4029.61
4160.5 41.2 4216.44 42.6 44877 447 4556.69 40.7 471442
4755 36.2 4820 349 4900 38.1 5120 38.1 5180
5200 423 5222 42.1 5272 39.7 5300 39.9 5500
5550 38 5600 36.3 5740 37 5800 39.8 5962.55
6057.51 39.7 6300.58 42 6371.11 43.1 6486.54 44 6532.85
6559.55 452 665368 47.2 6703.71 47 6753.55 47.1 6787.33
682955 473 6947.51 486 698559 484 702777 473 7052.29
7079.78 465 712232 46.4 7303.07 46.8 7395.37 47.9 7436.06
75356 502 7585.83 542 772258 547 7816.27 59.2 7868.73
7911.42 61 80966 61.5 8298 61.8 8402
6599C 140170 173080 328820
0.12 0.03 0.3 05
82 10508 14400 1030 4150 1482 09135
0 60.1 847 55.1 4325 50.1 6125 47.5 6457
6672 52 6723 493 6899 53 7002 51.3 7207
7406 443 7535 50.7 7643 52 7675 49.2 7860
7983 52 8074 50.8 8207 51.4 8253 50.6 8427
8495 474 8539 442 8686 50.9 §716 48.5 8805
8968  50.3 9257 52.8 9627 493 9739 48.6 10032
10121 52.8 10240 516 10351 56.2 10508 49.2 10531
10549 418 10584 289 10622 374 10682 36.1 10792
10846 413 10953 45 11066 26.5 11142 244 11222
11240 14.8 11250 10.6 11262 216 11486 24.9 11552
11749 455 11830 46.2 11981 447 12010 412 12077
12110 46 12265 426 12356 439 12514 417 12874
13168  43.2 13369 441 13509 413 13921 445 14033
14119 431 14221 476 14283 57 14400 634 14532
14822 625 14960 66.5 15076 676 15152 66.1 15301
15393 646 15581 65.5 15601 66.7 15706 62.2 15750
15886 654 16039
12 0.030
100 10508 14300 1 1 1 09135
0 525 5825
¢ 601 847 50.1 6125 40.8 6399 52 6703
6993 438 763t 52 7675 50.6 8427 442 8495
8968 50.3 9257 52.8 9627 493 9739 486 10032
10121 56.2 10508 28.9 10622 37.4 10682 525 10683
10689 374 10689 36.1 10792 37.9 10846 41.3 10953
10953 52.5 10959 413 10859 45 11066 265 11142




14MARDOO

244
10.6
248
24.4
52.5
52.5
525
41.3
52.5
52.5
43.2
52.5
413
525

5.034
10

0.12
5.035
10
70.3
51.9
478
50.7
44 2
53.1
41.6
44.1
379
17.9
41.3
46.2
42.3
43.9
64.7
€5.8
64.2

5.037
10
70.3
51.9
47.8
50.7
442
53.1
416
441
379
17.9
41.3
46.2

14MAROO

GR
GR
GR
GR
GR

423
439
64.7
65.8
64.2

5.038
10
0

19:02:53
11222 17.9 11240 50.4 11240
11262 21.3 11480 52.5 11480
11552 244 11708 525 11708
11732 455 11830 46.2 11981
12010 44.7 12010 41.2 12077
12163 52.5 12169 46.1 12169
12463 52.5 12469 43.5 12469
12663 52.5 12663 525 12669
12863 52.5 12869 41.7 12869
13169 423 13169 43.2 13363
13369 441 13509 413 13581
13669 41.3 13669 41.3 13863
13869 413 13921 445 14033
14119 43.9 14119 431 14221
0 0 0 47 47 47
o 0 52.5 58.25
0.12 0.03
82 10508 14400 1 1
0 60.1 847 55.1 4325
6672 52 6723 49.3 6899
7406 44.3 7535 50.7 7643
7983 52 8074 50.8 8207
8495 47 4 8539 442 8686
8968 50.3 9257 52.8 9627
10121 52.8 10240 51.6 10351
10549 41.8 10584 28.9 10622
10846 41.3 10953 45 11066
11240 148 11250 10.6 11262
11749 455 11830 46.2 11981
12110 46 12265 426 12356
13169 43.2 13369 44 .1 13509
14119 431 14221 47.6 14283
14822 62.5 149860 66.5 15076
15393 646 15581 65.5 15601
15886 654 16039
82 10508 14400 8 8
G 60.1 847 55.1 4325
6672 52 6723 49.3 6899
74086 443 7535 50.7 7643
7983 52 8074 50.8 8207
8495 47.4 8539 44.2 8686
8968 50.3 9257 52.8 9627
10121 52.8 10240 51.6 10351
10549 41.8 10584 289 10622
10846 413 10853 45 11066
11240 148 11250 106 11262
11749 455 11830 46.2 11981
12110 46 12265 42.6 12356
19:02:53
13169 43.2 13369 441 13509
14119 431 14221 47.6 14283
14822 62.5 14960 66.5 15076
15393 646 15581 65.5 15601
15886 654 16039
100 10508 14300 1 1
0 0 525 58.25

PAGE 3
52.5 11241 525 11250
52.5 11486 216 11486
52.5 11714 24.4 11714
45 12004 525 12004
46.2 12110 46.1 12162
42.6 12356 435 12463
43.9 12514 41.2 12621
413 12669 41.7 12863
423 13183 525 13163
52.5 13363 52.5 13369
413 13663 52.5 13663
525 13863 525 13869
43.9 14113 52.5 14113
56 14300 66.8 14676
1 08135
50.1 6125 47.5 6457
53 7002 51.3 7207
52 7675 49.2 7860
514 8253 80.6 8427
50.9 8716 48.5 8805
49.3 9739 486 10032
56.2 10508 49.2 10531
37.4 10682 36.1 10792
26.5 11142 244 11222
216 11486 24.9 11552
447 12010 41.2 12077
43.9 12514 417 12874
413 13921 445 14033
57 14400 63.4 14532
67.6 15152 66.1 15301
66.7 15706 62.2 15750
8 09135
50.1 6125 47.5 6457
83 7002 51.3 7207
52 7675 492 7860
51.4 8253 50.6 8427
50.9 8716 48.5 8805
49.3 9739 48.6 10032
56.2 10508 49.2 10531
7.4 10682 36.1 10782
26.5 11142 244 11222
216 11486 24.9 11552
44.7 12010 41.2 12077
43.9 12514 417 12874
PAGE 4
41.3 13921 44.5 14033
57 14400 63.4 14532
676 15152 66.1 15301
66.7 15706 62.2 15750
1 09135



14MARDD

0 601 847 50.1 6125 40.8 6399 52 6703
6993 438 7631 52 7675 50.6 8427 442 8495
8968 503 9257 52.8 9627 49.3 9739 48.6 10032
10121 56.2 10508 28.9 10622 374 10682 52.5 10683
10689 374 10689 36.1 10792 37.9 10846 413 10953
10953 525 10959 41.3 10959 45 11066 26.5 11142
11222 17.9 11240 504 11240 52.5 11241 52.5 11250
1262 213 11480 52.5 11480 52.5 11486 2186 114886
11552 244 11708 52.5 11708 52.5 11714 24.4 11714
11732 455 11830 46.2 11981 45 12004 52.5 12004
12010 447 12010 41.2 12077 46.2 12110 46.1 12162
12163 525 12169 46.1 12169 426 12356 43.5 12463
12463 525 12469 43.5 12469 43.9 12514 41.2 12621
12663 52.5 12663 52.5 12669 413 12669 41.7 12863
12863 525 12869 41.7 12869 423 13163 52.5 13163
13166 423 13169 43.2 13363 525 13363 52.5 13369
13369 441 13509 41.3 13581 413 13663 52.5 13663
13669 413 13669 413 13863 52.5 13863 52.5 13869
13869 413 13921 445 14033 43.9 14113 52.5 14113
14119 439 14119 431 14221 56 14300 66.8 14676
0 ¢ 0 47 47 47
0 0 525 58.25
0.12 0.03 0.1 0.3
82 10508 14400 1 1 1 09135
0 60.1 847 554 4325 50.1 6125 475 6457
6672 52 8723 4983 6899 53 7002 51.3 7207
7406 443 7535 50.7 7643 52 7675 49.2 7860
7983 52 8074 50.8 8207 51.4 8253 50.6 8427
8495 474 8539 442 8686 §0.9 8716 48.5 8805
8968  50.3 9257 52.8 9627 49.3 9739 48.6 10032
10121 §2.8 10240 51.6 10351 56.2 10508 49.2 10531
10549 418 10584 289 10622 374 10682 36.1 10782
10846  41.3 10953 45 11066 26.5 11142 24.4 11222
11240 148 11250 10.6 11262 216 11486 24.9 11552
11749 455 11830 46.2 11981 44.7 12010 412 12077
12110 45 12265 42.6 12356 43.9 12514 417 12874
13169 432 13369 441 13509 41.3 13921 44.5 14033
14119 431 14221 47.6 14283 57 14400 63.4 14532
14822 625 14960 66.5 15076 67.6 15152 66.1 15301
16393 646 15581 65.5 15601 66.7 15706 62.2 15750
15886 654 16039
19:02:53 PAGE &
65680 139080 172610 326970
0.12 0.03 0.1 0.3
012 65658 0.04 10389.97 0.03 11185.02 0.12 11754.54
92 10389.97 11165.02 2664 1744 2847
] 55 1050 51 1350 50.4 2130 49.8 2670
2940 49 3070.97 474 3189.37 48.1  3332.69 449 344815
3606.21 458 3712.03 481  3809.2 453 3910.28 454 39929
4050.05 50.5 411166 471 4292.93 49 4377.98 46.2 4426.95
4503.41 51.7 4528.08 52 46466 479 468017 475 474432
4816.31 459 5042.82 454 5114.486 506 5214.31 50.4 5290.11
5321.9  47.8 5469.67 49.5 5630.79 47.7 5658.97 461 5777.87
592467 448 6004.20 433 6258.57 435 647087 489 6565.8
6646.34 459 674332 445 6892.24 442 7009.22 445 728915
7330.53 443 739293 417 741288 43.8 7516.5 426 759469
7688.63 41.4. 7768.32 42 - 7833.49 412 7910.79 422 8209.01 -
8286.36 39.7 8308.22 399 8702 40.1 8964.4 39.4 909569
929252 416 89541.35 443 9703.77 416 9816.3 439 9860.54
9871.28 413 9948.37 46.8 9970.67 44.8 10033.63 43 10162.63
10190.96  43.9 10305.76 465 10332.73 48.2 10389.97 447 1043072




GR 413 10459.1 ¥ 329 10514.53 28 10567.09 264 10611.42 24.7 10640.77

GR 23.7 10681.82 25.7 10731.87 246 10751.83 28 10782.41 30.2 10840.35

GR 39.3 10888.46 38.5 10909.12 . 45 10961.37 458 11027.75 49.8 11165.02

GR 546 11343.95 624385 11754.54

QT 4 65210 137410 171900 324160

NC 0.08 A2 0.03 A 3

NH 5 012 2500 o008 10000 0.03 17143 0.08 19000 0.12

NH 23560

X1 6.420 59 15845 16499 2300 2800 4409

X3 10

GR 75 0 75 2500 70 3400 70 6000 60 7000

GR 583 10000 561 10103 56.6 10179 57.3 10497 56.3 10543

GR 553 10654 §7.2 10704 55.9 10873 521 10891 49 11004

GR 502 110861 535 11108 494 11290 48.2 11399 47.9 11517

GR 477 11625 489 11747 458 11900 46 11965 46.6 12181

GR 47.9 12699 481 12807 46.6 13068 46.2 13367 47.4 13489

GR 424 13758 418 14068 449 14127 46.8 14222 48.9 14266

GR 422 14433 381 14587 45 14654 415 14714 46.1 15114

GR 448 15161 459 15361t 41.9 16727 46.7 15845 40.4 16043

GR 284 16309 449 16440 47.5 16499 433 16544 446 16859

GR 415 17143 445 17299 43.5 17474 414 17702 41.5 17822

GR 43 18004 61 18708 70 19600 70 23560

QT 4 64830 136080 171320 321910

NC 012 0.12 0.03 01 0.2

NH 4 12 13568 0.03 15555 0.08 18896 A2 24402

X1 7.09 67 13568 15555 2000 3600 3538

X3 10 11840 53.1 20069 57.9

GR 751 0 701 2300 60.1 3500 591 5310 551 7000

GR 529 9998 51.2 10405 48.3 10760 46.7 11002 48.1 11096

GR 50 11122 47 11313 46.7 11451 526 11572 53.1 11840

GR 525 12008 495 12394 447 12513 433 126897 443 12738
14MAROC  19:02:53 PAGE 6

GR 454 12956 469 13568 452 13743 447 13868 43.8 13920

GR 448 13990 451 14281 447 14544 42.4 14583 431 14804

GR 416 14978 434 15013 42.2 15080 30.1 15260 316 15364

GR 474 15555 487 15598 45.5 15789 395 15858 36.1 15974

GR 358 16133 384 16239 425 16348 41.8 16564 44 16840

GR 447 17483 462 17579 44.6 18028 451 18178 43.3 18276

GR 439 18459 43 18497 44 4 18896 462 19531 56.9 19962

GR 579 20089 52.9 20275 53.4 20406 49.7 20651 515 20718

GR 548 21004 54.1 21070 54.3 21465 55 21585 §3.8 21703

GR 601 22202 65 24402

QT 4 64610 135320 171000 320030

NC .12 12 .03 0.1 0.3

NH 5 .12 12000 0.05 14153 0.03 14598 0.05 16383 12

NH 23100

X1 747 66 14153 14598 1500 1500 2006

X3 10 16383 55.4

GR 75 0 75 4460 64.2 6000 70 6150 61.6 6693

GR 503 7163 468 7208 496 7585 46.7 7595 51 7861

GR 4889 7931 50.6 833 48 8503 498 8546 51.3 8691

GR 462 9217 504 9383 514 9536 492 9569 50.3 9803

GR 537 10039 53.5 10532 47.3 10859 485 10964 47.2 11235

GR 45 11328 455 11905 48.6 12029 46.4 12059 42 12180

GR 418 12274 449 12369 442 12639 45.9 12724 44.5 12772

GR 497 12832 48.5 12877 505 13056 45 13117 45.6 13218

GR 527 13383 485 13434 47 13591 41.8 13880 45.8 13922

GR 409 14010 47 14062 47.7 14153 29 14273 38 14585

GR 443 14598 43.4 14737 414 14777 40.4 14933 39.8 15545

GR 458 15676 48.5 15964 53.4 16211 554 16383 53 17600

GR 54 18600 55 18800 60 20560 70 21150 75 22400

GR 75 23100

NC 12 12 003




8.07
10
73.6
63.3
65.2
56.8
58.2
47
48
38.8
419
458
488
48.9
443
533
66.4
70.4
74.6
74 .4

14MAROO

50.2
52.1
491

90 563746 6519.38 261928 3201.18 2891.14
345536  61.13
0 71 2073 67.1 34097 61.2 454.82 59.8 605.74
903.8 58.3 1086.61 54 1321.33 542 1487.54 47.9 1600.81
1766.53 53.5 1879.14 565 2066.56 531 216416 54.1 2425.57
2597.07 52.7 2847.29 53.3 292349 50.4 3066.89 516 31829
32401 61.15 3360 58.6 36258 56.1 3784.39 48 3837.18
3810.62 417 395478 488 40417 47.3 43724 43 4430.63
4823.38 457 5084.92 471 5209.7 443 5637.46 449 588373
5971.26  41.9 6088.05 27.9 6099.51 321 6158.61 385 6417.39
64986 467 6519.38 444 6698.82 446 6871.35 491 7166.61
721435 487 7269.55 431 738535 464 7650.65 495 7758.86
7837.12 53 80056 543 816526 542 838585 47.8 8751.03
8956.83 473 9151.02 48.7 9234.08 48.6 9464.92 472 96917
984544 443 1035259 48.4 1049767 48.7 1074417 46.9 1094493
11073.35 58.8 11124.29 58.3 11461.72 60.5 11629.21 59.8 11752.03
1179339 675 1192483 70.85 12100 69.2 12409.61 71.8 1247438
12728.04  74.2 12870.91 71.6 1299135 74.9 13090.92 731 13188.25
13307.27 723 13497.82 74.7 13757.58 734 13964.96 74.3 14201.59
14577.6 73.6 14996.08 75.1 15169.17 73.7 152405 74.4 15481.47
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63800 132480 168770 315820
A2 .03 A 3
91 260642 316851 26357 1605.14 2374.28
3851.71 54.7
0 776 60 78.05 160  78.05 240 77 3316
36812 694 41295 71.35 460 69.7 534.73 67.2 564.85
630 747 670 655 67012 645 720 638 753.26
814.19 51.2 856.53 46.4 1006.41 441 1184.02 46,1  1306.2
1439.48 436 1567.36 421 1599.68 42.1  1656.52 453 1696.13
1738.87 483 187115 458 197415 46.4 2040.15 431 2089.69
2200.98 441 2303.81 456 2353.3% 42 2371.86 46 2606.42
2677.54 35.8 2837.08 359 282748 4272 2958.44 47.7 3034.05
313867 50.6 316851 489 322017 48.1 3328.05 486 34231
3455.47 50.3 3565.82 52.2 3627.93 52.2 3679.39 54.7 3851.71
3892.8 534 3940 51.9 3961.68 52 4079.34 529 418497
4300 53.2 4350.46 54.7 4373.98 549 442524 53.8 4458.24
458148  52.7 4689043 53.9 4730 51.5 4768.99 52.7 482283
4928.57 519 49498 52 5005.14 50.3 5083.53 51.9 522022
5255.77  53.4 5329.85 5569 544987 556 5530.76 525 5591.67
5649.44 51.6 §719.53 504 5823.06 496 5989.14 44.2 6040.25
6435.82  46.9 6530.15 489 666549 473 672092 47.2 6911.52
6971.41 58.5 6998.91 61.3 708143 635 7116.99 66.48 7723.78
8000
63510 131460 169330 314100
1 2567.98 .05 3385.13 0.03 387938 0.05 5000 12
94 3385.13 3879.38 2500 5500 4858
2460.63 56.91
0 789 9663 78.6 29576 793 36511 782 423.8
443.45 741 492.25 748 52638 74.15 600 72.6 630
670 653 721.32 60.2 75327 56 813.24 544 854.41
926.96 53 1014.31 51.5 1058.06 51.5 1133.33 505 1273.69
1346.4 50.8 145434 511 1532.43 511 173618 51.8 1783.17
1941.56 52.4 2003.11 53 214632 545 2316.56 56.8 2442.42
2567.98 525 2621.33 52.4 2659.43 501 277583 434 2837.01
3033.7 §0.9 3141.06 435 3205.33 435 3281.17 51.8 333256
3385.13 504 3417.41 452 3426.19 42.2 344241 42 3470.88
3486.5 35.8 3658.23 36.2 3685.31 355 379817 4272 382478
3859.77 495 387938 441 3976.38 42.2 4082.27 422 414699
442362 422 445081 48.9 474531 494 4914.17 48.4 5008.36
524557 488 53326 481 55181 48.9 5668.75 47.9 576558
5868.37 50.4 5903.32 49.4 6014 51 619343 53 6341.86
6387.7 487 6470.08 484 6596.07 491 6831.48 481 6961
704517 49.1 7203.02 484 7256.07 48.4 7513 504 751671




GR
GR
GR
1

49.7
57.57
64.3

14MARDO

22.1
50.1
50.3
42.7
48.7
59.05
60.1
62.5
71.55

78.5

62.2
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62.6
67.3
74.1
74.3

7570.46 50.7 7615.19 484 7638.95 50.9 7797.35 554 785187
785463 59.40 7877 6145 7882.66 63 8000 64 8500
8700 62 9300 67 10000 75 10500
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62850 129130 168330 309220
42 003 A 3
76 251822 318169 2700 3200 6177
1431.19  55.17 8020 59.05
0 756 63.6 60.9 180.78 56.7 260.63 55.3 400
520 54 57997 §3.5 709.98 511 790.94 506 91257
1025.2 492 1101.07 53.7 1157.02 545 1384 555 141821
1763.41 52.9 1902.66 548 2083.95 545 2206.57 53 22554
2438.35 536 251822 42.4 2566.64 40.3 2590.99 29.8 2603.35
2654 .44 22,5 2685.55 311 2771.89 347 284483 419 286755
2913.09  48.2 3126.19 50.5 3181.69 49.3 3252.87 46.5 3306.48
3409.33 47.5 3613.61 52.7 37016 60.2 3B854.05 47.2  3900.8
3930.19 446 3976.89 46.3 4107.08 50 419539 48.7 553567
5863.58 49 591648 50.6 6045.31 49.2 7520.57 §3.56 770266
8020 583 8120 571 8360.19 572 864455 549 8710.45
8984.95 59.4 9100.32 61.6 9300 63.4 961942 62.4 992889
10100.96 64.8 10231.72 63 10264.23 65.3 10573.06 65.9 10735.19
10860 722 10980 7425 11110 73.2 11255 73.3 1145881
11812.08 747 12055.58 76.1  12161.3 7545 12360 76.75 12560
12699.89
62690 128570 168090 310160
A2 .03 A -3
A 3262 .03 4059 a2 13987
43 3262 4059 1300 1100 1478
8865 62.3
0 776 161 794 259 77.6 579 79.7 955
1110 726 1684 82.3 1914 49.3 2212 50.4 2314
3262 354 3575 N7 3805 327 3875 52.4 4059
4251 43 4323 45 4835 489 4896 44.9 5073
5583 445 5654 43.2 5785 445 5945 417 6053
6350 591 7698 60.1 8650 623 8865 59.2 9382
9677 59.4 9772 60.6 9852 57.7 10128 56.7 10420
10557 556.8 10709 60.7 11077 63.7 11730 729 12060
13267 758 13671 79.7 13987
62560 128120 167890 308450
12 252257 .05 3311.71 .03 394385 A2 1354931
82 3311.71 3943.85 1400 1600 1214
3311.71 53.3 694997 63.7
0 786 44985 74  650.88 61.2 796.99 53.8 853.81
1009.93 521 1209.82 51.1 141555 529 1698.13 63.4 1881.01
2005.52 543 2131.11 52.6 252257 52.3 2664.39 425 272163
3112.03 454 32151 533 3311.71 51 3378.76 45 3400
3427.89 346 3459.26 31.8  3669.22 36 3729.17 42 3745.04
3767.43 55.5 3802.55 57 38943.85 52 410784 505 42091
43598.76 £6.2 440538 564 4699.98 55 4860.97 56.5 493299
5041.53 50.1 5150 52.2 528722 53.6 5519.22 51.9 5703.27
5900 51.8 6040 52 6160 53.2 6300 54.5 6450
6690  63.7 6945.97 639 7208.78 629 728245 61.9 7559.06
7996.95 573 8229 58.1 8331 63.7 8477 61.2 85481
8733.88 62.1 8893.69 623 9162.78 59.8 9368.39 62.65 9510
9630 60.2 972391 61.8 9807.54 62.8 10002.69 59.7 10225.58
19:02:53 PAGE 9
10311.07 60.9 10350.09 62.5 10478.43 60.8 10575.85 644 1123407
11355.29 71.8 11460.13 75.3 1148948  75.05 11790 741 11874.14
12095.62 75.2 12273.93 75.5 12508.24 746 1264939 76 13085.66
13286.4 79.6 13549.31



QT 4 62410 127600 167670 307570

NC 12 A2 .03 3 5
X1 1135 89 2958.98 3804.94 1000 2300 1373
X3 10 2199 58 6519.75 65.5

GR 7543 0 66 155.36 643 287.39 63.9 43876 609 535.19

GR 549 62691 52 7B7.68 53.3 980.78 52.8 1186.05 551 1413.79

GR 552 160436 569 1641.25 57 1786.87 56.25 1790 66.3 212754
GR 581 218543 548 2259.37 544 2456.58 50.5 2653.09 51.8 2802.23
GR 539 283246 528 2958.98 447 3090.28 481 315077 3764 326777
GR 3874 333643 2884 340643 2904 346155 36.14 3538 425 3671.55
GR 526 380494 474 385504 479 3919.98 43.7 3852.95 426 4050.14
GR 443 443103 419 4584.19 47  4826.5 42.5 4859.87 426 4957.91
GR 487 5021.15 49.2 5059.55 439 5090.8 447 526647 43.2 534968
GR 502 5459.53 524 5575.87 504 5703.12 51.9 590476 491 6073.64
GR 491 6167.73 51.3 6273.19 59.7 6409.59 655 6519.75 65.7 6635.31
GR 636 6757.16 63 7060.24 63.3 7375.88 66 7690 64.7 7907.84

GR 655 79694 641 83407 64.9 8381.19 64.1 866B.42 62 883544
GR 625 8946.12 653 908361 63.6 920098 6435 9450 63 9781.97
GR 631 10165.1 65.1 10443.04 644 10755.85 64.5 10988.16 68.1 11162.12
GR 71.35 11220 7189 11348.07 746 1143499 769 11601.85 7845 11650
GR 796 11960 81.1 12067.18 79.5 12180.83 80.3 1242288 842 12477.71
GR 85.05 12580 B3.5 12625.42 B4.2 12770 829 13330.5

X1 11.38 85 18800 21000 1000 2300 1373 0.00 -1 0

X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

GR 8500 14899.0 8500 149000 8500 16700.0 80.00 168500 7500 16950.0
GR 70.00 17099.0 70.00 171000 6500 17150.0 60.00 173500 55.00 17800.0
GR 6590 19700.0 66.80 198000 67.30 19900.0 61.80 200000 6070 20001.0
GR 5560 200149 4910 200300 44.10 20045.4 43.40 200603 4520 200753
GR 4580 200903 46.20 201053 4530 201201 4590 201366 46.00 201533
GR 4530 201696 4430 201862 4470 20202.8 4510 202196 45.00 20236.2
GR 4530 202527 4520 202693 4520 20286.0 4430 203026 4370 20319.4
GR 40.00 203358 4260 203525 3810 20368.8 33.60 20385.4 3550 204020
GR 33.20 204163 32.40 204300 31.70 20450.0 36.40 20470.0 3480 20492.0
GR 3760 20510.0 38.00 205272 3830 20535.0 38.00 20565.0 3740  20590.0
GR 37.00 206003 3480 206150 27.80 20630.0 34.80 20645.0 36.30 206551
GR 39.20 20674.3 4060 206833 3860 207121 4240 207314 4350 20735.0
GR 4740 20750.7 48.20 207698 4720 20789.0 4750 208080 4750 208651
GR 47.80 20865.2 48.10 20884.2 4790 20903.3 48.10 209223  48.70 209413
GR 54.90 209604 6370 209787 63.90 209795 6500 210000 6430 211000
GR 5500 22000.0 55.00 24800.0 60.00 25000.0 6500 262000 6500 26500.0
GR 70.00 277000 75.00 27800.0 8000 283000 8500 29700.0 S0.00 30100.0

SB 1.25 1.50 2.60 0.0 189.0 204 227290 10.20 27.80 27.80

ET 9.1 19900 21000
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X1 1138 0 0.0 0.0 50.0 50.0 50.0 0.00 0.00 o

X2 0 000 1 6720 68.30 0.00 0 0.00 0.00 0

X3 10 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0

BT 33 148990 &87.0 0.0 16700.C 87.0 0.0 170000 85.0 0.0
BT 17560  80.0 0.0 18100.0 75.0 0.0 192000 70.0 0.0 19201.0
BT 700 0.0 200000 683 0.0 200001 68.3 657 201201 69.1
BT 66.7 20201.2 69.1 66.0 204163 69.8 67.1 20416.4 69.8 66.5
BT 20492 69.8 66.8 204921 69.8 5.1 208655.1 69.8 65.1 20655.2
BT 698 &7.2 209787 688 656 20978.8 66.8 0.0 21000.0 68.0
BT 0.0 211000 673 0.0 21200.0 66.3 00 21201.0 €663 0.0
BT 23250 62.0 0.0 25100.0 65.0 0.0 262000 65.0 0.0 26400.0
BT 65.0 00 267000 70.0 0.0 27650.0 75.0 0.0 28150.0 82.0
BT Q0 287500 &87.0 0.0 29000.0 920 0.0 303000 92.0 0.0

ET 8.41
X1 114 89 2958.98 380494 50.0 50.0 50.0 0.00 0.00 0]
X3 10 2199 58 6519.75 €55

GR 7543 0 66 155.36 64.3 287.39 63.9 438.76 609 535.19

GR 549 626.91 52 787.68 53.3 980.78 528 1186.05 551 1413.79
GR 552 1604.36 56.9 1641.25 57 1786.87 56.25 1790 56.3 2127.54
GR 581 218543 548 2259.37 54.4 2456.59 50.5 2653.09 51.8 280223




GR 539 283246 528 295898 447 3090.28 481 3150.77 37.64 3267.77

GR 3874 333643 2884 340643 2904 346155  36.14 3538 425 367155

GR 526 380494 474 3855.04 479 3919.98 437 385295 426 4050.14

GR 443 4431.03 419 4584.19 47  4B26.5 42.5 4859.87 426 4957.91

GR 487 502115 492 5059.55 439 50908 447 5266.47 432 5349.68

GR 502 545853 524 5575.87 504 5703.12 519 5904.76 491 6073.64

GR 491 6167.73 51.3 6273.19 59.7 6409.59 655 6519.75 657 6635.31

GR 636 6757.16 63 7060.24 63.3 7375.88 66 7690 €64.7 7907.84

GR 655 79694 64.1 8340.7 649 B8381.19 641 B668.42 62 8835.44

GR 625 894612 653 908361 63.6 920098 6435 9450 63 9781.97

GR 631 10165.1 65.1 10443.04 644 10755.85 64,5 10988.16 68.1 1116212

GR 7135 11220 71.9 11348.07 746 1143499 75.9 11601.85 78.45 11650

GR 796 11960 81.1 12067.18 79.5 12180.83 80.3 1242288 842 1247771

GR 8505 12580 83.5 12625.42 84.2 12770 82.9 13330.5

QT 4 62340 127340 167560 307140 0 0 0 0

NC .12 A2 .03 A 3

NH 3 120 3153.07 030 3834.77 120 14239.64

X1 11.48 83 3153.07 383477 400 700 370 -1

X3 10 1998.35 56.86

GR 76.29 0 742 14174 721 25169 67.3 38798 65.6 572.84

GR 649 79964 56.3 1051.78 56.7 1284.7 558 142354 575 1735.27

GR 558 1865.38 57.9 1950.43 57 2115.34 519 2192.24 51.6 2676.44

GR 481 277219 515 28975 47.5 307927 496 3153.07 484 321784

GR 408 3263.45 468 3312.88 3833 335299 3293 34539 2863 3598.08

GR 2283 361902 2593 364269 21.73 3663.26 28.63 371006 40.08 3750.18

GR 505 383477 52.5 409858 52.5 4266.28 50.2 4616.96 532 5256.55

GR 558 541716 495 554231 495 5811.88 52.8 5944.08 50.5 6026.29

GR 492 6139.42 50.6 6300.68 60.8 6368.78 60.8 6©489.41 521 6544.58

GR 491 658293 496 6866.77 53.6 6999.45 524 719235 55.8 724229

GR 521 731092 57.4 73927 58.9 748654 57.8 75272 59.3 7858.55

GR 623 831345 62.3 85205 63.1 8579.97 63.8 8874.31 63.1 9022865

GR 647 931975 64 9847.05 66 10324.86 67.2 10502.28 709 10689.92
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GR 756 10862.29 80 11138.46 81.4 11329.98 826 1193513 826 12152.77

GR 84 1249473 86.9 12751.65 91 12961.31 96.3 13165.82 98.2 13409.92

GR 971 1349957 82.3 13562.28 826 13710.72 93.2 13739.27 91.2 13843.55

GR 847 14008.62 858 14187.33 84.3 1423964

QaTt 4 62300 127200 167500 306900

NC 12 A2 .03 -8 8

X1 11.55 73 3153 3835 400.0 400.0 3700 0.00 0

X3 10 0.0 0.0 1950 57 0.0 0.0 0.0

GR 754 0 74.2 142 67.3 388 65.6 573 64.9 800

GR 517 898 56.3 1052 56.7 1285 55.8 1424 51.7 1438

GR 517 1636 575 1735 57.9 1950 57 2115 51.9 2192

GR 516 2676 4841 2772 515 2898 475 3079 49.6 3153

GR 484 3218 468 3313 3833 3353 28.63 3508  22.83 3619

GR 25983 3643 2173 3663 28.63 3710 40.09 3750 50.5 3835

GR 525 4099 525 4266 50.2 4617 442 4679 443 5110

GR 53.2 5257 55.8 5417 495 5542 49.6 5812 52.8 5944

GR 505 6026 4952 6139 50.6 6301 60.8 6369 60.8 6489

GR 52.1 6545 4891 6583 49.6 6867 536 6999 52.4 7192

GR 521 731 589 7487 59.3 7859 62.3 8313 62.3 8521

GR 631 8580 638 8874 63.1 9023 64.7 9320 64 9847

GR 66 10326 672 10502 70.9 10680 756 10862 80 11138

GR 814 11330 826 11935 826 12153 84 12495 86.9 12752

GR 91 12961 96.3 13166 98.2 13410

NH 4 100 18850.0 100 20250.0 030 217486 120 28900.0 0.000

X1 11.569 83 20250 21768.7 100 100 100 0.00 0.00 0

X3 i0 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0 0.0

GR 8400 168500 80.00 172500 80.00 17251.0 80.00 172520 75.00 18025.0

GR 70.00 18075.0 65.00 181250 60.00 18200.0 60.00 182010 €0.00 182020

GR 60.00 18450.0 60.00 18500.0 60.00 18600.0 60.00 188500 5500 183500

GR 5500 19351.0 6870 20250.0 49.80 20287.0 4930 20323.0 4830 203400

GR 4980 203604 4840 203890 5050 203969 4810 20458.0 4450 204950



BT
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BT
BT
BT
BT
BT
BT
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

4420
4400
26.50
30.60
38.40
46,40
49.20
51.49
64.20
55.00
€0.00
85.00

1.25
120
11.660
0.0
10
27
18300.
71.42

00
20903.
69.73
0.0
26274,
90.0
85.00
60.00
64,97
49.20
44.30
48.00
45.70
37.50
33.80
27.60
24.20
43.40
48.40
48.40
47.20
51.60
64.40
65.00
80.50

11.679
10
75.4
517
51.7
51.6
484
2593
525
53.2
50.5
52.1
52.1
63.1
66
814
91

4

20506.1 4540 20560.0 4450 20600.0 4500 20650.0 47.20 20711.0
20721.0 4280 207460 4330 207700 3550 20800.0 33.50 20820.0
20920.0 2410 20930.0 3140 209400 2540 209441 2970 20960.0
20970.0 33.20 20980.0 33.20 20981.0 35.00 20990.0 35.90 21000.0
21010.0 3840 210173 4343 210390 4580 21089.5  46.80 211627
21176.0 5180 212060 5190 212320 4940 212590 50.00 21273.8
213103 50.70 21494.0 4940 21530.9 4960 21603.9 4910 216404
21677.0 51.80 21707.0 55.10 21739.0 6090 217486 67.10 21768.7
21850.0 6370 21970.0 6€1.00 221990 61.00 222000 60.00 22500
23000.0 50.00 23400.0 50.00 234500 55.00 23700.0 55.00 24950
25700.0 6500 25900.0 70.00 27700.0 75.00 27900.0 80.00 28150.
28450.0 90.00 28700.0 S50.50 28500.0 0.00 0.0
2.31 2.60 0.0 50 45 32375 20 241 24.1
120 .035 3 .5
91 202260 21910.0 480 480 480 0.00 0
0.0 1 63.08 69.07 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
162000 68.99 0.0 172000 6477 00 17500.0 63.51 0.0
67.62 0.0 18301.0 6763 0.0 188680 7215 0.0 191950
0.0 20000.0 67.97 0.0 201000 6842 00 20200 6887
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20235.8 69.04 69.04 202428 69.07 63.08 20573.0 70.56  64.57
72.04 66.05 211413 7266 6667 215630 71.21 65.22 218934
63.74 21900.0 €8.70 6970 22000.0 69.24 0.0 222747  68.01
22700.0 66.10 0.0 23449.7 6550 0.0 243747 69.44 0.0
85.80 0.0 28000.0 8580 0.0 283000 8580 0.0 28%00.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16200.0 85.00 16500.c 80.00 181000 7500 18350.0 65.00 18500.0
18800.0 5500 19200.0 50.00 196000 50.00 19601.0 6890 20226.0
202358 6260 20237.6 4840 202675 4830 202955 49.00 20308.0
20362.0 46.80 203755 4560 20394.0 4370 20400.0 42.60 20435.5
20466.0 4480 204920 4580 204955 4770 20555.5 4760 206160
20676.0 47.00 20736.0 4570 20796.1 46.30 20877.7 46,70 20877.7
20909.0 4390 209240 4290 209350 39.10 20940.0 37.20 20955.0
20958.3 3840 20970.0 37.40 20980.0 3610 209900 3480 210100
210200 29.4C 21030.0 30.40 210386  27.20 21050.0 28.80 21060.0
210658 26.10 21080.0 2200 21100.0 19.80 21110.0 2040 21120.7
21130.0 2820 211400 2990 211550 37.00 211600 4100 21170.0
21179.0 4510 211810 4570 21183.0 46.30 21210.0 4910 21232.0
21241.0 5190 212580 52.00 212860 50.30 21301.0 49.90 214210
21481.0 4970 21541.0 49.00 21600.7 48.80 21625.0 4460 21680.0
21703.0 46.40 21721.2 4730 21781.2 49.50 218000 49.10 21841.0
21877.0 6210 218983 64.35 219000 68.20 21910.0 64.00 22000.0
22100.0 60.00 227000 50.00 23500.0 55.00 24100.0 60.00 25600.0
26000.0 7000 27700.0 75.00 27800.0 8500 284000 90.00 28700.0
289000  0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
73 3153 3835 100 100 100 0.00 0.00 0
0.0 0.0 1950 57 0.0 0.0 0.0
0 74.2 142 673 388 65.6 573 £64.9 800
898 56.3 1052 56.7 1285 55.8 1424 51.7 1438
1636 57.5 1735 57.9 1950 57 2115 51.9 2192
2676  48.1 2772 51.5 2898 47.5 3079 48.6 3153
3218 468 3313 38.33 3353 28.63 3588  22.83 3619
3643 2173 3663  28.63 3710  40.09 3750 50.5 3835
4099 525 4266 50.2 4617 442 4679 443 5110
5257 55.8 5417 49.5 5542 496 5812 52.8 5944
6026  49.2 6139 50.6 6301 60.8 6369 60.8 6489
6545  49.1 6583 49.6 6867 53.6 6999 52.4 7182
7311 58.9 7487 593 7859 62.3 8313 62.3 8521
8580 63.8 8874 631 9023 64.7 9320 64 9847
10325 67.2 10502 70.9 10690 75.6 10862 80 11138
11330 826 11935 82.6 12153 84 12495 86.9 12752
12961 96.3 13166 98.2 13410
652060 126360 167140 305490 0 0 0 0



NC 120 120 .030 A 3
X1 11.97 84 227346 2827.03 802 5043 2118
X3 10 1105.39 52.5 9060 74.8
GR 7823 0 642 17404 635 50147 624 57134 57.3 67103
GR 461 969.8 52.3 1075.96 499 1240.38 495 13621 474 157532
GR 496 17748 453 204449 47.5 211835 444 2165.58 46.6 227346
GR 3552 235183 4102 237183 3222 241183 31.72 244183 3712 2621.82
GR 457 2759.78 447 2827.03 455 2960.44 449 317129 467 3200
GR 464 3463.72 47 3583.97 446 3643.28 45 3872.88 47  3996.03
1
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GR 532 412335 60.5 42701 60.5 4509.54 572 477548 58 514872
GR 562 5363.59 551 5699.3 49.4 595627 496 6073.28 483 6272.85
GR 51 6381.63 52.1 6574.09 51.8 6814.08 532 6887.03 50.2 7041.29
GR 535 7127.14 51.6 7442.96 56.9 7800.49 624 7837.71 64.9 7999.27
GR 674 838592 671 842435 748 9060 66.9 9130 66.35 9180
GR 658 92826 53.6 93565 55.7 952742 58.8 9587.89 702 9638.17
GR 729 9884.04 75 10154.89 75.2 10427.45 76.1 10520.96 76.1  10769.8
GR 902 10830 91.8 11098.11 89.8 11321.02 86.3 11634.53 854 11757.32
GR 868 1195218  85.2 1211275 87.5 1234514 83.2 1238416 89.1 1244767
GR 859 12555.51 90.4 12650 84.7 1297055 83.1 13224.85 84 1331297
GR 83 13508.04 84.5 136579 83.9 13887.88 86.8 14077.83
1
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SECNO DEPTH CWSEL CRWS WSELK EG Hv HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL Twa R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  ICONT CORAR TOPWID ENDST

"PROF 1

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0

CCHv= 100 CEHV= .300
*SECNO 3.615

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS= 12320 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 5470 ELENCR= 100000.00
3615 1636 4666 .00 4666 46.71 .05 .00 .00 41.60
66800.0 186.3 65737.7 8760 7178 351295 38465 0 .0 43.80
.00 26 1.87 23 120 .030 120 000 30.30 1669.18
.000078 0. 0. 0. 0 0 0 .00 584235 7894.99

*SECNO 4.745

3470 ENCROACHMENT STATIONS= 19734 69856 TYPE= 1 TARGET= 5012.200
ELENCL= 52.00 ELENCR= 48.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 51.10 ELREA= 47.20

4745 1598 47.18 .00 .00 47.24 .06 .53 .00 5110
66160.0 .0 66160.0 .0 .0 338943 .0 49551 6613 4720
.85 00 195 .00 000 030 000 OO0 31.20 2379.22
.000100 3600. 5966. 4500 2 0 0 .00 4324.09 6703.32

CCHv=  300CEHV= 500
*SECNO 5.026



3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5026 3675 47.35 .00 00 47.44 .09 18 .02 5620
65990.0 .0 65990.0 .0 .0 27163.0 0 5993.8 7930 5700

1.02 .00 243 .00 .000 .030 000 .000 10.60 9626.03
000152 1030. 1482, 4150 2 0 0 .00 341836 13044.39
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VIOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST
*SECNO 5.027

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5027 36.77 4737 .00 .00 4745 .08 .00 00 56.20
65990.0 .0 65990.0 0 .0 28018.0 0 59944 7931 56.00
1.02 00 227 00 000 030 000 000 1060 9632.79

.000129 1. 1. 1. 1 0 0 00 329366 13014.71

*SECNQ 5.034

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5034 3677 4737 .00 .00 4745 .08 .01 00 5520
65590.0 .0 65990.0 0 .0 25064.4 .0 60257 796.7 56.00
1.02 00 227 00 000 030 000 000 10860 963273

000129  47. 47. 47. 0 0 0 .00 3293.80 13014.79

*SECNO 5.035
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5035 36.77 4737 .00 00 4746 .09 .00 01 56.20
65990.0 .0 65890.0 0 0 27236.2 0 60264 7967 57.00
1.02 00 242 00 000 030 000 000 10.60 962596

.000151 1. 1. 1. 0 0 0 .00 3418.70 13044.66
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN  SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST




*SECNOQ 5.037
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5037 36.77 47.37 .00 00 47.46 .09 .00 00 56.20
65990.0 .0 65990.0 0 0 27221.0 .0 60314 7974 57.00
1.02 .00 242 00 000 030 000 000 10.60 962597
.000151 8. 8. 8. 0 0 0 .00 3418.63 13044.60
*SECNO 5.038

3265 DIVIDED FLOW
3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5038 3678 47.38 .00 .00 47.48 .08 .00 .00 58.20
65990.0 .0 €5990.0 0 .0 26074.0 0 60320 7975 56.00
1.02 .00 227 .00 000 .030 .000D .0O0 10.60 9632.72

.000129 1. 1. 1. 1 0 0 .00 3293.83 13014.80

*SECNO 5.045
3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 5250

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA=  56.00

5.045 36.79 47.39 .00 .00 4747 08 .01 .00 5820
65590.0 .0 65990.0 0 .0 29120.0 .0 60634 8010 56.00
1.03 00 227 .00 000 030 .000 000 10.60 9632.67
000128 47. 47. 47. 0 0 0 .00 3293.97 13014.88
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR I[TRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNO 5,046

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5046 3678 4738 .00 .00 47.47 .09 .00 00 56.20
65990.0 .0 65990.0 .0 .0 272839 .0 60641 8011 57.00
1.03 .00 242 00 000 030 000 000 1060 962591

.000150 1. 1. 1. 0 0 0 .00 3418.96 13044.87

CCHv= 100 CEHV= 300
1430 NH CARD USED
*SECNO 5.585

3301 HV CHANGED MORE THAN HVINS




3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .48

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 48.20 ELREA= 49.80

5.585 24.27 47.97 .00 .00 48.82 .85 1.12 .23 48.20

65680.0 .0 65680.0 .0 0 88638 .0 72457 9327 49.80
114 00 741 .00 000 030 000 000 23.70 10392.70

000635 2664. 2847. 1744, 2 0 0 .00 609.67 11002.38

CCHvV= 100 CEHV= .300
1450 NH CARD USED
"SECNO 6.420

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.13

6.420 21.28 4968 .00 .00 4974 .07 .85 .08 4670

65210.0 31856.8 208605.9 127473 187733 71840 107600 88993 11755 47.50
166 170 287 118 030 .030 .051 .000 28.40 10979.57

.000138 2300. 4409. 2800. 2 0 0 .00 7043.26 18264.88
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLCB QCH AQROB ALOB ACH AROB WVOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL {DC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
1490 NH CARD USED
*SECNC 7.090

3470 ENCROACHMENT STATIONS= 11840.0 20069.0 TYPE= 1 TARGET= 8229.000
ELENCL= 53.10 ELENCR= 57.90
7.090 2006 50.16 .00 .00 5022 086 .48 .00 46.90
64830.0 2459.3 39178.1 231925 54131 15494.8 26442.8 119128 16616 47.40
213 45 253 88 120 030 083 000 30.10 12309.59
.000169 2000. 3538. 3600. 2 0 0 .00 7380.76 19690.35

CCHV= 100 CEHV= 300
1490 NH CARD USED
*SECNO 7.470

3265 DIVIDED FLOW
3470 ENCROACHMENT STATIONS= .0 16383.0 TYPE= 1 TARGET= 16383.000
7470 21.42 50.42 .00 .00 5057 14 32 .02 47.70
64610.0 15956.5 291546 19498.8 180253 68462 110412 134762 19315 4430
232 89 426 177 0683 030 050 000 28.00 7158.17
000195 1500. 2006. 1500. 0 o 0 .00 7474.4% 16060.59
*SECNO 8.070

3265 DIVIDED FLOW




3470 ENCROACHMENT STATIONS= 34554 154815 TYPE= 1 TARGET= -3455.360
ELENCL= 61.13 ELENCR= 100000.00
8070 2321 51.M1 .00 00 5138 27 T7 .04 4430
646100 5964.1 49060.0 9585.9 86809 10221.6 14990.0 158020 23939 4670
2.53 68 480 .64 120 .030 120 .000 2790 3816.92
.000362 2619, 2891, 3201. 2 0 0 .00 6579.98 11028.38

CCHv= 100 CEHV= 300
*SECNO 8.490
1
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANKELEV
Q QLOB QCH QRCB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT {CORAR TOPWID ENDST

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .63

3470 ENCROACHMENT STATIONS= 0 38517 TYPE= 1 TARGET= 3851.709
8.490 16.58 52.38 .00 .00 5297 59 149 .10 48.00
63800.0 179151 448105 10744 125549 61306 13345 17190.9 2622.7 50.60
265 143 7.1 .81 120 030 120 .000 3580 84340
000903 2636. 2374. 1605. 3 0 0 .00 284830 3691.69

1480 NH CARD USED
*SECNO 9.410

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.09

3470 ENCROACHMENT STATIONS= 2460.6 10500.0 TYPE= 1 TARGET= -2460.630
ELENCL= 56.91 ELENCR= 100000.00
9.410 1890 54.40 .00 .00 5455 15 153 04 5330
63510.0 53244 31054.0 27131.6 3826.6 7299.8 24798.7 20059.7 3038.0 49.50
3143 139 425 109 050 030 071 .000 3550 258253
.000206 2500. 4858. 5500. 2 0 0 .00 524710 7839.63

CCHv= 100 CEHV= .300
*SECNO 10.580

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1431.2 8020.0 TYPE= 1 TARGET= €588.810
ELENCL= §&5.17 ELENCR= §9.05
10.580 33.31 55.41 .00 00 55863 23 106 02 5360
62850.0 4655 453326 17051.9 15992 10083.2 27365.4 23376.4 35242 5050
3.53 29 450 62 100 .030 120 00D 2210 389.56
000222 2700, 6177. 3200. 2 0 0 .00 7357.44 7811.58

CCHv= 100 CEHv= .300
1490 NH CARD USED
*SECNO 10.860
1
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA




SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS= .0 8865.0 TYPE= 1 TARGET= 8864.99%
10.860 24.02 5572 00 00 5587 15 .23 .01 5220
62690.0 2983.9 46712.6 12993.5 6316.3 128969 205958 24489.9 36874 52.40
3.67 47 362 63 100 030 120 000 31.70 187529
000131 1300. 1478, 1100. 2 0 0 00 4439.52 6314.82

1480 NH CARD USED
*SECNO 11.090

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = .47

3470 ENCROACHMENT STATIONS= 33117 6950.0 TYPE= 1 TARGET= 3638.260
ELENCL= §3.30 ELENCR= 63.70

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 53.30 ELREA= 57.00

11.080 23.81 5561 .00 00 5642 .81 .35 .20 5330
62560.0 3968.9 585911 .0 52456 78418 .0 253430 38089 57.00
372 76 747 .00 080 030 000 .000 3180 83993
000589 1400. 1214, 1600. 2 0 0 00 297272 3B12.65

CCHv= 300 CEHV= 500
*SECNO 11.350

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.21

3470 ENCROACHMENT STATIONS= 2169.0 6€519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 6550
11350 2795 56.79 .00 00 56.92 13 .30 .21 5280
62410.0 949.2 443579 171029 27259 131521 254758 264379 39346 52.60
3.88 35 3357 67 120 030 120 .000 2884 221474
000120 1000. 1373. 2300. 2 0 0 00 414762 6362.37
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL CLOSS L-BANK ELEV
Q QLoB  QCH QROB AtOE ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 11.380

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00
11.380 30.14 56.94 .00 00 5722 .27 .23 .07 66.30
62410.0 .0 624100 -0 .0 148334 .0 27582.8 4039.0 64.00

3.97 00 421 .00 000 030 000 .000C 26.80 20008.51
.000180 1000. 1373. 2300. 2 0 0 00 958.22 20966.73




s

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP  BAREA SS ELCHU ELCHD
125 150 260 .00 189.00 2040 22729.00 1020 2780 27.80

*SECNO 11.390
CLASS A LOW FLOW

3420 BRIDGEW.S = 5692 BRIDGE VELOCiTY= 460 CALCULATED CHANNEL AREA= 13557.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
.00 5724 .02 0. 62410. 22729. 22477. 67.20 6830 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11.3%0 30.17 56.97 .00 .00 &57.24 .27 02 00 66.30
62410.0 .0 624100 L)) .0 148540 .0 27599.9 4040.1 64.00
3.98 00 420 .00 000 030 .000 .0DO 26.80 20008.45
000189  50. 50. 50. 0 0 0 .00 958.33 20966.78

*SECNO 11.400

3470 ENCROACHMENT STATIONS=  2189.0 6519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11400 28.33 5717 .00 .00 57.29 12 .0 .05 5280
62410.0 1053.5 440685 17288.0 3012.6 13476.2 26456.5 27633.0 4043.1 52860
3.98 35 327 65 120 030 120 .000 28.84 2206.16
000108 50. 50. 50. 2 0 0 .00 416242 6368.58
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwWA R-BANK ELEV
TME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  ICONT CORAR TOPWID ENDST

CCHv= 100 CEHv= 300
1490 NH CARD USED
*SECNO 11.480

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1998.3 142396 TYPE= 1 TARGET= -1698.350
ELENCL= 56.86 ELENCR= 100000.00
11.480 36.47 5720 .00 .00 57.34 .15 .04 .01 4860
623400 3283.0 499684 90887 7973.9 145646 224500 281955 41119 49.50
4.03 41 343 40 126 030 120 000 2073 1039.73
000082 400. 370. 700 2 0 0 .00 635049 7614.77

CCHv= 600 CEHV= 800

*SECNO 11.550

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1850.0 13410.0 TYPE= 1 TARGET= -1950.000

ELENCL= 57.00 ELENCR= 100000.00
11.560 3550 5723 .00 .00 57.38 15 .03 .01 4960




62300.0 2865.1 48050.2 11384.7 6739.5 13411.2 23413.5 285925 41681 5050
4.06 43 358 49 120 030 120 .000 21.73 895.10
000100 400. 370. 400. 0 0 0 .00 5992.14 744387

1490 NH CARD USED
*SECNO 11.569

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.70 ELREA= 67.10

11.569 33.13 57.23 .00 00 5743 20 O .04 6870
62300.0 .0 62300.0 - .0 173583 .0 286624 4176.7 67.10
4.07 L0 359 00 000 030 000 000 24.10 20272.44

.000198 100. 100. 100. 0 0 0 .00 1470.10 2174254
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SECNO DEPTH CWSEL CRIWS WSELK EG HvV HL OLOSS L-BANK ELEV
Q QLOB QCH OQROB ALOB ACH ARCB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC  ICONT CORAR TOPWID ENDST

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP  BAREA SS ELCHU ELCHD
1.25 231 260 .00 5000 46.00 32375.00 20.00 2410 2410

CCHv=  300CEHvV= 500
*SECNO 11.660
CLASS A LOW FLOW

3420 BRIDGEW.S.= 57.22BRIDGE VELOCITY=  2.82 CALCULATED CHANNEL AREA= 22076.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
.00 57.43 02 0. 62300, 32375. 30545, 63.08 68.07 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.90 ELREA= 68.20

11.660 37.43 57.23 .00 .00 5743 .16 .00 .00 68.90
62300.0 .0 62300.0 .0 .0 194425 .0 28865.1 41938 6820
4.11% 00 320 00 000 035 000 000 19.80 2024885

000214  480. 480. 480. 0 0 0 .00 1639.83 2188848

*SECNO 11.679
3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS= 1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11.679 3559 57.32 .00 00 5746 14 .02 .01 49.60
623000 3263.6 461348 129016 69051 134711 23716.1 289381 42026 50.50
4.12 47 342 54 120 035 120 000 21.73 894.01
.000123  100. 100. 100. 2 0 0 00 6030.15 7446.14

CCHv= 100 CEHV= 300
*SECNO 11.970

3265 DIVIDED FLOW
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

Q QOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TME WVIOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICCNT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS= 11054 9060.0 TYPE= 1 TARGET= 7954.610
ELENCL= 52.50 ELENCR= 74.80

11.970 2591 57.63 .00 .00 5777 14 3 .00 4660
62060.0 71046 39394.2 15561.2 12607.5 10548.2 28023.8 32696.7 4709.6 44.70

4.41 56 373 56 120 030 120 000 31.72 664.51
000112 802, 2118, 5043, 2 0 0 00 639818 7805.45

1
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T1  CF-0033 BROWN & ROOT SERVICES, 11/1/99
T2 Lake Houston HEC-2 MODEL, REACH 3
T3  Starting form river mile 3.615 ufs of Lake Houston Dam

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 3 0 4957

J2 NPROF IPLOT PRFVS XSECV XSECH FN  ALLDC IBW CHNIM
2 0 -1

ITRACE
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR WRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 2

IHLEQ: = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF

PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0
CCHv= 100 CEHV= .300
*SECNO 3.615
3470 ENCROACHMENT STATIONS=  1232.0 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
3615 19.27 4957 00 4957 4970 A3 .00 .00 41.60
142300.0 862.7 138555.0 3882.3 2340.5 466624 88373 .0 .0 43.80
.00 37 297 44 120 030 120 000 3030 1329.20
000134 0. 0. . 0 0 0 .00 6975.50 8304.70
*SECNQO 4.745
3470 ENCROACHMENT STATIONS= 19734 69856 TYPE= 1 TARGET= 5012.200
ELENCL= 52.00 ELENCR= 48.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 51.10 ELREA= 47.20




4745 1919 5039 .00 .00 5053 A3 .82 00 5110
140750.0 .0 140261.4 4886 .0 477737 18896 7117.8 7586 47.20
.56 .00 294 26 000 030 120 000 31.20 237445
.000143 3600. 5966. 4500. 2 0 0 .00 5217.94 7592.40

CCHv= 300 CEHV= .500
*SECNO 5.026
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5026 40.02 5062 .00 00 5083 .21 .26 04 5620
140170.0 .0 140170.0 .0 .0 384153 .0 86740 9336 57.00

.68 .00 365 00 000 030 .000 000 1060 961581
000221 1030. 1482. 4150 2 0 o .00 3466.05 13081.86
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  iCONT CORAR TOPWID ENDST
*SECNO 5.027

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 0 MIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00
5.027 40.04 50.64 .00 .00 50.83 19 .00 00 56.20
140170.0 .0 1401700 .0 .0 398438 0 86749 9337 56.00
68 .00 352 00 000 .030 .000 .000 1060 9620.31
.000213 1. 1. 1. 1 0 0 .00 3326.05 13033.00
*SECNOQ 5.034

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 0 MIN ELTRD= 58.25MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5034 4005 5065 .00 .00 50.84 A9 .01 .00 56.20
140170.0 .0 140170.0 .0 .0 39909.6 .0 87179 9373 56.00
.68 00 359 .00 000 030 000 000 1060 962023

.000212  47. 47. 47. 0 0 ¢ .00 3326.26 13033.12

*SECNO 5.035

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5035 4004 5064 .00 00 5085 .21 .00 .01 56.20

140170.0 .0 140170.0 0 .0 385198 0 8§718.8 9373 57.00

68 .00 364 .00 .00 030 .00C .000 1060 9615.72
.000219 1. 1. 1. 0 0 0 00 346648 13082.20
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QRCB ALOB ACH AROB VOL TWA R-BANK ELEV
TME VILOB VCH VROB XNL XNCH XNR  WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 5.037
3485 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5.037 40.04 50.64 00 00 508 21 .00 .00 5620
140170.0 .0 140170.0 0 .0 385014 .0 87259 9380 57.00
.68 00 364 00 .000 030 Q00 .000 1060 9615.73
.000219 8. 8. 8. 0 0 0 .00 3466.41 13082.14
*SECNO 5.038

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMINELTRD= 5825 MAXELLC= 5250

3485 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5.038 4006 50.66 .00 .00 50.86 19 .00 .00 56.20
140170.0 .0 140170.0 .0 .0 399258 .0 B726.8 938.0 56.00
.68 .00 351 00 000 030 000 000 1060 9620.21

.000211 1. 1. 1. 1 o] 0 .00 3326.31 13033.14

*SECNO 5.045

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5045 40.07 5067 .00 .0c 5087 19 .01 .00 56.20
140170.0 .0 140170.0 .0 .0 399913 .0 87599 9416 56.00
68 .00 351 00 000 030 000 .000 1060 9620.14

.000210  47. 47, 47. 0 0 o .00 3326.51 13033.25

T4MARDO  19:02:53 PAGE 29

SECNC DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOBE ACH ARCB VOL TWA  R-BANKELEV
TME VILOB VCH VROB XNL XNCH XNR WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300
*SECNO 5.046

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5.046 40.06 50.66 00 .00 50.87 20 .00 .00 5620
140170.0 .0 140170.0 .0 .0 38604.8 .0 8770.8 9417 57.00
68 00 383 .00 .00C .030 .000 000 1060 961564

000217 1. 1. 1. 0 0 0 .00 3466.84 13082.48



135320.0 165446 893273 29448.1 143497 129526 27615.1 25866.7 3173.4 46.70
188 115 690 1.07 .120 .03¢ 120 .000 27.90 3796.74
.000545 2619. 2891. 3201. 2 0 0 .00 7065.01 11081.74

CCHvV= 100 CEHV= .300
*SECNO 8480

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = 64

3470 ENCROACHMENT STATIONS= 0 38517 TYPE= 1 TARGET= 3851.709
8490 2009 5589 00 00 5701 112 212 19 46.00

132480.0 40821.8 849153 67429 18816.9 B8105.6 6971.2 28081.3 3473.0 5060
197 217 1048 97 120 Q30 120 000 35.80 808.01

.001278 2636. 2374. 16065. 3 0 0 .00 6163.82 6974.18
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL. OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VIOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

1490 NH CARD USED
*SECNO 9.410

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.27

3470 ENCROACHMENT STATIONS=  2460.6 10500.0 TYPE= 1 TARGET= -2460.630
ELENCL= 56.91 ELENCR= 100000.00
9410 2324 5874 .00 .00 5885 21 185 .09 53.30
131460.0 16659.1 52080.4 62720.5 10673.5 94518 42104.1 33004.8 41502 4950
238 156 551 149 053 030 077 000 3550 779.82
000244 2500. 4858. 5500, 3 0 0 .00 7089.26 7869.08

CCHv= 100 CEHvV= 300
*SECNO 10.580

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1431.2 8020.0 TYPE= 1 TARGET= 6588.810
ELENCL= 5517 ELENCR= 59.05
10.580 37.74 5984 .00 .00 60.14 30 116 .03 5360
128130.0 82924 74879.3 45958.3 11592.4 13018.1 489859 38633.8 47460 50.50
2.72 Jz2 575 84 100 030 120 000 2210 20115
.000259 2700. 6177. 3200, 2 0 0 .00 8822.32 9139.21

CCHv= 100 CEHV= 300
1490 NH CARD USED
*SECNO 10.860

3470 ENCROACHMENT STATIONS= .0 8865.0 TYPE= 1 TARGET= 8864.999



10.860 28.45 60.15 .00 .00 6044 .29 .30 .00 5220
128570.0 11325.6 85997.8 31246.6 12580.7 16438.7 33717.9 405386 49586 5240
2.82 80 523 83 100 030 120 000 3170 182494
000198 1300. 1478. 1100. o] 0 0 .00 6830.96 8655.90

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLCBR ITRIAL IDC  ICONT CORAR TOPWID ENDST

1490 NH CARD USED
*SECNO 11.090

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO= .60

3470 ENCROACHMENT STATIONS= 33117 68500 TYPE= 1 TARGET= 3638.260
ELENCL= 53.30 ELENCR= 63.70
11.090 28.58 60.38 .00 .00 60.96 .59 43 .09 5330
128120.0 26229.3 81988.1 19902.6 17126.1 10766.5 18644.0 423569 51788 57.00
289 153 762 107 082 030 .120 .000 31.80 803.30
.000545 1400. 1214. 18600 2 0 0 .00 6000.31 6803.61

CCHv= 300 CEHV= .500
*SECNO 11.350

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.71

3470 ENCROACHMENT STATIONS= 2199.0 6519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11.350 3239 6123 00 00 6149 .25 A2 .10 5280
127600.0 6092.1 836218 37886.2 11341.7 16909.9 36999.3 445889 5403.9 5260
3.01 .54 495 102 120 .030 120 000 2B.84 524.45
.000184 1000. 1373. 2300. 2 0 0 .00 591426 6438.72

*SECNO 11.380
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.20 ELREA= 64.00
11380 34860 6140 .00 .00 62.09 69 .38 22 66.30
127600.0 .0 127600.0 .0 .0 19150.3 .0 462642 5530.3 64.00

3.07 .00 6.66 00 000 .030 000 000 2680 19989.10
.000354 1000. 1373. 2300. 2 0 0 .00 986.90 20976.00
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
125 1.50 260 00 189.00 20.40 22729.00 1020 27.80 27.80



e

*SECNO 11.390
CLASS A LOW FLOW

3420 BRIDGEW.S.=  61.33 BRIDGE VELOCITY= 745 CALCULATED CHANNEL AREA=  17122.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZCQID ELLC ELTRD WEIRLN
AREA
.00 62.14 .06 0. 127600. 22729. 22477. 67.20 68.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11390 3466 6145 00 .00 6214 69 05 .00 66.30
127600.0 .0 127600.0 .0 .0 19206.1 .0 46286.2 55314 64.00
3.07 00 664 00 000 030 .CO0 000 26.80 19988.07

.000351 50. 50. 50. 0 0 0 .00 988.04 20976.11

*SECNO 11.400
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.50

3470 ENCROACHMENT STATIONS=  2199.0 65198 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11,400 33.23 6207 .00 .00 8229 .22 01 .14 52.80
127600.0 7113.5 82321.5 38165.0 133846 176159 39204.0 463375 55354 5260
3.07 53 467 97 120 030 120 .000 28.84 497.64
000156  50. 50. 50. 2 ¢ 0 00 5956.83 6454.57

CCHv=  100CEHV= .300
1490 NH CARD USED
*SECNO 11.480

3265 DIVIDED FLOW

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS=  1998.3 142396 TYPE= 1 TARGET= -1998.350
ELENCL= 56.86 ELENCR= 100000.00
11480 41.38 62.11 .00 .00 62.36 .25 .06 .01 4860
127340.0 11798.3 86644.3 28897.3 187963 17916.0 42959.3 47296.3 56232 49.50
3N 63 4.84 67 120 030 .120 .00C 20.73 863.65
.000123 400. 370. 700. 2 0 0 .00 7726.66 9025.00

CCHv= 600 CEHV= .800
*SECNO 11.550

3470 ENCROACHMENT STATIONS= 1950.0 134100 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11.560 4043 62.16 .00 .00 6242 .25 05 .00 48.60
127200.0 11392.7 83424.6 32382.8 17881.7 167758 426462 480051 56824 50.50
3.14 64 497 76 120 030 120 .000 21.73 833.90
000142  400. 370.  400. 0 0 0 .00 7458.99 8292.89

1490 NH CARD USED
*SECNO 11.569




1530 MANNINGS N VALUES FOR CHANNEL COMPQSITED
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.70 ELREA= 67.10

11.569 38.05 6215 .00 00 6256 41 .02 A3 6870
127200.0 .0 127200.0 0 .0 24625.1 .0 481221 57027 67.10
316 00 517 00 000 030 000 .000 24.10 20262.82

.000268 100. 100. 100. 2 0 0 00 1489.83 21752.65

SPECIAL BRIDGE

5B XK XKOR COFQ RDLEN BWC BWP  BAREA SS ELCHU ELCHD
125 231 260 .00 5000 4600 32375.00 20.00 2410 2410

CCHw= 300 CEHV= 500
*SECNO 11.660
CLASS ALOWFLOW

3420 BRIDGEW.S.= 62,13 BRIDGE VELOCITY= 437 CALCULATED CHANNEL AREA= 29075.
1
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLeB  QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
.00 62.56 .04 0. 127200. 32375. 30545. 63.068 69.07 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.90 ELREA= 68.20

11.660 4235 6215 .00 .00 6256 33 .00 .00 68.90
127200.0 .0 127200.0 .0 .0 27588.6 .0 4B409.8 57201 6820
3.18 00 461 0 00C 035 000 000 19.80 20238.45

.000282 480. 480. 480 0 0 0 .00 1659.92 21898.37

*SECNO 11.679

3470 ENCROACHMENT STATIONS= 1950.0 13410.0 TYPE= 1 TARGET= -1850.000
ELENCL= 57.00 ELENCR= 100000.00
11679 4069 6242 .00 .00 6262 21 .02 .04 4960
127200.0 12845.0 782312 36123.8 18458.0 169452 437815 485323 5730.8 5050
3.18 .70 4862 83 120 035 120 000 21.73 830.82
.000165 100. 100. 100 2 0 0 .00 7698.69 8529.51

CCHvV= 100 CEHV= 300
*SECNO 11.970

3470 ENCROACHMENT STATIONS= 11054 9060.0 TYPE= 1 TARGET= 7954.610
ELENCL= 5250 ELENCR= 74.80
119870 31.14 6286 .00 00 6306 21 44 00 48660
126360.0 17864.5 66543.1 419525 212804 134399 52979.9 55238.0 6361.7 4470
3.45 .84 495 79 120 030 120 000 31.72 542.41
.000143  802. 2118. 5043. 2 v} 0 .00 732474 7867.15

1
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T1 CF-0033 BROWN & ROOT SERVICES, 11/1/99
T2  Lake Houston HEC-2 MODEL, REACH 3
T3  Starting form river mile 3.615 u/s of Lake Houston Dam

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
0 4 0 5091

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
3 0 -1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  1ICONT CORAR TOPWID ENDST

*PROF 3

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

Q

CCHv= 100 CEHV= 300
"SECNO 3.615

3470 ENCROACHMENT STATIONS= 12320 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
3615 2081 5091 .00 5091 5106 .15 .00 .00 41860
174300.0 1521.8 167008.7 5769.5 3779.5 519731 11582.1 .0 .0 43.80
.00 40 32 50 120 030 120 000 3030 1277.93
.000136 0. 0. 0. 0 0 0 .00 717417 8452.10

*SECNO 4.745

3470 ENCROACHMENT STATIONS= 1973.4 69856 TYPE= 1 TARGET= 5012.200
ELENCL= 52.00 ELENCR= 48.60
4745 2054 5174 .00 .00 51.80 A6 .B4 00 5110
173330.0 6.5 1722331 1080.4 923 53629.3 3122.6 81512 7827 4720
52 .07 321 35 1200 030 120 .000 31.20 2087.00
.000147 3600. 5966. 4500. 2 0 0 .00 5551.63 7638.63

CCHv= 300 CEHV=  .500
*SECNQ 5.026
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5026 4137 5197 00 .00 5222 .25 27 .05 56.20
173080.0 .0 173080.0 0 .0 43119.8 0 99468 9636 57.00
.62 00 401 00 000 030 000 .000 10.60 9611.74
.000231  1030. 1482. 4150 2 0 0 00 3485.50 1309725
*SECNO 5.027
3265 DIVIDED FLOW

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3370 NORMAL BRIDGE, NRD= 0MINELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00
5027 4139 5199 .00 00 5223 24 00 00 56.20
173080.0 .0 173080.0 .0 .0 443531 .0 99479 G636 56.00
.62 00 390 .00 000 030 .000 .000 10.60 9615.15
.000231 1. 1. 1. 1 0 0 .00 3340.00 13040.57
*SECNO 5.034

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMINELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00
5.034 4140 5200 .00 00 5224 .24 .01 .00 56.20
173080.0 .0 173080.0 0 .0 444199 0 99957 967.2 56.00
.62 .00 390 00 000 030 000 .000 10.60 9615.07
.000230 47. 47. 47. 0 0 0 .00 3340.21 13040.69
*SECNO 5.035
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5035 4140 52.00 .00 .00 5225 .25 .00 .01 586.20
173080.0 .0 173080.0 0 .0 432247 .0 9996.8 9673 57.00
.62 00 4.00 .00 000 030 .000 .000 10.60 9611.65
.000229 1. 1. 1. 0 0 0 .00 3485.93 13097.59
*SECNO 5.037
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5.037 4140 5200 .00 00 5225 .25 .00 .00 56.20
173080.0 .0 173080.0 -0 0 432080 0 100047 968.0 57.00

.62 00 4.04 .00 000 030 .000 .000 10.60 9611.67
.000229 8. 8. B. 0 0 0 .00 3485.87 13097.54
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWwA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST
*SECNO 5.038

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= Q MIN ELTRD= 58.25 MAX ELLC= 52.50



3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5038 4142 5202 .00 00 5226 24 00 00 5620
173080.0 0 173080.0 .0 .0 444371 0 100057 968.0 56.00
.62 00 389 .00 000 030 .000 .000 1060 9615.05

000230 1. 1. 1. 1 0 0 .00 3340.26 13040.71

*SECNO 5.045
3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 5825 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5045 4143 5203 00 00 5226 23 01 .00 56.20
173080.0 .0 173080.0 .0 0 445033 0 100537 9716 56.00
63 00 389 .00 000 .030 .000 .000 10.60 9614.98

000228 47, 47. 47, 0 0 0 00 3340.47 13040.83

CCHv= 100CEHV= .300
*SECNO 5.046

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5.046 4142 52.02 .00 00 5227 .25 .00 .00 5620
173080.0 0 173080.0 .0 .0 433116 0 100547 9717 57.00
.83 00  4.00 .00 000 .030 .000 000 10.60 9611.58

000227 1. 1. 1. o 0 0 .00 3486.29 13097.87

14MAROO  19:02:53 PAGE 40

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLCBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHvV= 100 CEHV= 300
1490 NH CARD USED
*SECNO 5.585
5585 29.05 5275 .00 .00 5289 14 .62 01 48.20
172610.0 116272.6 56299.2 382 63098.1 122984 1624 138047 13936 4980
91 184 458 .24 049 030 120 0CO0 2370 121860
.000215 2664. 2847. 1744, 2 0 ¢ .00 10056.46 11275.06

CCHV= 100 CEHv= 300
1490 NH CARD USED
*SECNO 6.420

3265 DIVIDED FLOW

6.420 2495 53.35 .00 00 53.49 A4 .59 00 4670

171900.0 100239.8 39187.8 324724 364584 9589.6 17520.0 18109.0 1903.7 47.50
119 275 409 185 030 .030 050 000 28.40 1088509

.000190 2300. 4409. 2800. 2 0 0 .00 7514.78 18408.74

CCHV= 100 CEHV= .300
1490 NH CARD USED



*SECNQG 7.090

3470 ENCROACHMENT STATIONS= 11840.0 2006%.0 TYPE= 1 TARGET= 8229.000
ELENCL= 53.10 ELENCR= 57.90
7.090 23.94 54.04 .co 00 5422 18 72 .01 4690
171320.0 9670.2 994662 62183.6 137397 232198 428247 230874 24953 4740
1.47 70 428 145 1200 Q30 084 000 20.10 8583.20
000282 2000. 3538. 3600. 2 0 0 .00 11263.75 19846.95

CCHv= 100 CEHV= .300
1450 NH CARD USED
*SECNO 7.470

3470 ENCROACHMENT STATIONS= .0 16383.0 TYPE= 1 TARGET= 16383.000
7.470 2551 5451 .00 00 5478 27 83 03 4770

171000.0 64398.1 56614.6 499873 44556.5 8668.9 17476.8 25863.6 2863.8 4430
161 145 653 28 071 030 .050 .000 29.00 6987.81

.000335 1500. 2006. 1500. 2 0 0 .00 9318.83 16306.64
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME WVLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 8.070

3470 ENCROACHMENT STATIONS= 34554 154815 TYPE= 1 TARGET= -3455.360
ELENCL= 61.13 ELENCR= 100000.00
8070 2769 5559 .00 00 56615 57 128 09 4430
171000.0 22345.2 107280.0 41374.8 16896.3 14169.7 33910.1 30357.3 3409.8 46.70
176 132 757 122 120 030 120 000 27.90 3787.74
000583 2619, 2891 3201 2 0 0 .00 7306.78 1109452

CCHv= 100 CEHv= .300
*SECNO 8.490

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

3470 ENCROACHMENT STATIONS= .0 38517 TYPE= 1 TARGET= 3851.709
8490 2153 5733 .00 00 5862 129 225 22 46.00
169770.0 52152.7 103123.1 14494.1 214147 89153 12463.2 329999 37145 5060
1.84 244 1157 116 120 030 120 .000 3580 798.04
001373 2636. 2374. 1605. 3 0 0 .00 6189.80 6987.84

1490 NH CARD USED
*SECNO 9.410

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.28

3470 ENCROACHMENT STATIONS= 24606 105000 TYPE= 1 TARGET= -2460.630
ELENCL= 56.91 ELENCR= 100000.00

9.410 2498 60.48 .00 .00 60.72 24 199 A1 53.30
1693300 249427 62517.1 81870.2 15235.0 103120 480606 39007.9 43945 4950



222 164 606 167 057 .030 .079 .000 3550 751.4%
.000263 2500. 4858. 5500. 3 0 0 .00 7128.50 7879.99
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SECNO DEFPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300
*SECNO 10.580

3470 ENCROACHMENT STATIONS= 1431.2 8020.0 TYPE= 1 TARGET= 6588810
ELENCL= 5517 ELENCR= 58.05
10580 3953 6163 .00 .00 6198 35 122 .03 5360
168330.0 14289.7 904465 63593.7 157854 14210.8 59826.3 457075 50027 5050
2.54 91 636 106 100 .030 .120 000 2210 174.99
.000282 2700. 6177. 3200. 2 0 0 .00 9129.64 9304.63

CCHv= 100 CEHV= 300
1490 NH CARD USED
*SECNO 10.860

3470 ENCROACHMENT STATIONS= .0 88650 TYPE= 1 TARGET= 8864.999
10.860 30.26 6196 .00 .00 6233 37 .34 01 5220
168090.0 16721.5 107526.7 43841.8 15197.0 17874.0 42154.9 480017 5221.8 52.40
263 110 6.02 104 100 030 120 .000 3170 1804.54
.000234 1300. 1478. 1100. 2 0 0 .00 7027.36 8831.89

1490 NH CARD USED
*SECNO 11.090

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

3470 ENCROACHMENT STATIONS= 3311.7 6850.0 TYPE= 1 TARGET= 3638.260
ELENCL= 53.30 ELENCR= 63.70
11.090 3045 6225 .00 .00 62.89 .64 .48 .08 5330
167890.0 39461.7 98501.5 29926.8 21841.4 11950.9 24079.4 502290 54474 57.00
270 181 824 124 082 030 120 000 3180 784.98
.000556 1400. 1214. 1600 2 0 0 .00 6101.18 6886.17

CCHv= 300 CEHV= .500
*SECNO 11.350

3302 WARNING: CONVEYANCE CHANGE OQUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.59

3470 ENCROACHMENT STATIONS= 21990 6519.8 TYPE= 1 TARGET= 4320.750
1
14MAROQ  19:02:53 PAGE 43

SECNC DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR [ITRIAL IDC ICONT CORAR TOPWID ENDST

ELENCL= 58.00 ELENCR= 65.50
11360 3429 86313 .00 00 63.46 33 .48 .09 5280
167670.0 11026.1 106110.8 50533.1 16023.1 18516.5 420354 52889.2 56765 5260



2.80 68 573 120 120 030 .120 000 28.84 46342
....... .000219 1000. 1373, 2300. 2 0 0 00 6011.37 6474.79

*SECNO 11.380

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .68

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11.380 3649 63.29 .00 .00 6427 98 .48 33 66.30
167670.0 .0 167670.0 .0 .0 210522 .0 54806.5 5805.2 64.00
2.86 00 786 .00 000 .030 000 000 26.80 19954.75
.000473 1000. 1373. 2300 2 0 0 .00 1031.99 20986.74

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
125 150 260 .00 189.00 20.40 22729.00 1020 27.80 2780

*SECNO 11.390
CLASS A LOW FLOW

3420 BRIDGEW.S.=  63.19 BRIDGE VELOCITY= 895 CALCULATED CHANNEL AREA=  18743.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
.00 64.35 .08 0. 1687670. 22729. 22477. 67.20 68.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11380 3657 63.37 .00 00 6435 898 .08 .00 66.30
167670.0 .0 167670.0 0 .0 211385 .0 54830.7 58064 64.00
2.86 .00 793 00 000 030 .000 .000 26.80 19953.22

000468 50. 50. 50. 0 0 0 .00 1035.10 20988.32
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SECNC DEPTH CWSEL CRMWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VvILOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC  ICONT CORAR TOPWID ENDST

*SECNO 11.400
3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.62

3470 ENCROACHMENT STATIONS=  2189.0 65198 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11.400 3545 64.29 .00 .00 64.57 .28 .01 .21 52.80
167670.0 12788.1 104014.7 50867.3 18966.9 194980 451458 548908 58106 52.60
2.86 67 533 113 120 030 120 000 2884 290.01
000177 50. 50. 50. 2 0 0 .00 6206.81 6496.83



CCHv= 100 CEHV= 300
1490 NH CARD USED
*SECNOC 11.480

3470 ENCROACHMENT STATIONS=  1998.3 14239.6 TYPE= 1 TARGET= -1998.350
ELENCL= 56.86 ELENCR= 100000.00
11480 4362 6435 .00 .00 64.65 30 .07 .01 4860
167560.0 18075.6 106257.1 43227.3 24043.6 19442.9 55608.7 56063.2 59133 49.50
290 75 547 78 1200 030 120 Q00 20.73 653.03
.000t41 400. 370. 700 2 G 0 .00 9517.14 10170.17

CCHv= 600 CEHv= 800
*SECNQ 11.550

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11.550 4268 64.41 .00 00 8471 .30 .06 00  49.60
167500.0 17836.8 102620.2 470429 231253 183086 53923.5 56943.0 5997.3 50.50
292 J7 561 87 120 030 .120 000 21.73 806.02
.000161  400. 370.  400. 0 0 0 00 887230 9945.10
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLoB QCH QROB ALOB ACH AROB VOL TwWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

1490 NH CARD USED
*"SECNO 11.569
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.70 ELREA= 67.10

11.569 40.28 64.38 .00 00 6494 .56 .02 .20 68.70
167500.0 .0 167500.0 0 .0 27962.9 .0 570846 6009.2 67.10
2983 .00 599 .00 000 031 .000 .000 24.10 20258.45

.000323 100. 100. 100 2 o 0 .00 1501.44 21759.89

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
126 231 260 00 5000 46.00 32375.00 20.00 2410 2410

CCHV= 300 CEHV= .500
*SECNO 11.660
PRESSURE FLOW

EGPRS EGLWC H3 QWEIR QPR  BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
6534 6494 .06 0. 167500. 32375. 30545. 63.08 69.07 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.90 ELREA= €8.20

11.660 4512 64.92 .00 .00 6534 .42 40 .00 68.90
167500.0 .0 167500.0 .0 0 321194 0 574156 60266 6820




.

295 00 529 .00 000 035 000 000 19.80 20235.84
.000297 480. 480. 48B0. 2 0 0 .00 1665.64 21901.48

*SECNO 11.679

3470 ENCROACHMENT STATIONS=  1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11679 43.47 6520 00 .00 6542 22 .02 06 4960
167500.0 20445.1 93952.1 53102.8 249923 188459 58773.5 57570.3 60394 50.50
296 82 499 80 120 035 120 .000 21.73 701.93
000167 100. 100. 100. 2 0 0 .00 9432.45 10134.38
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |[TRIAL IDC ICONT CORAR TOPWID ENDST

CCHV= 100 CEHV= .300
*SECNO 11.970

3470 ENCROACHMENT STATIONS= 11054 9060.0 TYPE= 1 TARGET= 7954.610
ELENCL= 5250 ELENCR= 74.80
11.970 33.94 6566 .00 .00 65.89 .23 46 .00 4660
167140.0 251913 81139.9 608089 268384 149913 673844 66172.8 67823 44.70
323 94 543 90 120 030 120 000 31.72 155.95
.000148 802, 2118, 5043. 2 0 o] .00 7980.55 8116.50

1
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T1  CF-0033 BROWN & ROOT SERVICES, 11/1/99
T2  Lake Houston HEC-2 MODEL, REACH 3
T3  Starting form river mile 3.615 u/s of Lake Houston Dam
J1 ICHECK [INQ NINV  IDIR STRT METRIC HVINS Q WSEL FQ
o] 5 0 549
J2 NPROF IPLOT PRFVS XSECV XSECH FN  ALLDC IBW CHNIM ITRACE

15 0 -1
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SECNC DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN  ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 4

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0




CCHv= 100 CEHV= .300
*SECNO 3.615

3470 ENCROACHMENT STATIONS= 1232.0 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
3615 2460 5490 00 5490 5521 3 .00 .00 4160
333600.0 5663.8 311703.2 162331 B406.9 67786.4 20924.6 .0 .0 43.80
b0 67 460 78 120 030 120 .000 30.30 161.12
.000196 0. 0. 0. 0 0 0 .00 8729.88 8891.00

*SECNO 4.745

3470 ENCROACHMENT STATIONS= 1973.4 69856 TYPE= 1 TARGET= 5012200
ELENCL= 52.00 ELENCR= 48.60
4745 2484 56.04 00 00 56834 .30 1.14 .00 51.10
3298000 29053 322008.5 4886.2 7107.0 722353 75569 11700.9 9334 4720
.37 41 446 65 120 030 120 000 31.20 347.38
.000190 3600. 5966. 4500. 2 0 0 .00 7484.51 7831.90

CCHv= 300 CEHv= 500
*SECNO 5.026

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5026 4573 56.33 00 .00 5673 40 34 05 5820
328820.0 21532.4 307287.6 0 31825.8 58436.4 0 147441 12211 57.00
.46 68 526 .00 120 030 .000 000 1060 3170.15
.000270 1030. 1482, 4150 2 0 0 .00 9976.62 13146.77

*SECNO 5.027
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO= .40

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 5825 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5027 4553 656.13 .00 .00 5693 .79 .00 .19 56.20
328820.0 .0 328820.0 .0 .0 46083.5 .0 147456 12212 56.00
.46 .00 7.4 00 000 .030 .000 000 1060 9599.31
.001723 1. 1. 1. 4 0 0-12531.31 3468.03 13067.34

*SECNO 5.034
3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50
5034 4572 5632 .00 00 57.03 71 .08 .02 5620
328820.0 11423.7 317396.3 0 139713 46083.5 .0 148029 1228.8 56.00

48 .82 6.89 .00 120 030 .000 .000 1060 2598.16
.001605 47, 47. 47. 12 0 0-36125.11 10474.94 13073.10

*SECNO 5.035




3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 255

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5035 4615 56.75 .06 .00 57143 38 .00 10 56.20

328820.0 23094.2 305725.8 0 34612.0 599434 0 14804.7 1229.0 57.00
.46 67 510 .00 120 D30 000 .000 10.60 2900.42

.000246 1. 1. 1. 2 0 0 .00 10251.18 13151.59

"SECNO 5.037
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5037 46.15 56.75 .00 .00 5713 .38 .00 .00 5820

3288200 23118.6 305701.5 0 34656.3 59966.9 .0 148220 12309 57.00
46 67 510 .00 120 030 .000 .000 1060 2896.21

.000246 8. 8. 8. o] 0 0 .00 10255.46 13151.67
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SECNO DEPTH CWSEL CRMWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QroB QCH QROB ALOB ACH AROB VvOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 5.038
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .29

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

5038 4598 56.59 .00 .00 57.30 71 .00 A7 56.20

3288200 11423.7 317396.3 .0 139713 46083.5 0 148238 12311 56.00
46 .82 6.89 00 120 03¢ 000 .000 1060 246721

001605 1. 1. 1. 2 0 0-38988.96 10614.53 13081.74

*SECNO 5.045
3370 NCRMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAXELLC= 5250

5045 4606 5666 .00 .00 5737 71 .08 00 5620

328820.0 11423.7 317396.3 .0 13971.3 46083.5 .0 148886 12426 56.00
45 82 689 .00 .120 .030 .000 000 10.60 243083

001605  47. 47. 47. 2 0 0-39791.34 10653.30 1308414

CCHv= 100 CEHV= 300
*SECNO 5.046

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.64

5046 4645 5705 .00 00 5741 .36 .00 .04 56.20

328820.0 24187.0 304633.0 .0 36637.3 61003.0 .0 148904 12428 57.00
46 .66 499 00 120 030 000 .000 10.60 2710.97

.000231 1. 1. 1. 2 0 0 .00 10444.39 13155.37

CCHV= 100 CEHV=  .300

1490 NH CARD USED

*SECNQO 5.585

5585 34.16 57.86 -00 .00 58.03 A7 .60 .02 4820




326870.0 238436.8 87891.6 641.6 111169.5 16257.2 1291.0 21960.8 1899.4 4980
72 214 541 50 054 030 120 000 2370 662.54
.000207 2664, 2B47. 1744, 2 0 0 .00 10852.17 11514.70
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME WVILOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300

1490 NH CARD USED

*SECNO 6.420
6.420 2996 58.36 .00 00 5853 18 .50 .00 46.70

324160.0 207766.6 576648 58728.6 62820.2 12863.8 27571.1 289556 24643 4750
95 331 448 213 030 .030 050 .000 2B.40 9903.25

.000155 2300. 4409. 2800. 2 0 0 .00 8701.29 18604.54

CCHv= 100 CEHV= .300
1490 NH CARD USED
*SECNO 7.090

3470 ENCROACHMENT STATIONS= 11840.0 20069.0 TYPE= 1 TARGET= 8229.000
ELENCL= 53.10 ELENCR= 57.90
7.090 28.83 58.93 .00 00 5917 .24 62 .02 4690
321910.0 37170.9 171781.7 112957.4 48099.9 329299 661647 372350 32467 47.40
1.19 77 522 171 120 .030 .085 .000 3C.10 5381.56
.000263 2000. 3538. 3600. 2 0 0 .00 16555.20 21936.76

CCHv= 100 CEHV= 300
1480 NH CARD USED
*SECNO 7.470

3470 ENCROACHMENT STATIONS= 0 16383.0 TYPE= 1 TARGET= 16383.000
7470 3041 59.41 .00 .00 5967 26 .49 01 4770

320030.0 144484.2 80332.4 95213.4 80128.9 108472 38937.6 422604 37791 4430
133 180 741 245 075 030 055 000 29.00 6784.21

.000319  1500. 2008. 1500. 2 0 0 .00 13548.95 20333.16

*SECNC 8.070
3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .70

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME WVILOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS= 34554 15481.5 TYPE= 1 TARGET= -3455360
ELENCL= 61.13 ELENCR= 100000.00




8.070 3246 60.36 .00 .00 61.16 80 133 46 4430
o 320030.0 47714.7 1757145 96600.7 26191.3 18380.8 56651.2 49939.3 45108 46.70
146 182 956 171 120 030 .120 .000 27.90 3495.39
000857 2619. 2891, 3201, 2 0 0 .00 B225.06 11755.54

CCHv= 100 CEHvV= 300
*SECNO 8.490

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO= 67

3470 ENCROACHMENT STATIONS= 0 38517 TYPE= 1 TARGET= 3851.709
8.480 2631 62.11 .00 .00 6376 165 235 26 46.00
315820.0 92814.7 163497.7 595076 30126.8 11598.7 30930.3 54073.8 4839.0 50.60
154 308 1410 192 120 030 .120 .000 3580 764.98
001435 2636. 2374 1605 2 0 0 .00 632949 709447

1490 NH CARD USED
*SECNO 9.410

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.17

3470 ENCROACHMENT STATIONS= 24606 10500.0 TYPE= 1 TARGET= -2460.630
ELENCL= 56.91 ELENCR= 100000.00
9410 3032 6582 .00 .00 66.14 32 224 .13 53.30
314100.0 61746.7 97784.3 154569.0 283604 129462 74922.0 63832.1 5651.0 49.50
1.87 210 755 206 .065 030 .082 00D 3550 717.81
000302 2500. 4858. 5500. 2 0 0 .00 9116.08 9833.89
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SECNO DEPTH CWSEL CRIWS WSELK EG HvV HL OLOSS  L-BANK ELEV
Q QLOB OCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300
*SECNO 10.580

3470 ENCROACHMENT STATIONS=  1431.2 8020.0 TYPE= 1 TARGET= 6588.810
ELENCL= 5517 ELENCR= 59.05
10.580 4494 67.04 .00 00 6747 43 128 .03 5360
309220.0 39430.8 137453.0 132336.2 285654 177964 980844 741617 63868 50.50
215 138 772 135 100 030 .120 000 2210 131.91
.000308 2700. 6177. 3200. 2 0 ¢ .00 10628.25 10760.16

CCHvV= 100 CEHV= 300
1490 NH CARD USED
*SECNO 10.860

3470 ENCROACHMENT STATIONS= .0 8865.0 TYPE= 1 TARGET= 8864999
10.860 3566 67.36 .00 .00 67.89 52 39 03 5220
310160.0 36892.7 171366.3 101900.9 23232.9 22178.0 82387.5 77891.5 6664.0 5240
222 159 773 124 100 .030 120 .00C 31.70 1743.35
.000289 1300. 1478, 1100. 2 0 0 .00 10117.98 11861.34




1490 NH CARD USED
*SECNO 11.080

3470 ENCROACHMENT STATIONS= 3311.7 6950.0 TYPE= 1 TARGET= 3638.260
ELENCL= 53.30 ELENCR= 63.70
11.090 3598 67.78 00 .00 6845 67 .52 04 5330
308450.0 85459.7 1447524 78237.9 359856 154458 58108.8 81947.7 70296 57.00
229 237 937 135 083 030 .120 000 31.80 721.87
.000510 1400. 1214. 1600. 0 0 0 .00 10644.62 11366.49

CCHV= 300 CEHV= 500
*SECNO 11.350

3470 ENCROACHMENT STATIONS=  2199.0 6519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11.350 39.71 68.55 00 .00 69.07 52 .57 .05 5280
307570.0 336454 175179.8 98744.9 30851.6 23102.0 70491.5 86717.5 7505.7 52.60
238 109 758 140 120 030 .120 000 2884 113.29
.000286 1000. 1373. 2300. 2 0 0 .00 11056.90 11170.12
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL QOLOSS L-BANK ELEV
Q QLOB QCH QROB ALOE ACH AROB VOL TWA  R-BANKELEV
TIME WVvLOB VCH VROB XNL XNCH XNR WTN  ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CCRAR TOPWID ENDST

*SECNO 11.380
11.380 4221 69.01 .00 .00 6958 .57 48 .02 66.30
3075700 263259 202088.7 791554 26088.1 27260.5 67929.1 91819.1 79725 64.00
247 101 741 147 120 .030 120 000 26.80 17098.65
.000316 1000. 1373. 2300. 2 0 0 .00 10601.59 27700.24

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
1.25 150 260 .00 189.00 2040 22729.00 1020 2780 27.80

*SECNO 11.390
PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZCID ELLC ELTRD WEIRLN
AREA
73.28 6962 .04 180916. 127405. 22729. 22477. 67.20 6830 7089.

11.380 4239 69.19 00 00 69.74 .55 .16 .00 66.30

307570.0 26688.1 201070.8 79811.1 26599.2 27461.0 69150.8 919594 79847 64.00
247 100 732 115 120 .03¢ 120 D00 26.80 17093.22

.000305  50. 50. 50. 2 0 4 00 10610.67 27703.88

*SECNO 11.400

3470 ENCROACHMENT STATIONS= 21990 65198 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 8550
11400 4048 69.32 .00 .00 69.78 47 .01 .03 5280
307570.0 35077.8 172084.8 100407.3 33025.5 237468 761108 921064 79971 5260
247 106 725 132 120 .030 120 000 2884 10074
.000252 50. 50. 50. 2 0 0 .00 11083.03 11183.77




CCHV= 100 CEHV= 300
1480 NH CARD USED
*SECNO 11.480

3470 ENCROACHMENT STATIONS= 19983 14239.6 TYPE= 1 TARGET= -1998.350
ELENCL= 56.86 ELENCR= 100000.0C
11.480 48.70 69.43 00 .00 6989 46 11 00 4860
307140.0 41546.0 167150.3 98443.7 38046.1 229129 89543.3 939619 81440 4950
250 108 730 110 120 030 .120 .000 20.73 29875
.000202 400. 370. 700 1 o 0 .00 10367.99 10666.73
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QLocB QCH QRCB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 600 CEHv= .800
*SECNO 11.550

3470 ENCROACHMENT STATIONS=  1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11550 47.78 69.51 .00 .00 69.98 46 .08 .00 4960
306900.0 41485.1 162177.1 103237.8 367664 21751.6 87383.1 95307.6 82385 50.50
2583 113 744 118 120 030 .120 000 2173 30879
.000225 400. 370. 400. 0 o 0 .00 10311.17 10615.96

1480 NH CARD USED
*SECNO 11.589
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED
11.569 4547 69.57 00 .00 70041 45 .02 .0t 68.70
306900.0 21761.0 223800.2 61338.8 19835.8 35804.6 £5898.8 95603.1 8261.2 67.10
253 110 625 110 100 032 120 000 24.10 18079.34
.000270 100. 100. 100. 2 0 0 .00 946433 27543.67

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP  BAREA SS ELCHU ELCHD
125 231 260 00 5000 4600 3237500 20.00 2410 2410

CCHV= 300 CEHV= 500
*SECNO 11,660
PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGLWC H3 QWEIR QPR  BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
7279 70.01 .04 113900. 191068. 32375 30545, 63.08 69.07 6537

11660 50.67 70.47 .00 .00 70.82 .34 .80 .00 58.90

306900.0 23180.1 225885.7 57834.2 21901.7 41433.2 568420 96879.8 83645 6820
256 1.06 545 102 .120 035 120 000 19.80 18417.93

.000235 480. 480. 480. 2 0 2 .00 9291.50 27709.43

*SECNO 11.679
3470 ENCROACHMENT STATIONS=  1950.0 13410.0 TYPE= 1 TARGET= -1950.000

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

ELENCL= 57.00 ELENCR= 100000.00

11.679 48.79 70.52 .00 .00 70.84 32 .02 .01 49860

306900.0 46265.2 146128.8 114506.0 386224 224721 94179.2 971971 8387.1 50.50
257 117 650 1.22 120 035 120 000 21.73 27322

.000224 100. 100. 100. 2 0 0 .00 1039745 10670.67

CCHv= 100 CEHvV= .300
*SECNOQO 11.970

3470 ENCROACHMENT STATIONS= 11054 9060.0 TYPE= 1 TARGET= 7954510
ELENCL= 52.50 ELENCR= 74.80
11.970 3943 71.15 .00 00 7151 36 65 .01 4660
305490.0 50471.3 130046.1 1249725 386552 18031.6 98507.0 110056.2 92029 4470
280 131 721t 127 120 030 120 .000 31.72 87.82
.000205 802, 2118 5043. 2 0 0 .00 8670.87 8758.70

1
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THIS RUN EXECUTED 14MARCO  19:02:54

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

Starting form river mile

SUMMARY PRINTOUT

vOoL VLOB VROB VCH AREA TOPWID GQLOBP QCHP QROBP

.000 .26 .23 1.87 39693.85 584235 .28 9841 1.3
.000 37 44 297 57840.25 687550 60 9869 271
.000 .40 50 3.21 67334.71 717417 .87 9582 331
.000 .67 .78 4.60 5711793 B729.88 1.70 93.44 487

4955.114 .00 00 1.95 3389429 4324.09 .00 100.00 .00
7117.799 .00 26 2,94 49663.25 5217.94 .00 5965 .35
8151.214 07 35  3.21 56844 .21 555163 00 99.37 83
11700.850 41 .65 446 86899.22 7484.51 88 9764 148

5993.760 .00 .00 243 27162.98 3418.36 .00 100.00 .00
8673.972 .00 .00  3.65 3841529 3466.05 .00 100.00 00
9946.853 .00 .00 401 43119.80 348550 00 100.00 .00
14744.070 .68 00 526 90262.13 9976.62 655 9345 .00

5994.405 .00 00 227 29018.00 3293.66 00 100.00 .00
8674.870 .00 .00  3.52 39843.62 3326.05 .00 100.00 .00
9947 856 .00 00  3.90 44353.10 3340.00 .00 100.00 .00
* 14745640 .00 00 714 46083.48 3468.03 00 100.00 00




6025.740 00 00
8717.896 00 00
9995.748 00 00
14802.900 .82 00
6026.386 .00 00
8718.796 00 00
9996.754 .00 .00
* 14804.670 67 .00
6031.387 .00 00
8725.868 00 .00
10004.690 00 .00
14822.040 67 00
1
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VOL VLCB VROB
6032.033 .00 .00
8726.769 .00 .00
10005.700 HY .00
" 14823.820 .B2 .00
6063.428 .00 00
8769.883 .00 .00
10053.680 .00 .00
14888.620 82 .00
6064.075 .00 .00
8770.785 .00 .00
10054.690 .00 .00
* 148580.430 .66 -00
T 7245.673 .00 .00
11940.060 1.79 .16
13804.670 1.84 24
21960.780 2.14 50
* BBS9.271 170 118
15547.070 257 176
18109.020 275 185
28955550 331 213
11912.820 .45 .88
19782.750 73 133
23087.400 70 145
37235.020 77 1M
13476.180 89 177
22106.050 1.3t 263
25863.640 145 286
42260430 1.80 245
15802.020 .69 .64
25866.740 115 1.07
30357.330 132 122
* 49939270 182 1.7
* 17190890 143 81
* 28081290 217 .97
* 32999.910 244 116
* 54073780 3.08 1.92
* 20059.71¢ 139 1.09
* 33004.770 1.56 1.49
" 38007.850 164 167
* 63832100 210 206

2.27 26064.39 3293.80 .00 100.00 .00
3.51 39909.65 3326.26 00 10000 .00
3.90 44412.91 3340.21 .00 100.00 .00
6.89 60054.81 10474.94 347 96.53 .00
242 27236.19 3418.70 .00 100.00 .00
3.64 38519.84 3466.48 .00 100.00 .00
4.00 4322465 3485.93 .00 100.00 .00
5.10 94555.36 10251.18 7.02 92.98 .00
242 27221.04 3418.63 .00 100.00 .00
3.64 38501.41 3466.41 .00 100.00 .00
4.01 43208.01 3485.87 .00 100.00 .00
5.10 94623.19 1025546 7.03 9297 .00
PAGE 58
VCH AREA TOPWID QLOBP QCHP QROBP
2.27 29073.98 3293.83 .00 100.00 .00
3.51 3992580 3326.31 .00 100.00 .00
3.89 44437.07 3340.26 .00 100.00 00
6.89 60054.81 10614.53 347 96.53 .00
2.27 29120.01 3293.97 .00 100.00 00
3.51 39991.27 3326.51 .00 100.00 .00
3.89 44503.28 334047 .00 100.00 .00
6.89 60054.81 10653.30 3.47 96.53 .00
242 27293.89 3418.96 .00 100.00 .00
3.63 38604.85 3466.84 .00 100.00 00
4.00 43311.83 3486.29 .00 100.00 .00
4.99 97640.33 1044438 736 92.64 .00
7.41 8863.75 609.67 .00 100.00 .00
435 6163232 977260 6480 35.10 .00
4.58 75558.88 1005646 67.36 32.62 .02
5.41128717.80 10852.17 7292 26.88 .20
2.87 36717.37 7043.26 4885 3160 1955
3.98 5347095 7372.54 5567 2518 19.15
4.09 63568.08 751478 5831 2280 18.89
4.48 103255.10 8701.29 64.09 17.79 18.12
2.53 47350.68 738076 3.79 60.43 3577
3.89 66809.60 7846.24 4.89 5885 36.22
428 79784.26 11263.75 564 58068 36.30
5.22 14719450 16555.20 11.55 53.36 35.09
4.26 35912.72 747441 2470 4512 30.18
6.09 5846290 860681 3409 3631 2960
6.53 70702.23 9318.83 3766 33.11 2923
74112991360 1354895 4515 2510 2975
4.80 33892.48 6579.98 9.23 7593 1484
6.90 54917.43 7065.01 1222 6601 21.76
7.57 64976.06 7306.78 13.07 6274 2420
9.56 101223.30 8225.06 1491 5491 30.18
7.31 20020.04 284830 28.08 7024 168
10.48 3389266 6163.83 3081 6410 509
11.57 42793.20 6189.80 3072 6074 854
14.10 72655.89 6329.49 29.39 51.77 18.84
4.25 3592505 524710 838 4890 4272
551 6222936 7089.26 1267 3962 47.71
6.06 7460759 712850 1473 3692 4835
7.55117228.60 9116.08 19.66 31.13 49.21




»

*

*

*

*
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VOL VLOBE VRCB VCH AREA TOPWID QLOBP QCHP QROBP

23376.38¢ 29 62 450 39047.84 7357.44 74 7213 2743
38633800 .72 94 575 73596.31 882232 642 5799 3559
45707460 91 106 636 8982248 912964 849 5373 3778
74161720 1.38 135 7.7214444610 10628.25 12.75 4445 4280

24489940 .47 B3 3.62 39808.99 443952 476 7451 2073
40538.640 .90 93 523 6274729 683096 881 66.89 24.30
48001.750 110 1.04 602 7522593 702736 9.95 6397 26.08
77891510 1.59 1.24 7.73127798.40 10117.98 1189 5525 3285

v 25342970 .76 .00 747 13087.38 297272 634 9366 .00

* 42356.930 153 1.07 7.62 46536.60 6000.31 2047 63.99 1553
50228.970 181 1.24 8.24 5787167 6101.18 2350 58.67 1783
81947.700 2.37 1.35 9.37 10854020 10644.62 27.71 4693 2536

* 26437.910 .35 .67  3.37 41353.79 414762 152 71.08 27.40
44588.880 54 102 485 6525098 5914.26 477 6553 2969
52889.210 69 1.20 573 7657488 6011.37 658 6329 3014
86717.480 1.09 1.40 7.58 12444510 11056.90 10.94 5696 32.10

27582.810 .00 .00 4.21 1483343 95822 .00 100.00 .00
46264.160 .00 .00 6.66 19150.31 986.90 .00 100.00 .00
54806.480 00 .00 7.96 21052.18 1031.89 .00 100.00 .00
91819.130 1.01 117 7.41121277.70 10601.59 856 6570 2574

27599.850 .00 00 420 1485404 958.33 .00 100.00 .00
46286.180 .00 00 6.64 19206.13 988.04 .00 100.00 .00
54830.690 .00 00 7.93 21139.46 1035.10 .00 100.00 .00
91959.450 1.00 115 7.32123211.10 1061067 868 6537 2595

27633.030 .35 B5 327 4294525 416242 169 7061 27.70
T 46337.490 53 97 467 7020451 595693 557 6452 2991
54890.810 .67 113 533 8361066 6206.81 763 6204 3034
92106.420 1.06 1.32 7.25132883.20 11083.03 1140 5595 3265

28195.520 A 40  3.43 44088.41 635049 527 80.15 1458
47296.320 .63 67 4.84 79671.61 772666 9.27 68.04 2269
56063.220 75 .78 547 99095.23 9517.14 1079 6341 2580
83961.910 1.09 110 7.30150502.30 10367.99 13.53 5442 3205

28592.460 A3 49 3.58 43564.19 599214 460 7713 -18.27
48005.110 .64 76 497 77303.70 745899 896 6559 2546
56943.020 .77 87 561 95357.38 887230 1065 6127 28.09
95307.600 113 1.18 7.44145941.00 10311.17 13.52 52.84 33.64

28662.390 .00 .00 3.59 17358.28 1470.10 .00 100.00 .00
48122.110 .00 00 517 24625.06 1489.83 .00 100.00 .00
57084.570 .00 .00 599 27962.86 1501.44 .00 100.00 .00
95603.150 110 110 6.25111539.20 946433 7.09 7292 1999
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VvOL VLOB VROB VCH AREA TOPWID QLOBP QCHP QROBP

28865.150 .00 00 3.20 1944247 163963 .00 100.00 .00
48409.790 .00 .00 461 27588.59 1659.92 .00 100.00 .00
57415610 .00 .00 521 32119.42 1665.64 .00 100.00 .00
96879.820 1.06 1.02 545120177.00 929150 755 7360 18.84

28938.080 47 .54 342 4409223 6030.15 524 7405 2071
48532.350 70 .83 462 7918465 769869 1010 6150 28.40



1

57570.250 .82

80 499102611.70 943245 1221 5609 31.70
97197.140 117 122 6.50156273.80 10397.45 15.08 47.61 37.31
32696660 .56 .56 3.73 5118045 6398.18 1145 6348 2507
55237960 84 79 4.95 8770020 732474 1414 5266 33.20
66172.750 94 90 54110921400 796055 15.07 4855 3638
110056.200 1.31 127 7.21155193.70 8670.87 16.52 42.57 4091
1
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Starting form river mile
SUMMARY PRINTOUT TABLE 150
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRWS EG 10°KS VCH AREA
3615 00 .00 .00 3030 56800.00 4666 .00 46.71 .78  1.87 39693.85 75729.41
3615 00 .00 .00 303014330000 4957 00 4970 134 297 57840.25123715.20
3615 .00 .00 .00 30.30174300.00 5091 00 5106 136 3.21 67334.71149409.40
3615 00 .00 .00 303033360000 5490 .00 5521 196 4.60 97117.93238550.70
4745 5966.00 .00 .00 31.20 66160.00 47.18 .00 4724 100 1.85 33894.29 66227.09
4745 5966.00 .00 .00 31.20140750.00 65039 .00 50.53 143 2.94 49663.25117646.00
4745 5966.00 .00 .00 31.20173330.00 5174 .00 5190 147 3.21 56844.21143031.00
4745 5966.00 .00 .00 31.20329800.00 5604 00 5634 190 4.46 86899.22239133.10
5026 148200 .00 .00 10.60 65990.00 4735 .00 4744 1.52 2.43 27162.98 53468.23
5.026 1482.00 00 .00 10.6014017000 5062 .00 5083 221 365 38415.29 94389.82
5026 148200 .00 .00 10.60173080.00 5197 .00 5222 231 4.01 43119.80114001.30
5026 1482.00 .00 .00 1060328820.00 5633 .00 5673 270 526 90262.13200060.90
5027 1.00 5825 5250 10.60 65890.00 47.37 .00 4745 129 2.27 29018.00 58007.03
5027 100 5825 5250 1060140170.00 5064 00 50.83 213 3.52 3984362 96085.80
5027 1.00 5825 5250 10.60173080.00 5199 .00 5223 231 3.90 44353.10113789.00
5027 1.00 5825 5250 10.60328820.00 5613 .00 56.93 17.23 7.14 46083.4979215.25
5034 47.00 5825 5250 10.60 65990.00 4737 .00 4745 129 227 29064.39 58155861
5034 4700 5825 5250 10.60140170.00 5065 .00 50.84 212 3.51 39909.65 96337.66
5034 47.00 5825 5250 10.60173080.00 5200 .00 5224 230 3.90 44419.91114058.80
5034 4700 5825 5250 10.6032882000 5532 00 5703 16.05 6.89 60054.81 82066.36
5035 100 .00 .00 1060 €65990.00 4737 00 4746 151 242 27236.19 53705.04
5035 100 .00 .00 10.60140170.00 5064 00 5085 219 3.64 38519.84 94810.41
5035 1.00 .00 .00 10.60173080.00 52.00 .00 5225 229 4.00 43224.65114454.10
5035 100 00 .00 1060328820.00 56.75 .00 57.13 246 510 94555.36209609.70
5037 800 .00 .00 1060 65990.00 4737 00 4746 151 242 27221.04 53656.03
5037 800 00 .00 1060140170.00 5064 .00 5085 219 3.64 38501.4194736.23
5037 800 00 .00 10860173080.00 5200 .00 5225 229 4.01 43208.01114382.20
5037 800 .00 .00 10.60328820.00 5675 00 5713 246 510 94623.19209760.40
5038 1.00 5825 5250 1060 65990.00 4738 .00 4746 1.29 2.27 29073.98 58186.32
5038 100 5825 5250 1060140170.00 5066 .00 50.86 211  3.57 3992580 96399.34
5038 100 5825 5250 10.60173080.00 5202 .00 5225 230 3.89 44437.07114128.10
5038 1.00 5825 5250 106032882000 5659 .00 57.30 16.05 6.89 60054.81 82066.34
5045 4700 5825 5250 1060 65990.00 4739 00 4747 128 227 29120.01 58333.93
5045 4700 5825 5250 10.6014017000 5067 .00 5087 210 3.51 39991.27 96649.34
5.045 47.00 5825 5250 1060173080.00 52.03 00 5226 229 3.89 44503.28114395.70
5045 47.00 5825 5250 106032882000 5666 .00 57.37 16.05 6.89 60054.81 82066.34
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SECNO XLCH ELTRD ELLC EWMIN Q CWSEL CRWS EG  10*KS VCH AREA

01K

01K



* o+ F ¥

¥ * 4 *

10.60 65990.00 4738 00 4747 150 242 27293.89 53892.00
10.60 140170.00 50.66 00 5087 217 3.63 38604.8595152.86
1060 173080.00 52.02 00 5227 227 4.00 43311.63114830.20
10.60 328820.00 57.05 00 5741 231 499 97640.33216481.70

23.70 65680.00 47.97 .00 48.82 635 741 8863.7526071.16
23.70139080.00 5135 .00 5149 220 4.35 61632.32 93702.27
23.70172610.00 5275 .00 5289 215 4.58 75558.88117640.60
23.70326970.00 57.86 00 5803 207 541128717.80227276.30

2B.40 6521000 49.68 00 4974 1.38 2.87 36717.37 55569.43
28.40137410.00 51.99 .00 5212 205 3.98 53470.95 95987.91
28.40171900.00 53.35 .00 5349 190 4.09 63568.08124651.70
28.40324160.00 58.36 .00 5853 155 4.48103255.10260639.20

30.10 64830.00 50.16 .00 5022 169 253 47350.68 49925.34
30.10 136080.00 5272 00 5287 274 3.89 66809.60 82239.73
30.10171320.00 54.04 .00 5422 282 4.28 79784.26101980.40
30.10321910.00 58.93 .00 5917 263 522 147194.50198624 .20

25.00 64610.00 5042 .00 5057 185 4.26 35912.72 46282.00
29.00 135320.00 53.16 .00 5341 320 6.09 58462.90 75633.51
29.00171000.00 54.51 .00 5478 335 6.53 70702.23 93486.55
29.00 320030.00 59.41 .00 5967 319 7.41129913.60179159.60

27.90 6461000 51.11 .00 5138 3862 4.80 33892.48 33953.98
27.90135320.00 54.21 .00 5470 545 6.90 54917.43 57955.69
27.90171000.00 55.59 .00 56.15 583 7.57 64976.06 70827.95
27.90 320030.00 60.36 00 6116 657  9.56101223.30124868.10

35.80 63800.00 52.38 .00 5297 903 7.31 20020.04 21230.17

35.80 132480.00 55.89 .00 57.01 1278 10.48 33893.66 37052.96
35.80 169770.00 57.33 .00 5862 13.73 11.57 42793.20 45822.95
35.80 315820.00 62.11 .00 6376 1435 14.10 72655.89 83361.55

35.50 63510.00 54.40 .00 5455 206 425 35925.0544294.69
35.50 131460.00 58.74 .00 5895 244 551 62229.36 84092.19
35.50 169330.00 60.48 .00 6072 263 606 74607.59104332.60
35.50314100.00 65.82 .00 6614 3.02 7.55117228.60180780.60

2210 62850.00 5541 .00 5563 222 450 39047.84 42142.05
22.10129130.00 59.84 .00 6014 259 575 73596.31 80242.95
22.10 168330.00 6163 .00 6198 282 6.36 89822.48100222.00
22.10309220.00 67.04 .00 6747 3.08 7.72144446.10176265.10

31.70 6269000 55.72 .00 5587 131 3,62 39808.99 54782.84
31.70 128570.00 60.15 .00 6044 198 5.23 62747.29 91448.34
31.70 168090.00 61.96 .00 6233 234 6.02 75225.93109936.30
31.70310160.00 67.36 .00 6789 289 7.73127798.40182367.10
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ELLC ELMIN Q CWSEL CRWS EG 10°KS VCH AREA 01K

5046 1.00 .00 .00
5046 1.00 .00 .00
5.046 1.00 00 .00
5.046 1.00 .00 .00
5585 2847.00 .00 .00
5585 2847.00 .00 .00
5.585 2847.00 .00 00
5585 2847.00 .00 .00
6.420 4409.00 .00 .00
6.420 4409.00 .00 .00
6.420 4409.00 .00 .00
6.420 4408.00 .00 .00
7.090 3538.00 .00 .00
7.090 3538.00 .00 .00
7.090 3538.00 .00 .00
7.090 3538.00 .00 .00
7.470 2006.00 .00 00
7.470 2006.00 .00 .00
7.470 2006.00 .00 .00
7.470 2006.00 .00 .00
8.070 2891.14 .00 00
8.070 2891.14 .00 .00
8.070 2891.14 .00 .00
8.070 2891.14 .00 00
8.490 237428 .00 .00
8.490 2374.28 .00 00
8490 2374.28 .00 .00
8.490 2374.28 .00 .00
9.410 4858.00 .00 .00
$.410 4858.00 .00 .00
9.410 4858.00 .00 00
9.410 4858.00 .00 .00
10.580 6177.00 .00 .00
10.580 6177.00 .00 .00
10.580 6177.00 .00 .00
10.580 6177.00 .00 .00
10.860 1478.00 .00 .00
10.860 1478.00 .00 .00
10.860 1478.00 .00 .00
10.860 1478.00 .00 .00
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SECNO XLCH ELTRD
11.080 1214.00 .00 .00
11.090 1214.00 .0C .00
11.080 1214.00 00 .00
11.090 1214.00 .00 .00
11.350 1373.00 .00 .00
11.350 1373.00 .00 .00
11.350 1373.00 .00 .00
11.350 1373.00 .00 .00
11.380 1373.00 .00 .00
11.380 1373.00 .00 .00
11.380 1373.00 00 .00
11.380 1373.00 .00 .00

31.80 62560.00 5561 .00 5642 589 7.47 13087.38 25782.81
31.80128120.00 60.38 .00 6096 545 762 46536.6054879.27
31.80 167890.00 62.25 .00 6289 556 8.24 5787167 71230.84
31.80 308450.00 67.78 .00 6845 510 9.37 109540.20136563.60

23.84 62410.00 56.79 00 5692 1.20 3.37 41353.79 56994.77
28.84 127600.00 61.23 .00 6149 1.84 4.95 65250.98 93971.19
28.84 167670.00 63.13 .00 6346 219 573 76574.88113202.20
28.84 307570.00 68.55 00 69.07 286 7.58 12444510181875.80

26.80 62410.00 56.94 00 57.22  1.90 421 1483343 4524798
26.80 127600.00 61.40 00 6209 354 666 19150.31 67839.56
26.80 167670.00 63.29 00 6427 473 7.96 21052.18 77118.96
26.80 307570.00 69.01 00 6958 316 7.41121277.70173132.60




11390 5000 6830 67.20 26.80 62410.00 56.97 .00 5724 1898 420 14854.04 4534930
11.390 50.00 68.30 67.20 26.80127600.00 61.46 .00 6214 351 6.64 19206.1368116.86
11.380 50.00 6830 67.20 26.80167670.00 63.37 00 6435 468 7.93 21139.46 77498.98
11.390 50.00 68.30 67.20 26.802307570.00 69.19 .00 6974 3.05 7.32123211.10176147.50
11.400 50.00 .00 00 28.84 6241000 57.17 00 5729 1.09 3.27 42945.25 59743.99

* 11400 50.00 .00 .00 28.84127600.00 62.07 00 6229 156 467 70204.51102189.70

* 11.400 50.00 .00 .00 2B8.84 167670.00 64.29 .00 6457 177 5.33 83610.66125865.50
11.400 50.00 .00 .00 28.84 307570.00 65.32 00 69.78 252 7.25132883.20193840.00
11.480 370.00 .00 .00 20.73 62340.00 57.20 .00 57.34 .82  3.43 44988.41 68885.51
11.480 370.00 .00 .00 20.73127340.00 62.11 00 6236 123 4.84 75671.61114602.60
11.480 370.00 .00 .00 20.73167560.00 64.35 00 6485 1.41 5.47 99095.23140923.70
11.480 370.00 .00 .00 20.73 307140.00 69.43 .00 69.89 202 7.30150502.30215908.40
11.550 370.00 .00 00 2173 62300.00 57.23 00 5738 1.00 3.58 43564.1962434.55
11.550 370.00 .00 .00 21.73127200.00 62.16 00 6242 142 497 77303.70106624.10
11.550 370.00 .00 00 21.73167500.00 64.41 .00 647 1.61 5.61 95357.38132048.30
11.550 370.00 .00 00 21.73306900.00 69.51 .00 6998 225 7.44145941.00204651.80
11.568 100.00 .00 .00 24.10 62300.00 57.23 00 5743 198 3.59 17358.28 44310.69
11.569 100.00 .00 .00 241012720000 6215 00 6256 269 517 24625.06 77570.56
11.569 100.00 .co .00 24.10167500.00 64.38 .00 6494 323 599 27962.86 93243.44
11.562 100.00 .00 .00 24.10306900.00 B69.57 .00 7001 270 6.25111539.20186644.10
11660 480.00 69.07 63.08 19.80 62300.00 57.23 .00 5743 214 320 19442 47 4263110
11.660 480.00 68.07 63.08 19.80127200.00 62.15 .00 6256 282 461 27588.5975702.29
11.660 480.00 69.07 63.08 1980167500.00 64.92 00 6534 297 521 32119.4297224.14
11.660 480.00 69.07 63.08 19.80305900.00 70.47 .00 7082 235 5.45120177.00200363.50
11.679 100.00 .00 .00 2173 6230000 57.32 .00 5746 123 3.42 44092.23 56152.73
11.679 100.00 .00 .00 21.73127200.00 62.42 .00 62.62 165 4.62 79184.6599104.58
11.679 100.00 .00 .00 21.73167500.00 65.20 .00 6542 167 499102611.70128732.20
11.679 100.00 .00 .00 21.73306900.00 70.52 .00 70.84 224 6.50156273.80204919.40

1
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SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA 01K
11.970 2118.00 .00 .00 3172 6206000 5763 .00 57.77 112 3.73 51180.45 58535.73
11.970 2118.00 .00 .00 31.72126360.00 6286 .00 63.06 143 4.95 87700.20105644.70
11.970 2118.00 .00 .00 31.72167140.00 6566 .00 6589 148 5.41108214.00137486.30
11.970 2118.00 .00 .00 31.7230548000 71.15 .00 7151 205 7.21155193.70213291.70

1
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Starting form river mile

SUMMARY PRINTOUT TABLE 150
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

3.615 66800.00
3.615 143300.00
3.615 174300.00
3.615 333600.00

46.66 .00 .00

4957 29 .00
5091 134 .00
5490 399 .00

.00 5842.35 .00
.00 6975.50 00
00 717417 .00
.00 872988 .00

4.745 66160.00
4.745 140750.00
4.745 173330.00
4.745 329800.00

4718 .00 52

50.38 321 82
51.74 1.35 83
56.04 430 1.14

.00 432409 5966.00
.00 521794 5966.00
.00 555163 5966.00

.00 7484.51 5966.00

5.026 65990.00
5.026 140170.00

47.35 .00 A7
50.62 3.27 23

.00 3418.36 1482.00
.00 3466.05 1482.00




5.026 173080.00
5.026 328820.00

5.027 65950.00
5.027 140170.00
5.027 173080.00
*  5.027 328820.00

5.034 65990.00
5.034 140170.00
5.034 173080.00
5.034 328820.00

5.035 65990.00
5.035 140170.00
5.035 173080.00
*  5.035328820.00

5.037 65990.00
5.037 140170.00
5.037 173080.00
5.037 328820.00

5.038 65990.00

5.038 140170.00

5.038 173080.00
*  5.038 328820.00

5.045 65990.00
5.045 140170.00
5.045 173080.00
5.045 328820.00

14MAROO

SECNO Q

5.046 65890.00
5.046 140170.00
5.046 173080.00
*  5.046 328820.00

*  5.585 65680.00
5.585 139080.00
5.585 172610.00
5.5685 326870.00

" 6420 65210.00
6.420 137410.00
6.420 171900.00
6.420 324160.00

7.090 64830.00
7.090 136080.00
7.090 171320.00
7.090 321910.00

7.470 64610.00
7.470 135320.00
7.470 171000.00
7.470 320030.00

8.070 64610.00
8.070 135320.00
8.070 171000.00
*  B.070320030.00

* 8490 63800.00

51.97
56.33

47.37
50.64
51,99
56.13

47.37
50.65
52.00
56.32

47.37
50.64
52.00
56.75

47.37
50.64
52.00
56.75

47.38
50.66
52.02
56.59

47.39
50.67
52.03
56.66

19:02:53

CWESEL

47.38
50.66
52.02
57.05

47.97
51.35
52.75
57.86

49.68
51.99
53.35
58.35

50.16
52.72
54.04
58.93

50.42
53.16
54 .51
59.41

51.11
54.21
55.59
60.36

52.38

1.35
4.36

.00

3.27
1.35
414

.00

3.28
1.35
4.31

.00

3.28
1.35
476

.00

3.28
1.35
4.76

.00

3.28
1.35
457

.00

3.29
1.35
4.63

-.01
-01
-.01

44

.00
.00
.00
.00

01
.02
.02

-17

.01
.01
01
.08

.00 348550 1482.00
.00 9976.62 1482.00

00 320366 1.00
.00 3326.05 1.00
.00 3340.00 1.00
.00 3468.03 1.00

.00 3293.80 47.00
00 3326.26 47.00
.00 334021 47.00
.00 10474.94 47.00

00 341870 1.00
.00 3466.48 1.00
.00 348593 1.00
.00 10251.18 1.00

.00 341863 8.00
.00 346641 B.00
.00 348587 8.00
00 10255.46 8.00

00 329383 1.00
.00 332631 1.00
00 3340268 1.00
00 1061453 1.00

.00 3293.97 47.00
00 332651 47.00
00 334047 47.00

.00 10653.30 47.00

PAGE 66

DIFWSP DIFWSX DIFKWS TOPWID XLCH

.00

3.28
1.35
5.03

.00

3.38
1.40
511

.00

2.32
1.36
5.01

.00

2.56
1.33
4.89

.00

2.74
1.35
4.90

.00

3.10
1.38
477

.00

-01
-.01
-.01

.39

1.27

.00 341896 1.00
.00 3466.84 1.00
.00 348628 1.00
.00 1044439 1.00

.00 ©609.67 2847.00

.00 9772.60 2847.00
.00 10056.46 2847.00
.00 10852.17 2847.00

.00 7043.26 4409.00
.00 7372.54 4409.00
.00 7514.78 4409.00
.00 8701.29 4409.00

00 7380.76 3538.00

.00 7846.24 3538.00
.00 11263.75 3538.00
.00 16555.20 3538.00

.00 7474.41 2006.00

.00 8606.81 2006.00
.00 9318.83 2006.00
.00 13548.95 2006.00

00 6579.98 2891.14
.00 7065.01 2891.14
.00 7306.78 2891.14
.00 8225.06 2891.14

.00 2848.30 2374.23



»

L I A

14MAROO

8.490 132480.00
8.480 169770.00
8.490 315820.00

9.410 63510.00
9.410 131460.00
9.410 169330.00
9.410 314100.00

10.580 62850.00
10.580 129130.00
10.580 168330.00
10.580 309220.00

10.860 62680.00

10.860 128570.00
10.860 168090.00
10.860 310160.00

SECNO Q

11.09C 62560.00
11.080 128120.00
11.090 167890.00
11.090 308450.00

11.350 62410.00
11.350 127600.00
11.350 167670.00
11.350 307570.00

11.380 62410.00

11.380 127600.00
11.380 167670.00
11.380 307570.00

11.390 62410.00
11.390 127600.00
11.390 167670.00
11.390 307570.00

11.400 62410.00

11.400 127600.00
11.400 167670.00
11.400 307570.00

11.480 62340.00
11.480 127340.00
11.480 167560.00
11.480 307140.00

11.5650 62300.00
11.550 127200.00
11.550 167500.00
11.550 306900.00

11.569 62300.00
11.568 127200.00
11.569 167500.00
11.568 306900.00

11.660 62300.00
11.660 127200.00
11.660 167500.00
11.660 306900.00

55.89
57.33
62.11

54.40
58.74
60.48
65.82

55.41
55.84
61.63
67.04

55.72
60.15
61.96
67.36

19:02:53

CWSEL

55.61
60.38
62.25
67.78

56.79
61.23
63.13
68.55

56.94
61.40
63.29

-69.01

66.97
61.46
63.37
69.19

57.17
62.07
64.29
69.32

57.20
62.11
64.35
69.43

57.23
62.16
64.41
69.51

57.23
62.15
64.38
68.57

57.23
62.15
64.92
70.47

3.51
478

.00

4.35
1.74
5.33

.00

4.43
1.80
54

.00

4.44
1.81
5.40

.00 6163.83 2374.28
.00 6189.80 2374.28
00 632949 2374.28

.00 5247.10 4858.00
00 7089.26 4858.00
.00 7128.50 4858.00
.00 9116.08 4858.00

.00 7357.44 6177.00
.00 882232 6177.00
00 912964 6177.00
.00 10628.25 €177.00

.00 4439.52 1478.00

00 6830.96 1478.00
.00 702736 1478.00
00 10117.98 1478.00

PAGE 67

DIFWSP DIFWSX DIFKWS TOPWID XLCH

.00

4.77
1.87
5.53

00

444
1.90
542

.00

4.45
1.89
572

.00

448
1.92
5.82

.00

4.89
222
5.02

.00

4.52
2.24
5.08

.00

4.93
225
5.10

.00

4.92
2.23
5.18

.00

4.92
277
5.55

-1
.22
.29
.42

.00 147010

.00 297272 1214.00
.00 6000.31 1214.00
.00 6101.18 1214.00
.00 10644.62 1214.00

00 4147.62 1373.00
.00 5914.26 1373.00
.00 6011.37 1373.00
00 11056.90 1373.00

00 958.22 1373.00

.00 98690 1373.00
.00 1031.99 1373.00
.00 10601.59 1372.00

.00 958.33 50.00

.00 988.04 50.00
.00 1035.10 50.00
.00 1061067 50.00

.00 4162.42 50.00

.00 5956.93 50.00
.00 6206.81 50.00
.00 11083.03 50.00

00 635049 370.00

.00 7726.66 370.00
.00 9517.14 370.00
00 10367.99 370.00

.00 5992.14 370.00

.00 7458.99 370.00
.00 887230 370.00
.00 10311.17 370.00

100.00
100.00
100.00
100.00

.00 1489.83
.00 1501.44
00 9464 33

00 1639.63 480.00

.00 1659.92 480.00
00 168564 480.00
.00 9291.50 480.00



11.679 62300.00 57.32

11.679 127200.00 6242
11.679 167500.00 65.20
11.679 306900.00 70.52

1
14MAROO

SECNO Q

19:02:53

CWSEL

11.970 62060.00 57.63
11.970 126360.00 62.86
11.970 167140.00 65.66
11.970 305490.00 71.15

1
14MAROO

19:02:53

.00 .08 .00 6030.15 100.00

5.09 .26 .00 769869 100.00
279 28 00 943245 100.00
5.32 .05 00 10397.45 100.00

PAGE 68
DIFWSP DIFWSX DIFKWS TOPWID XLCH

.00 31 .00 6398.18 2118.00

522 44 00 732474 2118.00
2.80 46 .00 7960.55 2118.00
5.49 63 .00 8670.87 2118.00

PAGE 69

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=

WARNING SECNO=
WARNING SECNO=

5.027 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

5.035
5038
5.046
5585
6.420
8.070
8.490
8.490
8.490
8.490
9.410
9.410
9.410
9.410
11.090
11.080
11.090
11.350
11.350
11.350
11.380

11.400
11.400

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=

4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
2 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE
4 CONVEYANCE CHANGE OQUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE




HEC-2 Output

Lake Houston (FEMA Reach 2; TWDB 1995 Lake Survey)
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* HEC-2 WATER SURFACE PROFILES * * U.S. ARMY CORPS OF
ENGINEERS *

*

* HYDROLOGIC ENGINEERING CENTER  *
* Version 4.6.2; May 1991 * * 609 SECOND STREET, SUWTED

*

* *

* DAVIS, CALIFORNIA 95616-4687 *
* RUN DATE 28FEBOO TIME 09:37:31 * * (916) 756-1104

*

* e e o de i e vedrde

e vedede e o * e LA

LKHOURZ.0h2 for Reach 2 — Lake Houston (TWDB 198& Data; with add'tl section data ufs 1960 from
TWDB lake survey database via internet)
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2BFEBOO  09:37:31 PAGE 1

THIS RUN EXECUTED 28FEBO0  09:37:31
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HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

T1 LAKE HOUSTON.................. HARRIS COUNTY FLOOD INSURANCE STUDY
T2 G103-00-00.....EFFECTIVE MODEL.................... 1973 DATUM ADJUSTMENT
T3  FILENAME:G1030FH2.IH2........... 10 YR FREQUENCY ........ JJS.....12/10/96

J1ICHECK INQ NINV IDIR STRT METRIC HVINS Q  WSEL FQ
0o 2 463

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
1 -1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38 7 25 1




J6 IHLEQ

1

NC 12
QT 6

X1 .0102
GR 55
GR 256
GR 183
GR 188
GR 116
GR 181
GR 256
GR 156
GR 229
GR 239
GR 299
GR 299
GR 523

QT 6

X1 .0196
GR 55
GR 256
GR 183
GR 188
GR 116
GR 181
GR 256

28FEBOO

GR 156
GR 229
GR 239
GR 289
GR 2069
GR 523

NC .12
QT 6

X1 47

GR 55
GR 256
GR 183
GR 188
GR 1186
GR 181
GR 258
GR 158
GR 229
GR 239
GR 299

SuUBDIV STRTDS RMILE

ICOPY
A2 .03
82400 180200
62 20000
19790 50
21050 231
23500 19.6
24450 12.4
25000 12.4
25563 20.1
25938 10.6
26493 16.1
27063 23.1
27625 24 4
28313 30.1
28876 306
29600 55
82402 180199
62 20000
19790 50
21050 23.1
23500 19.6
24450 12.4
25000 12.4
25563 201
25938 10.6
09:37:31
26493 16.1
27063 23.1
27625 24.4
28313 30.1
28876 306
29600 55
12 .03
82516 180193
62 20000
19790 50
21050 23.1
23500 19.6
24450 12.4
25000 12.4
25563 201
25938 10.6
26493 16.1
27063 23.1
27625 24.4
28313 30.1

A .
246100
29500

18900

21460
23750
24670
25250
25688
26001

26563
27125
27730
28433
29013
34310

246099
29500
19900
21480
23750
24670
25250
25688
26001

26563
27125
27730
28433
29013
34310

A .
246064

29500
19900
21460
23750
24670
25250
25688
26001
26563
27125
27730
28433

3
409900 248100 246100
0 0 0 0 0
40.6 20000 24.6 20300
241 21625 19.7 21875
15.9 24000 186 24125
151 24760 16.6 24771
14.4 25271 14.1 25437
221 25793 21 25803
86 26063 -3.2 26299
18.6 26750 12.6 26938
249 27188 26.1 27375
244 27813 236 27938
29.9 28501 296 28563
31.6 29063 314 29113

409897 246099 246099
50 50 50

40.6 20000 246 20300
241 21625 19.7 21875
15.9 24000 18.6 24125
15.1 24760 16.6 24771
14.4 25271 14.1 25437
221 25793 21 25803
8.6 26063 -3.2 26299

18.6 26750 126 26938
249 27188 26.1 27375
244 27813 238 27938
299 28501 29.6 28563
316 29063 314 28113

3

409784 246084 246064

2000 1000 2428

40.6 20000 246 20300
241 21625 19.7 21875
15.9 24000 18.6 24125
15.1 24760 16.6 24771
14.4 25271 14.1 25437
221 25793 21 25803
8.6 26063 -3.2 26299
18.6 26750 12.6 26938
249 27188 26.1 27375
24.4 27813 236 27938
29.9 28501 296 28563

0

20.6
21.3
16.6
14.1
16.1
196
13.85
19.1
25
246
301
406

206
213
16.6
14.1
16.1
19.6
13.85

PAGE 2

19.1

25
246
30.1
406

206

21.3
16.6
141
16.1

19.6
13.85
19.1
25
246
30.1

20560
23075
24250
24875
25469
25876
26438
27000
27500
28095
28751
29500

20560
23075
24250
24875
25469
25876
26438

27000
27500
28095
28751
28500

20560

23075
24250
24875
25469

25878
26438
27000

27500
28095
28751
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Figure 2-2 - General Site Plan for Selected Project Alternatives
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Appendix A - USGS Historical Sediment Data (TSS)



Appendix A-1

USGS Historical Sediment Data (TSS) at West Fork San Jacinto River near Conroe



Appendix A-1 - Total Suspended Solid Data at West Folk San Jacinto River near Conroe, Texas

(Reference: USGS Station 08068000)

TSAMPLE _DISCHARGE DISCHARGE | SED. SIEVE | SED.SIEVE  SED.SIEVE : SED.SIEVE . SEDIMENT | SEDIMENT
| DATE ~ AVG.(CFS)  INST.(CFS) |DIAM %FINER! DAIM.%  DIAM. %FINER DIAM % FINER . SUSPENDED | DISCHARGE,
: THAN .062mm | FINDER THAN THAN 0.25mm | THAN 0.5mm (MG/L) ' SUSPENDED
; ‘ 0.125mm : ‘ (T/DAY)
. o946l 9,460 11,200 43 60! 89 98| 238 7,200
[ 0921461 127 340 94 98! 99 100| 36! 33|
012962 2,640 3,100 451 54. 82 9 o1 4,110,
01/31/62 ] 1,860 2,100 68, 73 92 991 186 1,050
02/01/62 406 1,050 75 80! 95 1001 140 397
05/03/62 675" 810’ 84 88 100 ; 108 236
102962 27 800 7 75 85 99! 233 503
12/27/65 208 205| ‘ 47 26
02/01/66 451! 453 80 82| 94 100° 49 50
02/11/66 2,650 2,605 65 71 85 99 226 1,590
03/09/66 131, 130 89 91 97 100! 27 10
L 04/07/66 105 | 106 ! 42 12
05/17/66 129, 1261 44 15
" 06/20166 | 51 48 i 42 5
08/24/66 | 24 23, ; 36 2
09/26/66 ; 38 39, ! 114 12!
11/01/66 ; 27, 27| i 60 4
P 1
L 12/05/66 24, 24 1 1
01/10/67 | 2 39 ! 70 7
02/13/67 55 56 10 2
03/17/67 35) 36 _ 133; 13
I 042467 60 63 i | 65 11
— : : ; 1
[ 05/26/67" 35, 35| ! 91 9
Gk 131 14 o ‘ 2 1
L 08/03/67 10 10 ! 29 1
| 09/13/67 1 11 | ! 12 0,
03/09/70 1,100 1,099 i 224 665
06/06/72 a4 39 44 5
| 172, 394/ 370 189 189
12972 620! 450 : 78 95
L 0124/73] 258 259 i 168 117,
04/04/73 115, 15 L 48 15
04/18/73 9,120 9,380 ! T 200 5,070
05073 1.180 1,190 ) i R TE 376
071973 40 40! i T 3
1029/73° T ss7 535 T ) ! - 37| 53
27§59 541, e ) - T st 8
ColowTd 79 750 o N S 2 59.
| T 5,640 5770 o . 1,180
| 02/21/74 544 534 ! 106, 153
=z T 81 S 50! 1
05/16/74 85| 92 [ ! 65 17)
06/25/74| 20 2 ! 29, 2
08/07/74 43/ 47 j ‘ * 63; 8
09/18/74 4010, 3,930 i 48 509
10/10/74 476 480 41 : 55 7
10/22/74 225 235 82 : 15 10
11/14/74 2,100° 2,200 92 ‘ i 29 172
12/05/74 | 366 410] 0] | | 23 25
12/06/74 594 616] 48" i 1 244] 406

Page 1; SanJacintoRiver.xls




Appendix A-1 - Total Suspended Solid Data at West Folk San Jacinto River near Conroe, Texas

(Reference: USGS Station 08068000)

01/09/75 408 4200 95 ; 24 7
01675 B 389 52 a7 49
022575 117 120 82 18 6
02/26/75 103/ 95 82 ‘ 21 5|
Tonems 13400 1,450 100] 3 47] 184
| 0ai0775 T 60 55 91 | . 12! 7|
} 0424175 218: 189 67 . 44 2:
| osi0si7s” 943 880 82 ! 101 140
| 06/09/75 99| 135 95. : : 29 1,
} 07/01/75 670 550! 93. ‘ ? | 96 143
" os26/75 195 175 88 4 68 2
L 09/04/75 71 68 96 ; 31 6
1001775 36 36 21 54 5
11/05/75 450/ 494 | 93: ; 20 27;
12/09/75 58] 60" 35, : 291 5|
Towoerss 109 1321 54] 1’ 37 r
| enoms. 319 380 94 27 23
03/09/76° 513 570 89 a3 66
05/11/76 2,050 2.200 38 107 636
06/09/76- 1,800 2,100 76 O 37 210
07/06/76 . 581 66 98 75 13
082376, 20 24 97 30 2
09/07/76- 124 99 : i 62
1000576 149 170! 97 ‘ 18] 8
11676, 72 75 88 - ‘ 17 3
_ 0111/77 573 580 99| : 31 49!
0223771 Nt 190 89 : 25 13
03/08/77 940 960 82 ’[ 36 93|
040577 309 370 93 i 35 35
05/03/77 %0 500 ) : 261 35
06/07/77 40 46 95 251 3
09T 2 22 89| 21 i
T 20 2. 99’ ! 20! 1
ConwTr, s 48 98 | S 69! 9
01977 % 93 89 i 13 4
172877 113! 110 98 . T 14 4
122777 T 35 62 ! - 23 2
01/24/78 483 540 99| | 83 121
02/06/78 571 560 69 | 384 57
0372278 58 62 97" o o 12 2
04/19/78 35 20 89 h T T 2
05/15/78 21 21! 9’ - T 1]
06/12/78 130 138 97 o 4. 16}
T 07726/78 24 45 100° . ’ 39! 5!
[ 08/01/78 15 17, 97, o o T 1
09/12/78 1%, 205 97| i W 31 17
01878 166 166 97 ! 10| 5]
10678 221 256 81 96 66
s, 184 178 98 o 48 pS)
v 173 173 97 39 18
T 0208719 7020 7,320 60' 143 2,830
0312179 161 148 76| - 24 10
e T 042379 8240, 8,370 a5 59 1330
Coosomme 6,010 5,890 78 T 7 1,160

Page 2; SanJacintoRiver.xls




Appendix A-1 - Total Suspended Solid Data at West Folk San Jacinto River near Conroe, Texas
(Reference: USGS Station 08068000)

L 062519

96 8S. 98 ‘ 39 9
07/24/79 68’ 70 98| T 49 9
| 0871479 86 72, 77, . 83, 16
ol 1010 329 97| B 140 | 124,
101879 41 a1 97 12 I
11723179 1,170, L170] 921 ' } 73 31
DE/]ZN()' 516 91 100, | ; 133 33|
[ o230 1,330 1,350 7] ! 138 503
[ 02/06/30 106 106/ 59 ! ; 3 7
03/05/80 105 105, 100 \’ T 2 12
TS 554 557] 8 ; : 26 39|
L 05/20/80 4,900 5,050 56 1 ! ‘ 103 1.400
" 067780 30 ) 98 T - 24] 2
| 07/09/80 11| 111 98| [ ‘ 32| 101
| 082080, 90" 90 100] 41, 10!
| 0923780 147 147 69| T i 30| —__12}
| 1015780 150 149 9% | | 19 8
11/05/80 2 2 97 ‘ 1 1
T 121080 53 51 100 B i 36 -5_$
010wl 38| 36 99 7 J 16 2
02/18/81 361 36 95! ‘ ‘ 15 2
o381, 36 35 97| 1 300 3!
04/08/81 2 21 58! L ‘ 4] 1
05/19/81 17 166 99! o 121 i‘
| oe09r8I ‘ 454 451 98. 116 141!
L 0721481 44 43 88 \ 34] 4
~ 08/10/81 14| 14 94! 1 ! 12| 0
| ov028l 579 591 98| \ '1 165| 263
11/10/81 2,100 2,090 81 ‘ 1 124, 700
01/04/82| | 79 98| T 36. 8
03/31/82° 1,250 1,240 99 T 63, 21
| 0510782 70 67/ 82 L 77 14
i 08/04/82 19 19! 8. ‘ 14|
09/02/82 19" 19 100 | o 6 0]
12/01/82 1,230, 1240 93] " - 17 392
03/07/83 1,080] 1,040 81 - 64. 180°
05/17/83 754 746 95 T 94, 189
" 08/03/83 37 36 %! T B 19] 2
T 12983 51 8 90 B ‘ 25 6!
01/19/84 102/ w02, T i o 10] 3
T o30s84 489 s300 97 o B 64 92
o 05/7073““847 o 371 ***2;'7' ) bg- ) P - o 51::7 o 2E
082184 31 3 s7 i o T T R
S llpmsa 241 1951 94 - €0 a2
01/15/85 101 e, T Y
05722185 48 47| 96 o R 17 2
L D7/30/85 26, 26/ 9 - 4 ol
T loeiss 169 170! 3 T 54 25
021286 366 352 96| - 93 88|
05/07/86 193 192 74 ! 100 52
08/06/86 30 33 97 L 57 51
111286 109 11 92 T 38! 1
| 02/18/87, 813 915 83 ! i 173
051987 53] 52 83 ; T 40 6

Page 3; SanJacintoRiver.xls




Appendix A-1 - Total Suspended Solid Data at West Folk San Jacinto River near Conroe, Texas
- (Reference; USGS Station 08068000)

08/17/87 24 24 99 i 23 2
1) 3 i

11/10/87 35 36 931 - 27, 3
02/17/88 77, 76 98, 12, 3
05/24/88 34| 32 88 ! | 3 21 2
| 08/23/88 20i 21 98 ‘ ; 1 17! n
- 1129/88 206 206 93, ‘ ‘ 1 6 3
02/14/89 82, 84! 93, ) 30 7
05/03/89 | 44 30i 98 ! 20 2
08/09/89 | 53, 53 08 24 3
11/28/89 27! 27| 70! : 26 2|
03/13/90 273 298] 9% 61 49
07/18/90 26 25| 97 25 2
08/15/90 18 17! 93 ! 20 1
11727/90 | 23 22, 87 1 ‘ 9 1
02/27/91 | 791/ 769 84 g ’ 31| 64
06/03/91 . 1961 136 97 i 45 17
08/19/91 4 23 93 ! ‘ 261 2
02/20/92 245 249 % ! 35 24
05126/92 153, 163 98 72 32
07/15/92 38 38 79 : 17| 2
08/26/92 29/ 30 86 | 25! 2
01/13/93 3920 4,040 50 ‘ 103, 1,120
06/07/93 37! 36, 56 37| 4
08/17/93 | 24 22! 951 13! 41‘
09/09/93 : 28 28 99! 10 1

. 12/13/93 85’ 76 98 19, 4
05/24/94 23 71 98 ‘ ! 19! 4
07/20194 24 23 98 i ‘ 19 1

Page 4; SanJacintoRiver.xls




Appendix A-2

USGS Historical Sediment Data (TSS) at Cypress Creek near Westfield



Appendix A-2 - Total Suspended Solid Data at Cypress Creek near Westfield, Texas
(Reference: USGS Station 08069000)

SAMPLE  DISCHARGE | DISCHARGE @ SED.SIEVE  SED.SIEVE  SED.SIEVE | SED SIEVE | SEDIMENT | SEDIMENT
DATE AVG.(CFS) : INST.(CFS) |DIAM.%FINER' DAIM.% .DIAM. % FINER| DIAM % FINER| SUSPENDED | DISCHARGE,

i THAN .062mm FINDER THAN ' THAN 0.25mm . THAN 0.5mm (MG/L) SUSPENDED

\ 0.125mm i (T/DAY)

| 12/16/76! 984 10 | H 386, 10
I 12721776 1,970 20 ' 560! 30,
: 03/10/77: 15 14 44 7
i 04/26/77! 319 29 250, 196
i 07/14/77; 31 30 140 1!
10720177 7 7 ' ‘ 29 1
12/01/77: 25 25 . | 309 2t
i 01/12/78 294 306 736 608
! 01/19/78 1,740 1,900 : 581 2,990/
02122778 47 46 : 108! 131
04/10/78 11] 9 34! 1
05/05/78 22 24 105 7!
06/07/78 3,860 4,160 ' 691 7,760
01/10/79 1,630 1,570! 201 352
04/25/79 628 486 251 329
06/06/19 1,800 1,810 183 394
0711779 38 39! ) ! 114 12
12/15/86 1,592 2,400] 48 71, 98 100 1,890 12,200
12/15/86 1,592 1,600 36! 65; 9 100 384 3,820°
12/16/86 1,449 1,170 32 571 97 100 917 2,897,
12/17/86! 1,198 1,050] 29 57 94 100 653 1,852
12/18/86 1,196 1,240 37 63! 97 100 340 2,813
12/19/86 1,012 815 3 50 95 100 530 i,166
12/21/86 660 585 o34 59 92 100 225 355
01/17/87 624, 1,000 47 751 97 100 2,100 5671
01/18/87 842 670 58 82 98 100 470 850
01/18/87! 842 710 53 74! 96 100 564 1,081
01/20/87] 899 800 S 34§ 94 100 367 793
01722/87 266 285 a0 531 79 100 214 163
06/09/87! 1,000 1,460 47 73 99 100 1,420 5,599

i 06/10/87: 950 810 I 73 98 100 832 1,820
; 06/11/871 1,580 805 7 59 % 100 566 1,230
! 06/11/87 1,580 1,850 37 56 96 100 2,380 11,890
06/11/87 1,580 2,020 35, 56 98 100 854 4,659
06/12/87; 2,930 3,200 45 68 96 100 602 5,202
06/13/87! 2,710 2,000 18, 59: 94 100 648 3,500
06/14/87: 2,210 2,000 30, 57| 96 100 721 3,894
06/20/87. 708 410 61 82 97 100 183 203
07/07/87! 887 620 591 80 98 100 451 923
07/08/87: 633 440 51 66 %4 100 262 I
07/09/87 1,170 1,140 40 66 95 100 1,660 5,110
07/09/87. 1,170 1,380 a3 67 9% 100 1,180 4,398!
07/09/87 1,170 1,180 42 70 98 100 753 2,400
07/09/37 1,170 790 37 59 9 100 474 1,011
07/10/87 596 540 46 67 96 100 283 413
T st 255 247 61 89 901 100 122 81
_Nnesr 437 646 62, _8s: 98 100, L9 1682
11/16/87 437, 7720 53 72 9] 100 1,290 2,689
11/16/87 4371 525! n 86! 97 100 405 574
11/17/87 157 136 93 97 %9 00 184] 68
12/21/87 1,140 12500 33 58 97, 100 1,040, 3511
12/21/87 1,140’ 1330 v 451 97! 100 8551 3,071
12/22/87 1,010] 1,010 M 34| 90 100 622 1,697
12/23/87 8571 869! ) 41! 93 100 371 871
1224/87 701 118! 3 46 94 100 320 620
12/26/87 166 306 74 81 97; 100 115 95
01/29/89 886 1,200 44 64 95 100 1,920 6,222
01/29/89 336 1,710 52i 68 98, 99 954 4,405
01/29/89 336 1,130 46 55 96, 100 723 2,206
01/30/89 668 678 83 66 3 100 748 1370
01/31/89 309 274 87 91 99, 100 168’ 124
03/29/89 334 1,580 44 65 98 100 2,190 9,344
03/29/89 884 1,680 59 76! 98 100 1,670 7,577
03/29/89; 334 1,630 a8 ] 57 95 100 1,730 7,615
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Appendix A-2 - Total Suspended Solid Data at Cypress Creek near Westfield, Texas
(Reference: USGS Station 08069000)

032989 884 1,240 54 72 98, 100 916 7
03/29/89 884 803 ) 48 51 97! 100 615
05/05/89 504 859 50 71 9%, 100 685
05/05/3% 594 1,030 53 70 9% 100 909’
05/05/89 594 714 62, 84 88| 99 363] -
05/05/89 594 408 63, 73 9 100 223
02121790 1,350 2,890 33 7 97 100 2,140

‘ 02721790 1,350 3,060 53 86 98 100 2350

1 02121790 1350 3,050 49 77 58 100 1,640

? 02/22/90 1,310 1,660 49’ 71 95 100 1,040
02/22/90 1,310 1,400 51 75 57 100, 1,140

\ 02/22/90 1,310 1,180, 50 71 95 100 979

| 03/29/90 450 1,4301 30 81 99 100 1,480,

| 03/29/90 450 1,510 43, 78 o8 99 1,610,

i 03/29/90 450 1,450 Iy 86 99 100 1,340

| 03/30/90 529 751 52 81 o3 99 500

[ 03730190 529 615 59, 83 97 100 430
03730/90; 529 497 55, 3] 98 99 386,
04/26/90! 743 2230 57, 76 97 100 1.990]
04/26/90' 743 2,350 48 74 98 100 1,500!
04/26/90; 743 22101 50 7% 98 100 943’
04727/90] 868 1,200 a4 71 97 100 505.
04727/901 868 979 37 65 9 99 558
04/27/90! 868 780 40, 69 95 100 428,

Page 2; CypressCreek.xls



Appendix B - Technical Analyses/Calculations



Appendix B-1

Analysis of Sedimentation Effects on FEMA 100-Yr Flood Level and
Channel Cross-Sections (Exhibits 1 to 15)



EXHIBIT 1

Analyses of Sedimentation Effects on FEMA Regulatory 100 Yr. Frequency
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EXHIBIT 2
Analyses of Sedimentation Effects on FEMA Regulatory 100 Yr. Frequency
FEMA Location 4.75 MI, Line B
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EXHIBIT 5
Analyses of Sedimentation Effects on FEMA Regulatory 100 Yr. Frequency
FEMA Location 6.42 M|, Line D
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EXHIBIT 9

Analyses of Sedimentation Effects on FEMA Regulatory 100 Yr. Frequency
FEMA Location 9.410 M|, Line H
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Appendix B-2

HEC-2 Model Output (1999 Survey)



HEC-2 Output

West Fork Channel (FEMA Reach 3; 1999 B&R Survey)



HEC-2 WATER SURFACE PROFILES r
* * HYDROLOGIC ENGINEERING CENTER

o+ % 4 xS

Version 4.6.2; May 1991 * * 609 SECOND STREET, SUITE D
* * DAVIS, CALIFORNIA 956164687  *
RUNDATE 14MARDO TIME 19:02:53 * * (916) 756-1104
XX XX XHXRXK KRXXXX
X XX X X X X
X XX X X
XOOOKXK XXX X XAXXX XXXXX
X XX X X
X XX X X X
XX 0000000 XXXXX KXXAKXXX

1
14MARO0  19:02:53 PAGE 1

THIS RUN EXECUTED 14MAROC  19:02:53

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

1999 B&R Suryey.- Wast Fork (FEMA Reach 3)., ;
Using Higher Starting Water Elev. than FEMA Orlg Pool WSELs from Result of Reach 2 (Lake Houston)
File: BRSREVR.OH2

Tt  CF-0033 BROWN & ROOT SERVICES, Revised X3 Encrochments 02/25/2000
T2  Lake Houston HEC-2 MODEL, REACH 3 (1999 Survey)
T3  Starting form river mile 3.615 u/s of Lake Houston Dam
J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
0 2 0 46.66
J2 NPROF IPLOT PRFVS XSECV XSECH FN  ALLDC IBW CHNIM  ITRACE

10

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

150 7 55 56 26 25 4 35 60 59
J6 IHLEQ ICOPY SuBDIV STRTDS RMILE

1

QT 4 66800 143300 174300 333600

NC 012 012 0.03 A 3
X1 3615 89 2366.85 6330.06
X3 10 1232.04 547

GR 556 0 55.2 90 549 161.12 548 318.29 54.5 400

GR 545 50544 50.4 580.1 50.7 644.14 496 763.76 498 82119
GR 479 853.74 508 89511 51 92761 48  951.75 479 10543
GR 503 108594 53.3 1160.37 547 1232.04 50.1 1287.74 49 137379
GR 486 1482.72 49.1 1622.28 46.2 1678.02 463 1781.82 48.3 1866.53
GR 492 19494 488 207516 47.9 2163.11 438 222071 428 226824
GR 416 236685 40.6 2391.75 39 245247 37.7 2548.87 379 276545

"

"

* U.S. ARMY CORPS OF ENGINEERS

-

w



GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
1

376

456
47.7

14MAROQ

70.3

2852.69 38 3157.81 386 3299.81 383 3413.04 38.1 3746.92
399399 389 418579 38.8 4285636 405 449972 399 47289
4754.82 40.1 49075 404627 4943.023 38.9 4984.51 372 504195
5119.68 364 5177.29 373 527711 36.8 5355.15 38.1 5518.64
5567.34 36.5 5613.59 335 56552 325 57695 30.3 5803.47
5902.24 328 59825 342 603084 365 6067.52 375 61249
6207 .91 40.5 6273.13 43.8 6330.06 415 6462.94 414 6636.96
6697.83 455 6728.93 445 681963 45 6861.77 445 6960.04
7029.56 45.05 7060 447 711534 454 718181 456 7240
7360 455 74686 43.4 7632.04 446 7864.56 47.6 7908.88
7982.52 48.7 8044.72 48.8 8220 55.8 8950
19:02:53 PAGE 2
66160 140750 173330 329800
84 23734 6703.71 3600 4500 5966
1973.39 52 698559 486
0 546 450 53.45 570 53.05 630 52.6 740
830 525 930 52 989.14 52.45 1150 523 128473
1434 .66 52.6 1560 5245 1730 523 1836.38 52.05 1940
1973.39 511 23734 43.3 2385 398 2559.76 37 264583
272822 353 2809.02 359 2887.92 312 3041.01 31.9 3156.16
3253.79 38.3 337872 37.2 3446.92 38.7 3576.68 40.1 3661.26
37452 428 3831.04 412 391034 41  3973.54 415 4029.61
4160.5 41.2 4216.44 42.6 44877 447 4556.69 40.7 471442
4755 36.2 4820 349 4900 38.1 5120 38.1 5180
5200 423 5222 42.1 5272 39.7 5300 39.9 5500
5550 38 5600 36.3 5740 37 5800 39.8 5962.55
6057.51 39.7 6300.58 42 6371.11 43.1 6486.54 44 6532.85
6559.55 452 665368 47.2 6703.71 47 6753.55 47.1 6787.33
682955 473 6947.51 486 698559 484 702777 473 7052.29
7079.78 465 712232 46.4 7303.07 46.8 7395.37 47.9 7436.06
75356 502 7585.83 542 772258 547 7816.27 59.2 7868.73
7911.42 61 80966 61.5 8298 61.8 8402
6599C 140170 173080 328820
0.12 0.03 0.3 05
82 10508 14400 1030 4150 1482 09135
0 60.1 847 55.1 4325 50.1 6125 47.5 6457
6672 52 6723 493 6899 53 7002 51.3 7207
7406 443 7535 50.7 7643 52 7675 49.2 7860
7983 52 8074 50.8 8207 51.4 8253 50.6 8427
8495 474 8539 442 8686 50.9 §716 48.5 8805
8968  50.3 9257 52.8 9627 493 9739 48.6 10032
10121 52.8 10240 516 10351 56.2 10508 49.2 10531
10549 418 10584 289 10622 374 10682 36.1 10792
10846 413 10953 45 11066 26.5 11142 244 11222
11240 14.8 11250 10.6 11262 216 11486 24.9 11552
11749 455 11830 46.2 11981 447 12010 412 12077
12110 46 12265 426 12356 439 12514 417 12874
13168  43.2 13369 441 13509 413 13921 445 14033
14119 431 14221 476 14283 57 14400 634 14532
14822 625 14960 66.5 15076 676 15152 66.1 15301
15393 646 15581 65.5 15601 66.7 15706 62.2 15750
15886 654 16039
12 0.030
100 10508 14300 1 1 1 09135
0 525 5825
¢ 601 847 50.1 6125 40.8 6399 52 6703
6993 438 763t 52 7675 50.6 8427 442 8495
8968 50.3 9257 52.8 9627 493 9739 486 10032
10121 56.2 10508 28.9 10622 37.4 10682 525 10683
10689 374 10689 36.1 10792 37.9 10846 41.3 10953
10953 52.5 10959 413 10859 45 11066 265 11142




14MARDOO

244
10.6
248
24.4
52.5
52.5
525
41.3
52.5
52.5
43.2
52.5
413
525

5.034
10

0.12
5.035
10
70.3
51.9
478
50.7
44 2
53.1
41.6
44.1
379
17.9
41.3
46.2
42.3
43.9
64.7
€5.8
64.2

5.037
10
70.3
51.9
47.8
50.7
442
53.1
416
441
379
17.9
41.3
46.2

14MAROO

GR
GR
GR
GR
GR

423
439
64.7
65.8
64.2

5.038
10
0

19:02:53
11222 17.9 11240 50.4 11240
11262 21.3 11480 52.5 11480
11552 244 11708 525 11708
11732 455 11830 46.2 11981
12010 44.7 12010 41.2 12077
12163 52.5 12169 46.1 12169
12463 52.5 12469 43.5 12469
12663 52.5 12663 525 12669
12863 52.5 12869 41.7 12869
13169 423 13169 43.2 13363
13369 441 13509 413 13581
13669 41.3 13669 41.3 13863
13869 413 13921 445 14033
14119 43.9 14119 431 14221
0 0 0 47 47 47
o 0 52.5 58.25
0.12 0.03
82 10508 14400 1 1
0 60.1 847 55.1 4325
6672 52 6723 49.3 6899
7406 44.3 7535 50.7 7643
7983 52 8074 50.8 8207
8495 47 4 8539 442 8686
8968 50.3 9257 52.8 9627
10121 52.8 10240 51.6 10351
10549 41.8 10584 28.9 10622
10846 41.3 10953 45 11066
11240 148 11250 10.6 11262
11749 455 11830 46.2 11981
12110 46 12265 426 12356
13169 43.2 13369 44 .1 13509
14119 431 14221 47.6 14283
14822 62.5 149860 66.5 15076
15393 646 15581 65.5 15601
15886 654 16039
82 10508 14400 8 8
G 60.1 847 55.1 4325
6672 52 6723 49.3 6899
74086 443 7535 50.7 7643
7983 52 8074 50.8 8207
8495 47.4 8539 44.2 8686
8968 50.3 9257 52.8 9627
10121 52.8 10240 51.6 10351
10549 41.8 10584 289 10622
10846 413 10853 45 11066
11240 148 11250 106 11262
11749 455 11830 46.2 11981
12110 46 12265 42.6 12356
19:02:53
13169 43.2 13369 441 13509
14119 431 14221 47.6 14283
14822 62.5 14960 66.5 15076
15393 646 15581 65.5 15601
15886 654 16039
100 10508 14300 1 1
0 0 525 58.25

PAGE 3
52.5 11241 525 11250
52.5 11486 216 11486
52.5 11714 24.4 11714
45 12004 525 12004
46.2 12110 46.1 12162
42.6 12356 435 12463
43.9 12514 41.2 12621
413 12669 41.7 12863
423 13183 525 13163
52.5 13363 52.5 13369
413 13663 52.5 13663
525 13863 525 13869
43.9 14113 52.5 14113
56 14300 66.8 14676
1 08135
50.1 6125 47.5 6457
53 7002 51.3 7207
52 7675 49.2 7860
514 8253 80.6 8427
50.9 8716 48.5 8805
49.3 9739 486 10032
56.2 10508 49.2 10531
37.4 10682 36.1 10792
26.5 11142 244 11222
216 11486 24.9 11552
447 12010 41.2 12077
43.9 12514 417 12874
413 13921 445 14033
57 14400 63.4 14532
67.6 15152 66.1 15301
66.7 15706 62.2 15750
8 09135
50.1 6125 47.5 6457
83 7002 51.3 7207
52 7675 492 7860
51.4 8253 50.6 8427
50.9 8716 48.5 8805
49.3 9739 48.6 10032
56.2 10508 49.2 10531
7.4 10682 36.1 10782
26.5 11142 244 11222
216 11486 24.9 11552
44.7 12010 41.2 12077
43.9 12514 417 12874
PAGE 4
41.3 13921 44.5 14033
57 14400 63.4 14532
676 15152 66.1 15301
66.7 15706 62.2 15750
1 09135



14MARDD

0 601 847 50.1 6125 40.8 6399 52 6703
6993 438 7631 52 7675 50.6 8427 442 8495
8968 503 9257 52.8 9627 49.3 9739 48.6 10032
10121 56.2 10508 28.9 10622 374 10682 52.5 10683
10689 374 10689 36.1 10792 37.9 10846 413 10953
10953 525 10959 41.3 10959 45 11066 26.5 11142
11222 17.9 11240 504 11240 52.5 11241 52.5 11250
1262 213 11480 52.5 11480 52.5 11486 2186 114886
11552 244 11708 52.5 11708 52.5 11714 24.4 11714
11732 455 11830 46.2 11981 45 12004 52.5 12004
12010 447 12010 41.2 12077 46.2 12110 46.1 12162
12163 525 12169 46.1 12169 426 12356 43.5 12463
12463 525 12469 43.5 12469 43.9 12514 41.2 12621
12663 52.5 12663 52.5 12669 413 12669 41.7 12863
12863 525 12869 41.7 12869 423 13163 52.5 13163
13166 423 13169 43.2 13363 525 13363 52.5 13369
13369 441 13509 41.3 13581 413 13663 52.5 13663
13669 413 13669 413 13863 52.5 13863 52.5 13869
13869 413 13921 445 14033 43.9 14113 52.5 14113
14119 439 14119 431 14221 56 14300 66.8 14676
0 ¢ 0 47 47 47
0 0 525 58.25
0.12 0.03 0.1 0.3
82 10508 14400 1 1 1 09135
0 60.1 847 554 4325 50.1 6125 475 6457
6672 52 8723 4983 6899 53 7002 51.3 7207
7406 443 7535 50.7 7643 52 7675 49.2 7860
7983 52 8074 50.8 8207 51.4 8253 50.6 8427
8495 474 8539 442 8686 §0.9 8716 48.5 8805
8968  50.3 9257 52.8 9627 49.3 9739 48.6 10032
10121 §2.8 10240 51.6 10351 56.2 10508 49.2 10531
10549 418 10584 289 10622 374 10682 36.1 10782
10846  41.3 10953 45 11066 26.5 11142 24.4 11222
11240 148 11250 10.6 11262 216 11486 24.9 11552
11749 455 11830 46.2 11981 44.7 12010 412 12077
12110 45 12265 42.6 12356 43.9 12514 417 12874
13169 432 13369 441 13509 41.3 13921 44.5 14033
14119 431 14221 47.6 14283 57 14400 63.4 14532
14822 625 14960 66.5 15076 67.6 15152 66.1 15301
16393 646 15581 65.5 15601 66.7 15706 62.2 15750
15886 654 16039
19:02:53 PAGE &
65680 139080 172610 326970
0.12 0.03 0.1 0.3
012 65658 0.04 10389.97 0.03 11185.02 0.12 11754.54
92 10389.97 11165.02 2664 1744 2847
] 55 1050 51 1350 50.4 2130 49.8 2670
2940 49 3070.97 474 3189.37 48.1  3332.69 449 344815
3606.21 458 3712.03 481  3809.2 453 3910.28 454 39929
4050.05 50.5 411166 471 4292.93 49 4377.98 46.2 4426.95
4503.41 51.7 4528.08 52 46466 479 468017 475 474432
4816.31 459 5042.82 454 5114.486 506 5214.31 50.4 5290.11
5321.9  47.8 5469.67 49.5 5630.79 47.7 5658.97 461 5777.87
592467 448 6004.20 433 6258.57 435 647087 489 6565.8
6646.34 459 674332 445 6892.24 442 7009.22 445 728915
7330.53 443 739293 417 741288 43.8 7516.5 426 759469
7688.63 41.4. 7768.32 42 - 7833.49 412 7910.79 422 8209.01 -
8286.36 39.7 8308.22 399 8702 40.1 8964.4 39.4 909569
929252 416 89541.35 443 9703.77 416 9816.3 439 9860.54
9871.28 413 9948.37 46.8 9970.67 44.8 10033.63 43 10162.63
10190.96  43.9 10305.76 465 10332.73 48.2 10389.97 447 1043072




GR 413 10459.1 ¥ 329 10514.53 28 10567.09 264 10611.42 24.7 10640.77

GR 23.7 10681.82 25.7 10731.87 246 10751.83 28 10782.41 30.2 10840.35

GR 39.3 10888.46 38.5 10909.12 . 45 10961.37 458 11027.75 49.8 11165.02

GR 546 11343.95 624385 11754.54

QT 4 65210 137410 171900 324160

NC 0.08 A2 0.03 A 3

NH 5 012 2500 o008 10000 0.03 17143 0.08 19000 0.12

NH 23560

X1 6.420 59 15845 16499 2300 2800 4409

X3 10

GR 75 0 75 2500 70 3400 70 6000 60 7000

GR 583 10000 561 10103 56.6 10179 57.3 10497 56.3 10543

GR 553 10654 §7.2 10704 55.9 10873 521 10891 49 11004

GR 502 110861 535 11108 494 11290 48.2 11399 47.9 11517

GR 477 11625 489 11747 458 11900 46 11965 46.6 12181

GR 47.9 12699 481 12807 46.6 13068 46.2 13367 47.4 13489

GR 424 13758 418 14068 449 14127 46.8 14222 48.9 14266

GR 422 14433 381 14587 45 14654 415 14714 46.1 15114

GR 448 15161 459 15361t 41.9 16727 46.7 15845 40.4 16043

GR 284 16309 449 16440 47.5 16499 433 16544 446 16859

GR 415 17143 445 17299 43.5 17474 414 17702 41.5 17822

GR 43 18004 61 18708 70 19600 70 23560

QT 4 64830 136080 171320 321910

NC 012 0.12 0.03 01 0.2

NH 4 12 13568 0.03 15555 0.08 18896 A2 24402

X1 7.09 67 13568 15555 2000 3600 3538

X3 10 11840 53.1 20069 57.9

GR 751 0 701 2300 60.1 3500 591 5310 551 7000

GR 529 9998 51.2 10405 48.3 10760 46.7 11002 48.1 11096

GR 50 11122 47 11313 46.7 11451 526 11572 53.1 11840

GR 525 12008 495 12394 447 12513 433 126897 443 12738
14MAROC  19:02:53 PAGE 6

GR 454 12956 469 13568 452 13743 447 13868 43.8 13920

GR 448 13990 451 14281 447 14544 42.4 14583 431 14804

GR 416 14978 434 15013 42.2 15080 30.1 15260 316 15364

GR 474 15555 487 15598 45.5 15789 395 15858 36.1 15974

GR 358 16133 384 16239 425 16348 41.8 16564 44 16840

GR 447 17483 462 17579 44.6 18028 451 18178 43.3 18276

GR 439 18459 43 18497 44 4 18896 462 19531 56.9 19962

GR 579 20089 52.9 20275 53.4 20406 49.7 20651 515 20718

GR 548 21004 54.1 21070 54.3 21465 55 21585 §3.8 21703

GR 601 22202 65 24402

QT 4 64610 135320 171000 320030

NC .12 12 .03 0.1 0.3

NH 5 .12 12000 0.05 14153 0.03 14598 0.05 16383 12

NH 23100

X1 747 66 14153 14598 1500 1500 2006

X3 10 16383 55.4

GR 75 0 75 4460 64.2 6000 70 6150 61.6 6693

GR 503 7163 468 7208 496 7585 46.7 7595 51 7861

GR 4889 7931 50.6 833 48 8503 498 8546 51.3 8691

GR 462 9217 504 9383 514 9536 492 9569 50.3 9803

GR 537 10039 53.5 10532 47.3 10859 485 10964 47.2 11235

GR 45 11328 455 11905 48.6 12029 46.4 12059 42 12180

GR 418 12274 449 12369 442 12639 45.9 12724 44.5 12772

GR 497 12832 48.5 12877 505 13056 45 13117 45.6 13218

GR 527 13383 485 13434 47 13591 41.8 13880 45.8 13922

GR 409 14010 47 14062 47.7 14153 29 14273 38 14585

GR 443 14598 43.4 14737 414 14777 40.4 14933 39.8 15545

GR 458 15676 48.5 15964 53.4 16211 554 16383 53 17600

GR 54 18600 55 18800 60 20560 70 21150 75 22400

GR 75 23100

NC 12 12 003




8.07
10
73.6
63.3
65.2
56.8
58.2
47
48
38.8
419
458
488
48.9
443
533
66.4
70.4
74.6
74 .4
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50.2
52.1
491

90 563746 6519.38 261928 3201.18 2891.14
345536  61.13
0 71 2073 67.1 34097 61.2 454.82 59.8 605.74
903.8 58.3 1086.61 54 1321.33 542 1487.54 47.9 1600.81
1766.53 53.5 1879.14 565 2066.56 531 216416 54.1 2425.57
2597.07 52.7 2847.29 53.3 292349 50.4 3066.89 516 31829
32401 61.15 3360 58.6 36258 56.1 3784.39 48 3837.18
3810.62 417 395478 488 40417 47.3 43724 43 4430.63
4823.38 457 5084.92 471 5209.7 443 5637.46 449 588373
5971.26  41.9 6088.05 27.9 6099.51 321 6158.61 385 6417.39
64986 467 6519.38 444 6698.82 446 6871.35 491 7166.61
721435 487 7269.55 431 738535 464 7650.65 495 7758.86
7837.12 53 80056 543 816526 542 838585 47.8 8751.03
8956.83 473 9151.02 48.7 9234.08 48.6 9464.92 472 96917
984544 443 1035259 48.4 1049767 48.7 1074417 46.9 1094493
11073.35 58.8 11124.29 58.3 11461.72 60.5 11629.21 59.8 11752.03
1179339 675 1192483 70.85 12100 69.2 12409.61 71.8 1247438
12728.04  74.2 12870.91 71.6 1299135 74.9 13090.92 731 13188.25
13307.27 723 13497.82 74.7 13757.58 734 13964.96 74.3 14201.59
14577.6 73.6 14996.08 75.1 15169.17 73.7 152405 74.4 15481.47
19:02:53 PAGE 7
63800 132480 168770 315820
A2 .03 A 3
91 260642 316851 26357 1605.14 2374.28
3851.71 54.7
0 776 60 78.05 160  78.05 240 77 3316
36812 694 41295 71.35 460 69.7 534.73 67.2 564.85
630 747 670 655 67012 645 720 638 753.26
814.19 51.2 856.53 46.4 1006.41 441 1184.02 46,1  1306.2
1439.48 436 1567.36 421 1599.68 42.1  1656.52 453 1696.13
1738.87 483 187115 458 197415 46.4 2040.15 431 2089.69
2200.98 441 2303.81 456 2353.3% 42 2371.86 46 2606.42
2677.54 35.8 2837.08 359 282748 4272 2958.44 47.7 3034.05
313867 50.6 316851 489 322017 48.1 3328.05 486 34231
3455.47 50.3 3565.82 52.2 3627.93 52.2 3679.39 54.7 3851.71
3892.8 534 3940 51.9 3961.68 52 4079.34 529 418497
4300 53.2 4350.46 54.7 4373.98 549 442524 53.8 4458.24
458148  52.7 4689043 53.9 4730 51.5 4768.99 52.7 482283
4928.57 519 49498 52 5005.14 50.3 5083.53 51.9 522022
5255.77  53.4 5329.85 5569 544987 556 5530.76 525 5591.67
5649.44 51.6 §719.53 504 5823.06 496 5989.14 44.2 6040.25
6435.82  46.9 6530.15 489 666549 473 672092 47.2 6911.52
6971.41 58.5 6998.91 61.3 708143 635 7116.99 66.48 7723.78
8000
63510 131460 169330 314100
1 2567.98 .05 3385.13 0.03 387938 0.05 5000 12
94 3385.13 3879.38 2500 5500 4858
2460.63 56.91
0 789 9663 78.6 29576 793 36511 782 423.8
443.45 741 492.25 748 52638 74.15 600 72.6 630
670 653 721.32 60.2 75327 56 813.24 544 854.41
926.96 53 1014.31 51.5 1058.06 51.5 1133.33 505 1273.69
1346.4 50.8 145434 511 1532.43 511 173618 51.8 1783.17
1941.56 52.4 2003.11 53 214632 545 2316.56 56.8 2442.42
2567.98 525 2621.33 52.4 2659.43 501 277583 434 2837.01
3033.7 §0.9 3141.06 435 3205.33 435 3281.17 51.8 333256
3385.13 504 3417.41 452 3426.19 42.2 344241 42 3470.88
3486.5 35.8 3658.23 36.2 3685.31 355 379817 4272 382478
3859.77 495 387938 441 3976.38 42.2 4082.27 422 414699
442362 422 445081 48.9 474531 494 4914.17 48.4 5008.36
524557 488 53326 481 55181 48.9 5668.75 47.9 576558
5868.37 50.4 5903.32 49.4 6014 51 619343 53 6341.86
6387.7 487 6470.08 484 6596.07 491 6831.48 481 6961
704517 49.1 7203.02 484 7256.07 48.4 7513 504 751671




GR
GR
GR
1

49.7
57.57
64.3
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22.1
50.1
50.3
42.7
48.7
59.05
60.1
62.5
71.55

78.5

62.2
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62.6
67.3
74.1
74.3

7570.46 50.7 7615.19 484 7638.95 50.9 7797.35 554 785187
785463 59.40 7877 6145 7882.66 63 8000 64 8500
8700 62 9300 67 10000 75 10500
19:02:53 PAGE 8
62850 129130 168330 309220
42 003 A 3
76 251822 318169 2700 3200 6177
1431.19  55.17 8020 59.05
0 756 63.6 60.9 180.78 56.7 260.63 55.3 400
520 54 57997 §3.5 709.98 511 790.94 506 91257
1025.2 492 1101.07 53.7 1157.02 545 1384 555 141821
1763.41 52.9 1902.66 548 2083.95 545 2206.57 53 22554
2438.35 536 251822 42.4 2566.64 40.3 2590.99 29.8 2603.35
2654 .44 22,5 2685.55 311 2771.89 347 284483 419 286755
2913.09  48.2 3126.19 50.5 3181.69 49.3 3252.87 46.5 3306.48
3409.33 47.5 3613.61 52.7 37016 60.2 3B854.05 47.2  3900.8
3930.19 446 3976.89 46.3 4107.08 50 419539 48.7 553567
5863.58 49 591648 50.6 6045.31 49.2 7520.57 §3.56 770266
8020 583 8120 571 8360.19 572 864455 549 8710.45
8984.95 59.4 9100.32 61.6 9300 63.4 961942 62.4 992889
10100.96 64.8 10231.72 63 10264.23 65.3 10573.06 65.9 10735.19
10860 722 10980 7425 11110 73.2 11255 73.3 1145881
11812.08 747 12055.58 76.1  12161.3 7545 12360 76.75 12560
12699.89
62690 128570 168090 310160
A2 .03 A -3
A 3262 .03 4059 a2 13987
43 3262 4059 1300 1100 1478
8865 62.3
0 776 161 794 259 77.6 579 79.7 955
1110 726 1684 82.3 1914 49.3 2212 50.4 2314
3262 354 3575 N7 3805 327 3875 52.4 4059
4251 43 4323 45 4835 489 4896 44.9 5073
5583 445 5654 43.2 5785 445 5945 417 6053
6350 591 7698 60.1 8650 623 8865 59.2 9382
9677 59.4 9772 60.6 9852 57.7 10128 56.7 10420
10557 556.8 10709 60.7 11077 63.7 11730 729 12060
13267 758 13671 79.7 13987
62560 128120 167890 308450
12 252257 .05 3311.71 .03 394385 A2 1354931
82 3311.71 3943.85 1400 1600 1214
3311.71 53.3 694997 63.7
0 786 44985 74  650.88 61.2 796.99 53.8 853.81
1009.93 521 1209.82 51.1 141555 529 1698.13 63.4 1881.01
2005.52 543 2131.11 52.6 252257 52.3 2664.39 425 272163
3112.03 454 32151 533 3311.71 51 3378.76 45 3400
3427.89 346 3459.26 31.8  3669.22 36 3729.17 42 3745.04
3767.43 55.5 3802.55 57 38943.85 52 410784 505 42091
43598.76 £6.2 440538 564 4699.98 55 4860.97 56.5 493299
5041.53 50.1 5150 52.2 528722 53.6 5519.22 51.9 5703.27
5900 51.8 6040 52 6160 53.2 6300 54.5 6450
6690  63.7 6945.97 639 7208.78 629 728245 61.9 7559.06
7996.95 573 8229 58.1 8331 63.7 8477 61.2 85481
8733.88 62.1 8893.69 623 9162.78 59.8 9368.39 62.65 9510
9630 60.2 972391 61.8 9807.54 62.8 10002.69 59.7 10225.58
19:02:53 PAGE 9
10311.07 60.9 10350.09 62.5 10478.43 60.8 10575.85 644 1123407
11355.29 71.8 11460.13 75.3 1148948  75.05 11790 741 11874.14
12095.62 75.2 12273.93 75.5 12508.24 746 1264939 76 13085.66
13286.4 79.6 13549.31



QT 4 62410 127600 167670 307570

NC 12 A2 .03 3 5
X1 1135 89 2958.98 3804.94 1000 2300 1373
X3 10 2199 58 6519.75 65.5

GR 7543 0 66 155.36 643 287.39 63.9 43876 609 535.19

GR 549 62691 52 7B7.68 53.3 980.78 52.8 1186.05 551 1413.79

GR 552 160436 569 1641.25 57 1786.87 56.25 1790 66.3 212754
GR 581 218543 548 2259.37 544 2456.58 50.5 2653.09 51.8 2802.23
GR 539 283246 528 2958.98 447 3090.28 481 315077 3764 326777
GR 3874 333643 2884 340643 2904 346155 36.14 3538 425 3671.55
GR 526 380494 474 385504 479 3919.98 43.7 3852.95 426 4050.14
GR 443 443103 419 4584.19 47  4826.5 42.5 4859.87 426 4957.91
GR 487 5021.15 49.2 5059.55 439 5090.8 447 526647 43.2 534968
GR 502 5459.53 524 5575.87 504 5703.12 51.9 590476 491 6073.64
GR 491 6167.73 51.3 6273.19 59.7 6409.59 655 6519.75 65.7 6635.31
GR 636 6757.16 63 7060.24 63.3 7375.88 66 7690 64.7 7907.84

GR 655 79694 641 83407 64.9 8381.19 64.1 866B.42 62 883544
GR 625 8946.12 653 908361 63.6 920098 6435 9450 63 9781.97
GR 631 10165.1 65.1 10443.04 644 10755.85 64.5 10988.16 68.1 11162.12
GR 71.35 11220 7189 11348.07 746 1143499 769 11601.85 7845 11650
GR 796 11960 81.1 12067.18 79.5 12180.83 80.3 1242288 842 12477.71
GR 85.05 12580 B3.5 12625.42 B4.2 12770 829 13330.5

X1 11.38 85 18800 21000 1000 2300 1373 0.00 -1 0

X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

GR 8500 14899.0 8500 149000 8500 16700.0 80.00 168500 7500 16950.0
GR 70.00 17099.0 70.00 171000 6500 17150.0 60.00 173500 55.00 17800.0
GR 6590 19700.0 66.80 198000 67.30 19900.0 61.80 200000 6070 20001.0
GR 5560 200149 4910 200300 44.10 20045.4 43.40 200603 4520 200753
GR 4580 200903 46.20 201053 4530 201201 4590 201366 46.00 201533
GR 4530 201696 4430 201862 4470 20202.8 4510 202196 45.00 20236.2
GR 4530 202527 4520 202693 4520 20286.0 4430 203026 4370 20319.4
GR 40.00 203358 4260 203525 3810 20368.8 33.60 20385.4 3550 204020
GR 33.20 204163 32.40 204300 31.70 20450.0 36.40 20470.0 3480 20492.0
GR 3760 20510.0 38.00 205272 3830 20535.0 38.00 20565.0 3740  20590.0
GR 37.00 206003 3480 206150 27.80 20630.0 34.80 20645.0 36.30 206551
GR 39.20 20674.3 4060 206833 3860 207121 4240 207314 4350 20735.0
GR 4740 20750.7 48.20 207698 4720 20789.0 4750 208080 4750 208651
GR 47.80 20865.2 48.10 20884.2 4790 20903.3 48.10 209223  48.70 209413
GR 54.90 209604 6370 209787 63.90 209795 6500 210000 6430 211000
GR 5500 22000.0 55.00 24800.0 60.00 25000.0 6500 262000 6500 26500.0
GR 70.00 277000 75.00 27800.0 8000 283000 8500 29700.0 S0.00 30100.0

SB 1.25 1.50 2.60 0.0 189.0 204 227290 10.20 27.80 27.80

ET 9.1 19900 21000
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X1 1138 0 0.0 0.0 50.0 50.0 50.0 0.00 0.00 o

X2 0 000 1 6720 68.30 0.00 0 0.00 0.00 0

X3 10 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0

BT 33 148990 &87.0 0.0 16700.C 87.0 0.0 170000 85.0 0.0
BT 17560  80.0 0.0 18100.0 75.0 0.0 192000 70.0 0.0 19201.0
BT 700 0.0 200000 683 0.0 200001 68.3 657 201201 69.1
BT 66.7 20201.2 69.1 66.0 204163 69.8 67.1 20416.4 69.8 66.5
BT 20492 69.8 66.8 204921 69.8 5.1 208655.1 69.8 65.1 20655.2
BT 698 &7.2 209787 688 656 20978.8 66.8 0.0 21000.0 68.0
BT 0.0 211000 673 0.0 21200.0 66.3 00 21201.0 €663 0.0
BT 23250 62.0 0.0 25100.0 65.0 0.0 262000 65.0 0.0 26400.0
BT 65.0 00 267000 70.0 0.0 27650.0 75.0 0.0 28150.0 82.0
BT Q0 287500 &87.0 0.0 29000.0 920 0.0 303000 92.0 0.0

ET 8.41
X1 114 89 2958.98 380494 50.0 50.0 50.0 0.00 0.00 0]
X3 10 2199 58 6519.75 €55

GR 7543 0 66 155.36 64.3 287.39 63.9 438.76 609 535.19

GR 549 626.91 52 787.68 53.3 980.78 528 1186.05 551 1413.79
GR 552 1604.36 56.9 1641.25 57 1786.87 56.25 1790 56.3 2127.54
GR 581 218543 548 2259.37 54.4 2456.59 50.5 2653.09 51.8 280223




GR 539 283246 528 295898 447 3090.28 481 3150.77 37.64 3267.77

GR 3874 333643 2884 340643 2904 346155  36.14 3538 425 367155

GR 526 380494 474 3855.04 479 3919.98 437 385295 426 4050.14

GR 443 4431.03 419 4584.19 47  4B26.5 42.5 4859.87 426 4957.91

GR 487 502115 492 5059.55 439 50908 447 5266.47 432 5349.68

GR 502 545853 524 5575.87 504 5703.12 519 5904.76 491 6073.64

GR 491 6167.73 51.3 6273.19 59.7 6409.59 655 6519.75 657 6635.31

GR 636 6757.16 63 7060.24 63.3 7375.88 66 7690 €64.7 7907.84

GR 655 79694 64.1 8340.7 649 B8381.19 641 B668.42 62 8835.44

GR 625 894612 653 908361 63.6 920098 6435 9450 63 9781.97

GR 631 10165.1 65.1 10443.04 644 10755.85 64,5 10988.16 68.1 1116212

GR 7135 11220 71.9 11348.07 746 1143499 75.9 11601.85 78.45 11650

GR 796 11960 81.1 12067.18 79.5 12180.83 80.3 1242288 842 1247771

GR 8505 12580 83.5 12625.42 84.2 12770 82.9 13330.5

QT 4 62340 127340 167560 307140 0 0 0 0

NC .12 A2 .03 A 3

NH 3 120 3153.07 030 3834.77 120 14239.64

X1 11.48 83 3153.07 383477 400 700 370 -1

X3 10 1998.35 56.86

GR 76.29 0 742 14174 721 25169 67.3 38798 65.6 572.84

GR 649 79964 56.3 1051.78 56.7 1284.7 558 142354 575 1735.27

GR 558 1865.38 57.9 1950.43 57 2115.34 519 2192.24 51.6 2676.44

GR 481 277219 515 28975 47.5 307927 496 3153.07 484 321784

GR 408 3263.45 468 3312.88 3833 335299 3293 34539 2863 3598.08

GR 2283 361902 2593 364269 21.73 3663.26 28.63 371006 40.08 3750.18

GR 505 383477 52.5 409858 52.5 4266.28 50.2 4616.96 532 5256.55

GR 558 541716 495 554231 495 5811.88 52.8 5944.08 50.5 6026.29

GR 492 6139.42 50.6 6300.68 60.8 6368.78 60.8 6©489.41 521 6544.58

GR 491 658293 496 6866.77 53.6 6999.45 524 719235 55.8 724229

GR 521 731092 57.4 73927 58.9 748654 57.8 75272 59.3 7858.55

GR 623 831345 62.3 85205 63.1 8579.97 63.8 8874.31 63.1 9022865

GR 647 931975 64 9847.05 66 10324.86 67.2 10502.28 709 10689.92
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GR 756 10862.29 80 11138.46 81.4 11329.98 826 1193513 826 12152.77

GR 84 1249473 86.9 12751.65 91 12961.31 96.3 13165.82 98.2 13409.92

GR 971 1349957 82.3 13562.28 826 13710.72 93.2 13739.27 91.2 13843.55

GR 847 14008.62 858 14187.33 84.3 1423964

QaTt 4 62300 127200 167500 306900

NC 12 A2 .03 -8 8

X1 11.55 73 3153 3835 400.0 400.0 3700 0.00 0

X3 10 0.0 0.0 1950 57 0.0 0.0 0.0

GR 754 0 74.2 142 67.3 388 65.6 573 64.9 800

GR 517 898 56.3 1052 56.7 1285 55.8 1424 51.7 1438

GR 517 1636 575 1735 57.9 1950 57 2115 51.9 2192

GR 516 2676 4841 2772 515 2898 475 3079 49.6 3153

GR 484 3218 468 3313 3833 3353 28.63 3508  22.83 3619

GR 25983 3643 2173 3663 28.63 3710 40.09 3750 50.5 3835

GR 525 4099 525 4266 50.2 4617 442 4679 443 5110

GR 53.2 5257 55.8 5417 495 5542 49.6 5812 52.8 5944

GR 505 6026 4952 6139 50.6 6301 60.8 6369 60.8 6489

GR 52.1 6545 4891 6583 49.6 6867 536 6999 52.4 7192

GR 521 731 589 7487 59.3 7859 62.3 8313 62.3 8521

GR 631 8580 638 8874 63.1 9023 64.7 9320 64 9847

GR 66 10326 672 10502 70.9 10680 756 10862 80 11138

GR 814 11330 826 11935 826 12153 84 12495 86.9 12752

GR 91 12961 96.3 13166 98.2 13410

NH 4 100 18850.0 100 20250.0 030 217486 120 28900.0 0.000

X1 11.569 83 20250 21768.7 100 100 100 0.00 0.00 0

X3 i0 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0 0.0

GR 8400 168500 80.00 172500 80.00 17251.0 80.00 172520 75.00 18025.0

GR 70.00 18075.0 65.00 181250 60.00 18200.0 60.00 182010 €0.00 182020

GR 60.00 18450.0 60.00 18500.0 60.00 18600.0 60.00 188500 5500 183500

GR 5500 19351.0 6870 20250.0 49.80 20287.0 4930 20323.0 4830 203400

GR 4980 203604 4840 203890 5050 203969 4810 20458.0 4450 204950



BT

14MARQO

BT
BT
BT
BT
BT
BT
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

4420
4400
26.50
30.60
38.40
46,40
49.20
51.49
64.20
55.00
€0.00
85.00

1.25
120
11.660
0.0
10
27
18300.
71.42

00
20903.
69.73
0.0
26274,
90.0
85.00
60.00
64,97
49.20
44.30
48.00
45.70
37.50
33.80
27.60
24.20
43.40
48.40
48.40
47.20
51.60
64.40
65.00
80.50

11.679
10
75.4
517
51.7
51.6
484
2593
525
53.2
50.5
52.1
52.1
63.1
66
814
91

4

20506.1 4540 20560.0 4450 20600.0 4500 20650.0 47.20 20711.0
20721.0 4280 207460 4330 207700 3550 20800.0 33.50 20820.0
20920.0 2410 20930.0 3140 209400 2540 209441 2970 20960.0
20970.0 33.20 20980.0 33.20 20981.0 35.00 20990.0 35.90 21000.0
21010.0 3840 210173 4343 210390 4580 21089.5  46.80 211627
21176.0 5180 212060 5190 212320 4940 212590 50.00 21273.8
213103 50.70 21494.0 4940 21530.9 4960 21603.9 4910 216404
21677.0 51.80 21707.0 55.10 21739.0 6090 217486 67.10 21768.7
21850.0 6370 21970.0 6€1.00 221990 61.00 222000 60.00 22500
23000.0 50.00 23400.0 50.00 234500 55.00 23700.0 55.00 24950
25700.0 6500 25900.0 70.00 27700.0 75.00 27900.0 80.00 28150.
28450.0 90.00 28700.0 S50.50 28500.0 0.00 0.0
2.31 2.60 0.0 50 45 32375 20 241 24.1
120 .035 3 .5
91 202260 21910.0 480 480 480 0.00 0
0.0 1 63.08 69.07 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
162000 68.99 0.0 172000 6477 00 17500.0 63.51 0.0
67.62 0.0 18301.0 6763 0.0 188680 7215 0.0 191950
0.0 20000.0 67.97 0.0 201000 6842 00 20200 6887
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20235.8 69.04 69.04 202428 69.07 63.08 20573.0 70.56  64.57
72.04 66.05 211413 7266 6667 215630 71.21 65.22 218934
63.74 21900.0 €8.70 6970 22000.0 69.24 0.0 222747  68.01
22700.0 66.10 0.0 23449.7 6550 0.0 243747 69.44 0.0
85.80 0.0 28000.0 8580 0.0 283000 8580 0.0 28%00.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16200.0 85.00 16500.c 80.00 181000 7500 18350.0 65.00 18500.0
18800.0 5500 19200.0 50.00 196000 50.00 19601.0 6890 20226.0
202358 6260 20237.6 4840 202675 4830 202955 49.00 20308.0
20362.0 46.80 203755 4560 20394.0 4370 20400.0 42.60 20435.5
20466.0 4480 204920 4580 204955 4770 20555.5 4760 206160
20676.0 47.00 20736.0 4570 20796.1 46.30 20877.7 46,70 20877.7
20909.0 4390 209240 4290 209350 39.10 20940.0 37.20 20955.0
20958.3 3840 20970.0 37.40 20980.0 3610 209900 3480 210100
210200 29.4C 21030.0 30.40 210386  27.20 21050.0 28.80 21060.0
210658 26.10 21080.0 2200 21100.0 19.80 21110.0 2040 21120.7
21130.0 2820 211400 2990 211550 37.00 211600 4100 21170.0
21179.0 4510 211810 4570 21183.0 46.30 21210.0 4910 21232.0
21241.0 5190 212580 52.00 212860 50.30 21301.0 49.90 214210
21481.0 4970 21541.0 49.00 21600.7 48.80 21625.0 4460 21680.0
21703.0 46.40 21721.2 4730 21781.2 49.50 218000 49.10 21841.0
21877.0 6210 218983 64.35 219000 68.20 21910.0 64.00 22000.0
22100.0 60.00 227000 50.00 23500.0 55.00 24100.0 60.00 25600.0
26000.0 7000 27700.0 75.00 27800.0 8500 284000 90.00 28700.0
289000  0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
73 3153 3835 100 100 100 0.00 0.00 0
0.0 0.0 1950 57 0.0 0.0 0.0
0 74.2 142 673 388 65.6 573 £64.9 800
898 56.3 1052 56.7 1285 55.8 1424 51.7 1438
1636 57.5 1735 57.9 1950 57 2115 51.9 2192
2676  48.1 2772 51.5 2898 47.5 3079 48.6 3153
3218 468 3313 38.33 3353 28.63 3588  22.83 3619
3643 2173 3663  28.63 3710  40.09 3750 50.5 3835
4099 525 4266 50.2 4617 442 4679 443 5110
5257 55.8 5417 49.5 5542 496 5812 52.8 5944
6026  49.2 6139 50.6 6301 60.8 6369 60.8 6489
6545  49.1 6583 49.6 6867 53.6 6999 52.4 7182
7311 58.9 7487 593 7859 62.3 8313 62.3 8521
8580 63.8 8874 631 9023 64.7 9320 64 9847
10325 67.2 10502 70.9 10690 75.6 10862 80 11138
11330 826 11935 82.6 12153 84 12495 86.9 12752
12961 96.3 13166 98.2 13410
652060 126360 167140 305490 0 0 0 0



NC 120 120 .030 A 3
X1 11.97 84 227346 2827.03 802 5043 2118
X3 10 1105.39 52.5 9060 74.8
GR 7823 0 642 17404 635 50147 624 57134 57.3 67103
GR 461 969.8 52.3 1075.96 499 1240.38 495 13621 474 157532
GR 496 17748 453 204449 47.5 211835 444 2165.58 46.6 227346
GR 3552 235183 4102 237183 3222 241183 31.72 244183 3712 2621.82
GR 457 2759.78 447 2827.03 455 2960.44 449 317129 467 3200
GR 464 3463.72 47 3583.97 446 3643.28 45 3872.88 47  3996.03
1
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GR 532 412335 60.5 42701 60.5 4509.54 572 477548 58 514872
GR 562 5363.59 551 5699.3 49.4 595627 496 6073.28 483 6272.85
GR 51 6381.63 52.1 6574.09 51.8 6814.08 532 6887.03 50.2 7041.29
GR 535 7127.14 51.6 7442.96 56.9 7800.49 624 7837.71 64.9 7999.27
GR 674 838592 671 842435 748 9060 66.9 9130 66.35 9180
GR 658 92826 53.6 93565 55.7 952742 58.8 9587.89 702 9638.17
GR 729 9884.04 75 10154.89 75.2 10427.45 76.1 10520.96 76.1  10769.8
GR 902 10830 91.8 11098.11 89.8 11321.02 86.3 11634.53 854 11757.32
GR 868 1195218  85.2 1211275 87.5 1234514 83.2 1238416 89.1 1244767
GR 859 12555.51 90.4 12650 84.7 1297055 83.1 13224.85 84 1331297
GR 83 13508.04 84.5 136579 83.9 13887.88 86.8 14077.83
1
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SECNO DEPTH CWSEL CRWS WSELK EG Hv HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL Twa R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  ICONT CORAR TOPWID ENDST

"PROF 1

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0

CCHv= 100 CEHV= .300
*SECNO 3.615

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS= 12320 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 5470 ELENCR= 100000.00
3615 1636 4666 .00 4666 46.71 .05 .00 .00 41.60
66800.0 186.3 65737.7 8760 7178 351295 38465 0 .0 43.80
.00 26 1.87 23 120 .030 120 000 30.30 1669.18
.000078 0. 0. 0. 0 0 0 .00 584235 7894.99

*SECNO 4.745

3470 ENCROACHMENT STATIONS= 19734 69856 TYPE= 1 TARGET= 5012.200
ELENCL= 52.00 ELENCR= 48.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 51.10 ELREA= 47.20

4745 1598 47.18 .00 .00 47.24 .06 .53 .00 5110
66160.0 .0 66160.0 .0 .0 338943 .0 49551 6613 4720
.85 00 195 .00 000 030 000 OO0 31.20 2379.22
.000100 3600. 5966. 4500 2 0 0 .00 4324.09 6703.32

CCHv=  300CEHV= 500
*SECNO 5.026



3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5026 3675 47.35 .00 00 47.44 .09 18 .02 5620
65990.0 .0 65990.0 .0 .0 27163.0 0 5993.8 7930 5700

1.02 .00 243 .00 .000 .030 000 .000 10.60 9626.03
000152 1030. 1482, 4150 2 0 0 .00 341836 13044.39
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VIOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST
*SECNO 5.027

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5027 36.77 4737 .00 .00 4745 .08 .00 00 56.20
65990.0 .0 65990.0 0 .0 28018.0 0 59944 7931 56.00
1.02 00 227 00 000 030 000 000 1060 9632.79

.000129 1. 1. 1. 1 0 0 00 329366 13014.71

*SECNQ 5.034

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5034 3677 4737 .00 .00 4745 .08 .01 00 5520
65590.0 .0 65990.0 0 .0 25064.4 .0 60257 796.7 56.00
1.02 00 227 00 000 030 000 000 10860 963273

000129  47. 47. 47. 0 0 0 .00 3293.80 13014.79

*SECNO 5.035
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5035 36.77 4737 .00 00 4746 .09 .00 01 56.20
65990.0 .0 65890.0 0 0 27236.2 0 60264 7967 57.00
1.02 00 242 00 000 030 000 000 10.60 962596

.000151 1. 1. 1. 0 0 0 .00 3418.70 13044.66
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN  SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST




*SECNOQ 5.037
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5037 36.77 47.37 .00 00 47.46 .09 .00 00 56.20
65990.0 .0 65990.0 0 0 27221.0 .0 60314 7974 57.00
1.02 .00 242 00 000 030 000 000 10.60 962597
.000151 8. 8. 8. 0 0 0 .00 3418.63 13044.60
*SECNO 5.038

3265 DIVIDED FLOW
3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5038 3678 47.38 .00 .00 47.48 .08 .00 .00 58.20
65990.0 .0 €5990.0 0 .0 26074.0 0 60320 7975 56.00
1.02 .00 227 .00 000 .030 .000D .0O0 10.60 9632.72

.000129 1. 1. 1. 1 0 0 .00 3293.83 13014.80

*SECNO 5.045
3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 5250

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA=  56.00

5.045 36.79 47.39 .00 .00 4747 08 .01 .00 5820
65590.0 .0 65990.0 0 .0 29120.0 .0 60634 8010 56.00
1.03 00 227 .00 000 030 .000 000 10.60 9632.67
000128 47. 47. 47. 0 0 0 .00 3293.97 13014.88
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR I[TRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNO 5,046

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5046 3678 4738 .00 .00 47.47 .09 .00 00 56.20
65990.0 .0 65990.0 .0 .0 272839 .0 60641 8011 57.00
1.03 .00 242 00 000 030 000 000 1060 962591

.000150 1. 1. 1. 0 0 0 .00 3418.96 13044.87

CCHv= 100 CEHV= 300
1430 NH CARD USED
*SECNO 5.585

3301 HV CHANGED MORE THAN HVINS




3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .48

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 48.20 ELREA= 49.80

5.585 24.27 47.97 .00 .00 48.82 .85 1.12 .23 48.20

65680.0 .0 65680.0 .0 0 88638 .0 72457 9327 49.80
114 00 741 .00 000 030 000 000 23.70 10392.70

000635 2664. 2847. 1744, 2 0 0 .00 609.67 11002.38

CCHvV= 100 CEHV= .300
1450 NH CARD USED
"SECNO 6.420

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.13

6.420 21.28 4968 .00 .00 4974 .07 .85 .08 4670

65210.0 31856.8 208605.9 127473 187733 71840 107600 88993 11755 47.50
166 170 287 118 030 .030 .051 .000 28.40 10979.57

.000138 2300. 4409. 2800. 2 0 0 .00 7043.26 18264.88
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLCB QCH AQROB ALOB ACH AROB WVOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL {DC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
1490 NH CARD USED
*SECNC 7.090

3470 ENCROACHMENT STATIONS= 11840.0 20069.0 TYPE= 1 TARGET= 8229.000
ELENCL= 53.10 ELENCR= 57.90
7.090 2006 50.16 .00 .00 5022 086 .48 .00 46.90
64830.0 2459.3 39178.1 231925 54131 15494.8 26442.8 119128 16616 47.40
213 45 253 88 120 030 083 000 30.10 12309.59
.000169 2000. 3538. 3600. 2 0 0 .00 7380.76 19690.35

CCHV= 100 CEHV= 300
1490 NH CARD USED
*SECNO 7.470

3265 DIVIDED FLOW
3470 ENCROACHMENT STATIONS= .0 16383.0 TYPE= 1 TARGET= 16383.000
7470 21.42 50.42 .00 .00 5057 14 32 .02 47.70
64610.0 15956.5 291546 19498.8 180253 68462 110412 134762 19315 4430
232 89 426 177 0683 030 050 000 28.00 7158.17
000195 1500. 2006. 1500. 0 o 0 .00 7474.4% 16060.59
*SECNO 8.070

3265 DIVIDED FLOW




3470 ENCROACHMENT STATIONS= 34554 154815 TYPE= 1 TARGET= -3455.360
ELENCL= 61.13 ELENCR= 100000.00
8070 2321 51.M1 .00 00 5138 27 T7 .04 4430
646100 5964.1 49060.0 9585.9 86809 10221.6 14990.0 158020 23939 4670
2.53 68 480 .64 120 .030 120 .000 2790 3816.92
.000362 2619, 2891, 3201. 2 0 0 .00 6579.98 11028.38

CCHv= 100 CEHV= 300
*SECNO 8.490
1
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANKELEV
Q QLOB QCH QRCB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT {CORAR TOPWID ENDST

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .63

3470 ENCROACHMENT STATIONS= 0 38517 TYPE= 1 TARGET= 3851.709
8.490 16.58 52.38 .00 .00 5297 59 149 .10 48.00
63800.0 179151 448105 10744 125549 61306 13345 17190.9 2622.7 50.60
265 143 7.1 .81 120 030 120 .000 3580 84340
000903 2636. 2374. 1605. 3 0 0 .00 284830 3691.69

1480 NH CARD USED
*SECNO 9.410

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.09

3470 ENCROACHMENT STATIONS= 2460.6 10500.0 TYPE= 1 TARGET= -2460.630
ELENCL= 56.91 ELENCR= 100000.00
9.410 1890 54.40 .00 .00 5455 15 153 04 5330
63510.0 53244 31054.0 27131.6 3826.6 7299.8 24798.7 20059.7 3038.0 49.50
3143 139 425 109 050 030 071 .000 3550 258253
.000206 2500. 4858. 5500. 2 0 0 .00 524710 7839.63

CCHv= 100 CEHV= .300
*SECNO 10.580

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1431.2 8020.0 TYPE= 1 TARGET= €588.810
ELENCL= §&5.17 ELENCR= §9.05
10.580 33.31 55.41 .00 00 55863 23 106 02 5360
62850.0 4655 453326 17051.9 15992 10083.2 27365.4 23376.4 35242 5050
3.53 29 450 62 100 .030 120 00D 2210 389.56
000222 2700, 6177. 3200. 2 0 0 .00 7357.44 7811.58

CCHv= 100 CEHv= .300
1490 NH CARD USED
*SECNO 10.860
1
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA




SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS= .0 8865.0 TYPE= 1 TARGET= 8864.99%
10.860 24.02 5572 00 00 5587 15 .23 .01 5220
62690.0 2983.9 46712.6 12993.5 6316.3 128969 205958 24489.9 36874 52.40
3.67 47 362 63 100 030 120 000 31.70 187529
000131 1300. 1478, 1100. 2 0 0 00 4439.52 6314.82

1480 NH CARD USED
*SECNO 11.090

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = .47

3470 ENCROACHMENT STATIONS= 33117 6950.0 TYPE= 1 TARGET= 3638.260
ELENCL= §3.30 ELENCR= 63.70

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 53.30 ELREA= 57.00

11.080 23.81 5561 .00 00 5642 .81 .35 .20 5330
62560.0 3968.9 585911 .0 52456 78418 .0 253430 38089 57.00
372 76 747 .00 080 030 000 .000 3180 83993
000589 1400. 1214, 1600. 2 0 0 00 297272 3B12.65

CCHv= 300 CEHV= 500
*SECNO 11.350

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.21

3470 ENCROACHMENT STATIONS= 2169.0 6€519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 6550
11350 2795 56.79 .00 00 56.92 13 .30 .21 5280
62410.0 949.2 443579 171029 27259 131521 254758 264379 39346 52.60
3.88 35 3357 67 120 030 120 .000 2884 221474
000120 1000. 1373. 2300. 2 0 0 00 414762 6362.37
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL CLOSS L-BANK ELEV
Q QLoB  QCH QROB AtOE ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 11.380

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00
11.380 30.14 56.94 .00 00 5722 .27 .23 .07 66.30
62410.0 .0 624100 -0 .0 148334 .0 27582.8 4039.0 64.00

3.97 00 421 .00 000 030 000 .000C 26.80 20008.51
.000180 1000. 1373. 2300. 2 0 0 00 958.22 20966.73




s

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP  BAREA SS ELCHU ELCHD
125 150 260 .00 189.00 2040 22729.00 1020 2780 27.80

*SECNO 11.390
CLASS A LOW FLOW

3420 BRIDGEW.S = 5692 BRIDGE VELOCiTY= 460 CALCULATED CHANNEL AREA= 13557.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
.00 5724 .02 0. 62410. 22729. 22477. 67.20 6830 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11.3%0 30.17 56.97 .00 .00 &57.24 .27 02 00 66.30
62410.0 .0 624100 L)) .0 148540 .0 27599.9 4040.1 64.00
3.98 00 420 .00 000 030 .000 .0DO 26.80 20008.45
000189  50. 50. 50. 0 0 0 .00 958.33 20966.78

*SECNO 11.400

3470 ENCROACHMENT STATIONS=  2189.0 6519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11400 28.33 5717 .00 .00 57.29 12 .0 .05 5280
62410.0 1053.5 440685 17288.0 3012.6 13476.2 26456.5 27633.0 4043.1 52860
3.98 35 327 65 120 030 120 .000 28.84 2206.16
000108 50. 50. 50. 2 0 0 .00 416242 6368.58
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwWA R-BANK ELEV
TME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  ICONT CORAR TOPWID ENDST

CCHv= 100 CEHv= 300
1490 NH CARD USED
*SECNO 11.480

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1998.3 142396 TYPE= 1 TARGET= -1698.350
ELENCL= 56.86 ELENCR= 100000.00
11.480 36.47 5720 .00 .00 57.34 .15 .04 .01 4860
623400 3283.0 499684 90887 7973.9 145646 224500 281955 41119 49.50
4.03 41 343 40 126 030 120 000 2073 1039.73
000082 400. 370. 700 2 0 0 .00 635049 7614.77

CCHv= 600 CEHV= 800

*SECNO 11.550

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1850.0 13410.0 TYPE= 1 TARGET= -1950.000

ELENCL= 57.00 ELENCR= 100000.00
11.560 3550 5723 .00 .00 57.38 15 .03 .01 4960




62300.0 2865.1 48050.2 11384.7 6739.5 13411.2 23413.5 285925 41681 5050
4.06 43 358 49 120 030 120 .000 21.73 895.10
000100 400. 370. 400. 0 0 0 .00 5992.14 744387

1490 NH CARD USED
*SECNO 11.569

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.70 ELREA= 67.10

11.569 33.13 57.23 .00 00 5743 20 O .04 6870
62300.0 .0 62300.0 - .0 173583 .0 286624 4176.7 67.10
4.07 L0 359 00 000 030 000 000 24.10 20272.44

.000198 100. 100. 100. 0 0 0 .00 1470.10 2174254
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SECNO DEPTH CWSEL CRIWS WSELK EG HvV HL OLOSS L-BANK ELEV
Q QLOB QCH OQROB ALOB ACH ARCB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC  ICONT CORAR TOPWID ENDST

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP  BAREA SS ELCHU ELCHD
1.25 231 260 .00 5000 46.00 32375.00 20.00 2410 2410

CCHv=  300CEHvV= 500
*SECNO 11.660
CLASS A LOW FLOW

3420 BRIDGEW.S.= 57.22BRIDGE VELOCITY=  2.82 CALCULATED CHANNEL AREA= 22076.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
.00 57.43 02 0. 62300, 32375. 30545, 63.08 68.07 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.90 ELREA= 68.20

11.660 37.43 57.23 .00 .00 5743 .16 .00 .00 68.90
62300.0 .0 62300.0 .0 .0 194425 .0 28865.1 41938 6820
4.11% 00 320 00 000 035 000 000 19.80 2024885

000214  480. 480. 480. 0 0 0 .00 1639.83 2188848

*SECNO 11.679
3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS= 1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11.679 3559 57.32 .00 00 5746 14 .02 .01 49.60
623000 3263.6 461348 129016 69051 134711 23716.1 289381 42026 50.50
4.12 47 342 54 120 035 120 000 21.73 894.01
.000123  100. 100. 100. 2 0 0 00 6030.15 7446.14

CCHv= 100 CEHV= 300
*SECNO 11.970

3265 DIVIDED FLOW
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

Q QOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TME WVIOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICCNT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS= 11054 9060.0 TYPE= 1 TARGET= 7954.610
ELENCL= 52.50 ELENCR= 74.80

11.970 2591 57.63 .00 .00 5777 14 3 .00 4660
62060.0 71046 39394.2 15561.2 12607.5 10548.2 28023.8 32696.7 4709.6 44.70

4.41 56 373 56 120 030 120 000 31.72 664.51
000112 802, 2118, 5043, 2 0 0 00 639818 7805.45

1
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T1  CF-0033 BROWN & ROOT SERVICES, 11/1/99
T2 Lake Houston HEC-2 MODEL, REACH 3
T3  Starting form river mile 3.615 ufs of Lake Houston Dam

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 3 0 4957

J2 NPROF IPLOT PRFVS XSECV XSECH FN  ALLDC IBW CHNIM
2 0 -1

ITRACE
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR WRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 2

IHLEQ: = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF

PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0
CCHv= 100 CEHV= .300
*SECNO 3.615
3470 ENCROACHMENT STATIONS=  1232.0 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
3615 19.27 4957 00 4957 4970 A3 .00 .00 41.60
142300.0 862.7 138555.0 3882.3 2340.5 466624 88373 .0 .0 43.80
.00 37 297 44 120 030 120 000 3030 1329.20
000134 0. 0. . 0 0 0 .00 6975.50 8304.70
*SECNQO 4.745
3470 ENCROACHMENT STATIONS= 19734 69856 TYPE= 1 TARGET= 5012.200
ELENCL= 52.00 ELENCR= 48.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 51.10 ELREA= 47.20




4745 1919 5039 .00 .00 5053 A3 .82 00 5110
140750.0 .0 140261.4 4886 .0 477737 18896 7117.8 7586 47.20
.56 .00 294 26 000 030 120 000 31.20 237445
.000143 3600. 5966. 4500. 2 0 0 .00 5217.94 7592.40

CCHv= 300 CEHV= .500
*SECNO 5.026
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5026 40.02 5062 .00 00 5083 .21 .26 04 5620
140170.0 .0 140170.0 .0 .0 384153 .0 86740 9336 57.00

.68 .00 365 00 000 030 .000 000 1060 961581
000221 1030. 1482. 4150 2 0 o .00 3466.05 13081.86

14MARCO  19:02:53 PAGE 27

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  iCONT CORAR TOPWID ENDST
*SECNO 5.027

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 0 MIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00
5.027 40.04 50.64 .00 .00 50.83 19 .00 00 56.20
140170.0 .0 1401700 .0 .0 398438 0 86749 9337 56.00
68 .00 352 00 000 .030 .000 .000 1060 9620.31
.000213 1. 1. 1. 1 0 0 .00 3326.05 13033.00
*SECNOQ 5.034

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 0 MIN ELTRD= 58.25MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5034 4005 5065 .00 .00 50.84 A9 .01 .00 56.20
140170.0 .0 140170.0 .0 .0 39909.6 .0 87179 9373 56.00
.68 00 359 .00 000 030 000 000 1060 962023

.000212  47. 47. 47. 0 0 ¢ .00 3326.26 13033.12

*SECNO 5.035

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5035 4004 5064 .00 00 5085 .21 .00 .01 56.20

140170.0 .0 140170.0 0 .0 385198 0 8§718.8 9373 57.00

68 .00 364 .00 .00 030 .00C .000 1060 9615.72
.000219 1. 1. 1. 0 0 0 00 346648 13082.20



14MAROO  19:02:53 PAGE 28

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QRCB ALOB ACH AROB VOL TWA R-BANK ELEV
TME VILOB VCH VROB XNL XNCH XNR  WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 5.037
3485 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5.037 40.04 50.64 00 00 508 21 .00 .00 5620
140170.0 .0 140170.0 0 .0 385014 .0 87259 9380 57.00
.68 00 364 00 .000 030 Q00 .000 1060 9615.73
.000219 8. 8. 8. 0 0 0 .00 3466.41 13082.14
*SECNO 5.038

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMINELTRD= 5825 MAXELLC= 5250

3485 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5.038 4006 50.66 .00 .00 50.86 19 .00 .00 56.20
140170.0 .0 140170.0 .0 .0 399258 .0 B726.8 938.0 56.00
.68 .00 351 00 000 030 000 000 1060 9620.21

.000211 1. 1. 1. 1 o] 0 .00 3326.31 13033.14

*SECNO 5.045

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5045 40.07 5067 .00 .0c 5087 19 .01 .00 56.20
140170.0 .0 140170.0 .0 .0 399913 .0 87599 9416 56.00
68 .00 351 00 000 030 000 .000 1060 9620.14

.000210  47. 47, 47. 0 0 o .00 3326.51 13033.25

T4MARDO  19:02:53 PAGE 29

SECNC DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOBE ACH ARCB VOL TWA  R-BANKELEV
TME VILOB VCH VROB XNL XNCH XNR WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300
*SECNO 5.046

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5.046 40.06 50.66 00 .00 50.87 20 .00 .00 5620
140170.0 .0 140170.0 .0 .0 38604.8 .0 8770.8 9417 57.00
68 00 383 .00 .00C .030 .000 000 1060 961564

000217 1. 1. 1. 0 0 0 .00 3466.84 13082.48



135320.0 165446 893273 29448.1 143497 129526 27615.1 25866.7 3173.4 46.70
188 115 690 1.07 .120 .03¢ 120 .000 27.90 3796.74
.000545 2619. 2891. 3201. 2 0 0 .00 7065.01 11081.74

CCHvV= 100 CEHV= .300
*SECNO 8480

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = 64

3470 ENCROACHMENT STATIONS= 0 38517 TYPE= 1 TARGET= 3851.709
8490 2009 5589 00 00 5701 112 212 19 46.00

132480.0 40821.8 849153 67429 18816.9 B8105.6 6971.2 28081.3 3473.0 5060
197 217 1048 97 120 Q30 120 000 35.80 808.01

.001278 2636. 2374. 16065. 3 0 0 .00 6163.82 6974.18

14MAROO  18:02:53 PAGE 31

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL. OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VIOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

1490 NH CARD USED
*SECNO 9.410

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.27

3470 ENCROACHMENT STATIONS=  2460.6 10500.0 TYPE= 1 TARGET= -2460.630
ELENCL= 56.91 ELENCR= 100000.00
9410 2324 5874 .00 .00 5885 21 185 .09 53.30
131460.0 16659.1 52080.4 62720.5 10673.5 94518 42104.1 33004.8 41502 4950
238 156 551 149 053 030 077 000 3550 779.82
000244 2500. 4858. 5500, 3 0 0 .00 7089.26 7869.08

CCHv= 100 CEHvV= 300
*SECNO 10.580

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1431.2 8020.0 TYPE= 1 TARGET= 6588.810
ELENCL= 5517 ELENCR= 59.05
10.580 37.74 5984 .00 .00 60.14 30 116 .03 5360
128130.0 82924 74879.3 45958.3 11592.4 13018.1 489859 38633.8 47460 50.50
2.72 Jz2 575 84 100 030 120 000 2210 20115
.000259 2700. 6177. 3200, 2 0 0 .00 8822.32 9139.21

CCHv= 100 CEHV= 300
1490 NH CARD USED
*SECNO 10.860

3470 ENCROACHMENT STATIONS= .0 8865.0 TYPE= 1 TARGET= 8864.999



10.860 28.45 60.15 .00 .00 6044 .29 .30 .00 5220
128570.0 11325.6 85997.8 31246.6 12580.7 16438.7 33717.9 405386 49586 5240
2.82 80 523 83 100 030 120 000 3170 182494
000198 1300. 1478. 1100. o] 0 0 .00 6830.96 8655.90

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLCBR ITRIAL IDC  ICONT CORAR TOPWID ENDST

1490 NH CARD USED
*SECNO 11.090

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO= .60

3470 ENCROACHMENT STATIONS= 33117 68500 TYPE= 1 TARGET= 3638.260
ELENCL= 53.30 ELENCR= 63.70
11.090 28.58 60.38 .00 .00 60.96 .59 43 .09 5330
128120.0 26229.3 81988.1 19902.6 17126.1 10766.5 18644.0 423569 51788 57.00
289 153 762 107 082 030 .120 .000 31.80 803.30
.000545 1400. 1214. 18600 2 0 0 .00 6000.31 6803.61

CCHv= 300 CEHV= .500
*SECNO 11.350

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.71

3470 ENCROACHMENT STATIONS= 2199.0 6519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11.350 3239 6123 00 00 6149 .25 A2 .10 5280
127600.0 6092.1 836218 37886.2 11341.7 16909.9 36999.3 445889 5403.9 5260
3.01 .54 495 102 120 .030 120 000 2B.84 524.45
.000184 1000. 1373. 2300. 2 0 0 .00 591426 6438.72

*SECNO 11.380
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.20 ELREA= 64.00
11380 34860 6140 .00 .00 62.09 69 .38 22 66.30
127600.0 .0 127600.0 .0 .0 19150.3 .0 462642 5530.3 64.00

3.07 .00 6.66 00 000 .030 000 000 2680 19989.10
.000354 1000. 1373. 2300. 2 0 0 .00 986.90 20976.00

14MAROC  19:02:53 PAGE 33

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
125 1.50 260 00 189.00 20.40 22729.00 1020 27.80 27.80



e

*SECNO 11.390
CLASS A LOW FLOW

3420 BRIDGEW.S.=  61.33 BRIDGE VELOCITY= 745 CALCULATED CHANNEL AREA=  17122.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZCQID ELLC ELTRD WEIRLN
AREA
.00 62.14 .06 0. 127600. 22729. 22477. 67.20 68.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11390 3466 6145 00 .00 6214 69 05 .00 66.30
127600.0 .0 127600.0 .0 .0 19206.1 .0 46286.2 55314 64.00
3.07 00 664 00 000 030 .CO0 000 26.80 19988.07

.000351 50. 50. 50. 0 0 0 .00 988.04 20976.11

*SECNO 11.400
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.50

3470 ENCROACHMENT STATIONS=  2199.0 65198 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11,400 33.23 6207 .00 .00 8229 .22 01 .14 52.80
127600.0 7113.5 82321.5 38165.0 133846 176159 39204.0 463375 55354 5260
3.07 53 467 97 120 030 120 .000 28.84 497.64
000156  50. 50. 50. 2 ¢ 0 00 5956.83 6454.57

CCHv=  100CEHV= .300
1490 NH CARD USED
*SECNO 11.480

3265 DIVIDED FLOW

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS=  1998.3 142396 TYPE= 1 TARGET= -1998.350
ELENCL= 56.86 ELENCR= 100000.00
11480 41.38 62.11 .00 .00 62.36 .25 .06 .01 4860
127340.0 11798.3 86644.3 28897.3 187963 17916.0 42959.3 47296.3 56232 49.50
3N 63 4.84 67 120 030 .120 .00C 20.73 863.65
.000123 400. 370. 700. 2 0 0 .00 7726.66 9025.00

CCHv= 600 CEHV= .800
*SECNO 11.550

3470 ENCROACHMENT STATIONS= 1950.0 134100 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11.560 4043 62.16 .00 .00 6242 .25 05 .00 48.60
127200.0 11392.7 83424.6 32382.8 17881.7 167758 426462 480051 56824 50.50
3.14 64 497 76 120 030 120 .000 21.73 833.90
000142  400. 370.  400. 0 0 0 .00 7458.99 8292.89

1490 NH CARD USED
*SECNO 11.569




1530 MANNINGS N VALUES FOR CHANNEL COMPQSITED
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.70 ELREA= 67.10

11.569 38.05 6215 .00 00 6256 41 .02 A3 6870
127200.0 .0 127200.0 0 .0 24625.1 .0 481221 57027 67.10
316 00 517 00 000 030 000 .000 24.10 20262.82

.000268 100. 100. 100. 2 0 0 00 1489.83 21752.65

SPECIAL BRIDGE

5B XK XKOR COFQ RDLEN BWC BWP  BAREA SS ELCHU ELCHD
125 231 260 .00 5000 4600 32375.00 20.00 2410 2410

CCHw= 300 CEHV= 500
*SECNO 11.660
CLASS ALOWFLOW

3420 BRIDGEW.S.= 62,13 BRIDGE VELOCITY= 437 CALCULATED CHANNEL AREA= 29075.
1
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLeB  QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
.00 62.56 .04 0. 127200. 32375. 30545. 63.068 69.07 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.90 ELREA= 68.20

11.660 4235 6215 .00 .00 6256 33 .00 .00 68.90
127200.0 .0 127200.0 .0 .0 27588.6 .0 4B409.8 57201 6820
3.18 00 461 0 00C 035 000 000 19.80 20238.45

.000282 480. 480. 480 0 0 0 .00 1659.92 21898.37

*SECNO 11.679

3470 ENCROACHMENT STATIONS= 1950.0 13410.0 TYPE= 1 TARGET= -1850.000
ELENCL= 57.00 ELENCR= 100000.00
11679 4069 6242 .00 .00 6262 21 .02 .04 4960
127200.0 12845.0 782312 36123.8 18458.0 169452 437815 485323 5730.8 5050
3.18 .70 4862 83 120 035 120 000 21.73 830.82
.000165 100. 100. 100 2 0 0 .00 7698.69 8529.51

CCHvV= 100 CEHV= 300
*SECNO 11.970

3470 ENCROACHMENT STATIONS= 11054 9060.0 TYPE= 1 TARGET= 7954.610
ELENCL= 5250 ELENCR= 74.80
119870 31.14 6286 .00 00 6306 21 44 00 48660
126360.0 17864.5 66543.1 419525 212804 134399 52979.9 55238.0 6361.7 4470
3.45 .84 495 79 120 030 120 000 31.72 542.41
.000143  802. 2118. 5043. 2 v} 0 .00 732474 7867.15

1
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T1 CF-0033 BROWN & ROOT SERVICES, 11/1/99
T2  Lake Houston HEC-2 MODEL, REACH 3
T3  Starting form river mile 3.615 u/s of Lake Houston Dam

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
0 4 0 5091

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
3 0 -1

14MAROO  19:02:53 PAGE 37

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  1ICONT CORAR TOPWID ENDST

*PROF 3

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

Q

CCHv= 100 CEHV= 300
"SECNO 3.615

3470 ENCROACHMENT STATIONS= 12320 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
3615 2081 5091 .00 5091 5106 .15 .00 .00 41860
174300.0 1521.8 167008.7 5769.5 3779.5 519731 11582.1 .0 .0 43.80
.00 40 32 50 120 030 120 000 3030 1277.93
.000136 0. 0. 0. 0 0 0 .00 717417 8452.10

*SECNO 4.745

3470 ENCROACHMENT STATIONS= 1973.4 69856 TYPE= 1 TARGET= 5012.200
ELENCL= 52.00 ELENCR= 48.60
4745 2054 5174 .00 .00 51.80 A6 .B4 00 5110
173330.0 6.5 1722331 1080.4 923 53629.3 3122.6 81512 7827 4720
52 .07 321 35 1200 030 120 .000 31.20 2087.00
.000147 3600. 5966. 4500. 2 0 0 .00 5551.63 7638.63

CCHv= 300 CEHV=  .500
*SECNQ 5.026
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5026 4137 5197 00 .00 5222 .25 27 .05 56.20
173080.0 .0 173080.0 0 .0 43119.8 0 99468 9636 57.00
.62 00 401 00 000 030 000 .000 10.60 9611.74
.000231  1030. 1482. 4150 2 0 0 00 3485.50 1309725
*SECNO 5.027
3265 DIVIDED FLOW

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3370 NORMAL BRIDGE, NRD= 0MINELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00
5027 4139 5199 .00 00 5223 24 00 00 56.20
173080.0 .0 173080.0 .0 .0 443531 .0 99479 G636 56.00
.62 00 390 .00 000 030 .000 .000 10.60 9615.15
.000231 1. 1. 1. 1 0 0 .00 3340.00 13040.57
*SECNO 5.034

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMINELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00
5.034 4140 5200 .00 00 5224 .24 .01 .00 56.20
173080.0 .0 173080.0 0 .0 444199 0 99957 967.2 56.00
.62 .00 390 00 000 030 000 .000 10.60 9615.07
.000230 47. 47. 47. 0 0 0 .00 3340.21 13040.69
*SECNO 5.035
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5035 4140 52.00 .00 .00 5225 .25 .00 .01 586.20
173080.0 .0 173080.0 0 .0 432247 .0 9996.8 9673 57.00
.62 00 4.00 .00 000 030 .000 .000 10.60 9611.65
.000229 1. 1. 1. 0 0 0 .00 3485.93 13097.59
*SECNO 5.037
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5.037 4140 5200 .00 00 5225 .25 .00 .00 56.20
173080.0 .0 173080.0 -0 0 432080 0 100047 968.0 57.00

.62 00 4.04 .00 000 030 .000 .000 10.60 9611.67
.000229 8. 8. B. 0 0 0 .00 3485.87 13097.54
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWwA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST
*SECNO 5.038

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= Q MIN ELTRD= 58.25 MAX ELLC= 52.50



3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5038 4142 5202 .00 00 5226 24 00 00 5620
173080.0 0 173080.0 .0 .0 444371 0 100057 968.0 56.00
.62 00 389 .00 000 030 .000 .000 1060 9615.05

000230 1. 1. 1. 1 0 0 .00 3340.26 13040.71

*SECNO 5.045
3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 5825 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5045 4143 5203 00 00 5226 23 01 .00 56.20
173080.0 .0 173080.0 .0 0 445033 0 100537 9716 56.00
63 00 389 .00 000 .030 .000 .000 10.60 9614.98

000228 47, 47. 47, 0 0 0 00 3340.47 13040.83

CCHv= 100CEHV= .300
*SECNO 5.046

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5.046 4142 52.02 .00 00 5227 .25 .00 .00 5620
173080.0 0 173080.0 .0 .0 433116 0 100547 9717 57.00
.83 00  4.00 .00 000 .030 .000 000 10.60 9611.58

000227 1. 1. 1. o 0 0 .00 3486.29 13097.87
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLCBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHvV= 100 CEHV= 300
1490 NH CARD USED
*SECNO 5.585
5585 29.05 5275 .00 .00 5289 14 .62 01 48.20
172610.0 116272.6 56299.2 382 63098.1 122984 1624 138047 13936 4980
91 184 458 .24 049 030 120 0CO0 2370 121860
.000215 2664. 2847. 1744, 2 0 ¢ .00 10056.46 11275.06

CCHV= 100 CEHv= 300
1490 NH CARD USED
*SECNO 6.420

3265 DIVIDED FLOW

6.420 2495 53.35 .00 00 53.49 A4 .59 00 4670

171900.0 100239.8 39187.8 324724 364584 9589.6 17520.0 18109.0 1903.7 47.50
119 275 409 185 030 .030 050 000 28.40 1088509

.000190 2300. 4409. 2800. 2 0 0 .00 7514.78 18408.74

CCHV= 100 CEHV= .300
1490 NH CARD USED



*SECNQG 7.090

3470 ENCROACHMENT STATIONS= 11840.0 2006%.0 TYPE= 1 TARGET= 8229.000
ELENCL= 53.10 ELENCR= 57.90
7.090 23.94 54.04 .co 00 5422 18 72 .01 4690
171320.0 9670.2 994662 62183.6 137397 232198 428247 230874 24953 4740
1.47 70 428 145 1200 Q30 084 000 20.10 8583.20
000282 2000. 3538. 3600. 2 0 0 .00 11263.75 19846.95

CCHv= 100 CEHV= .300
1450 NH CARD USED
*SECNO 7.470

3470 ENCROACHMENT STATIONS= .0 16383.0 TYPE= 1 TARGET= 16383.000
7.470 2551 5451 .00 00 5478 27 83 03 4770

171000.0 64398.1 56614.6 499873 44556.5 8668.9 17476.8 25863.6 2863.8 4430
161 145 653 28 071 030 .050 .000 29.00 6987.81

.000335 1500. 2006. 1500. 2 0 0 .00 9318.83 16306.64
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME WVLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 8.070

3470 ENCROACHMENT STATIONS= 34554 154815 TYPE= 1 TARGET= -3455.360
ELENCL= 61.13 ELENCR= 100000.00
8070 2769 5559 .00 00 56615 57 128 09 4430
171000.0 22345.2 107280.0 41374.8 16896.3 14169.7 33910.1 30357.3 3409.8 46.70
176 132 757 122 120 030 120 000 27.90 3787.74
000583 2619, 2891 3201 2 0 0 .00 7306.78 1109452

CCHv= 100 CEHv= .300
*SECNO 8.490

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

3470 ENCROACHMENT STATIONS= .0 38517 TYPE= 1 TARGET= 3851.709
8490 2153 5733 .00 00 5862 129 225 22 46.00
169770.0 52152.7 103123.1 14494.1 214147 89153 12463.2 329999 37145 5060
1.84 244 1157 116 120 030 120 .000 3580 798.04
001373 2636. 2374. 1605. 3 0 0 .00 6189.80 6987.84

1490 NH CARD USED
*SECNO 9.410

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.28

3470 ENCROACHMENT STATIONS= 24606 105000 TYPE= 1 TARGET= -2460.630
ELENCL= 56.91 ELENCR= 100000.00

9.410 2498 60.48 .00 .00 60.72 24 199 A1 53.30
1693300 249427 62517.1 81870.2 15235.0 103120 480606 39007.9 43945 4950



222 164 606 167 057 .030 .079 .000 3550 751.4%
.000263 2500. 4858. 5500. 3 0 0 .00 7128.50 7879.99
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SECNO DEFPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300
*SECNO 10.580

3470 ENCROACHMENT STATIONS= 1431.2 8020.0 TYPE= 1 TARGET= 6588810
ELENCL= 5517 ELENCR= 58.05
10580 3953 6163 .00 .00 6198 35 122 .03 5360
168330.0 14289.7 904465 63593.7 157854 14210.8 59826.3 457075 50027 5050
2.54 91 636 106 100 .030 .120 000 2210 174.99
.000282 2700. 6177. 3200. 2 0 0 .00 9129.64 9304.63

CCHv= 100 CEHV= 300
1490 NH CARD USED
*SECNO 10.860

3470 ENCROACHMENT STATIONS= .0 88650 TYPE= 1 TARGET= 8864.999
10.860 30.26 6196 .00 .00 6233 37 .34 01 5220
168090.0 16721.5 107526.7 43841.8 15197.0 17874.0 42154.9 480017 5221.8 52.40
263 110 6.02 104 100 030 120 .000 3170 1804.54
.000234 1300. 1478. 1100. 2 0 0 .00 7027.36 8831.89

1490 NH CARD USED
*SECNO 11.090

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

3470 ENCROACHMENT STATIONS= 3311.7 6850.0 TYPE= 1 TARGET= 3638.260
ELENCL= 53.30 ELENCR= 63.70
11.090 3045 6225 .00 .00 62.89 .64 .48 .08 5330
167890.0 39461.7 98501.5 29926.8 21841.4 11950.9 24079.4 502290 54474 57.00
270 181 824 124 082 030 120 000 3180 784.98
.000556 1400. 1214. 1600 2 0 0 .00 6101.18 6886.17

CCHv= 300 CEHV= .500
*SECNO 11.350

3302 WARNING: CONVEYANCE CHANGE OQUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.59

3470 ENCROACHMENT STATIONS= 21990 6519.8 TYPE= 1 TARGET= 4320.750
1
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SECNC DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR [ITRIAL IDC ICONT CORAR TOPWID ENDST

ELENCL= 58.00 ELENCR= 65.50
11360 3429 86313 .00 00 63.46 33 .48 .09 5280
167670.0 11026.1 106110.8 50533.1 16023.1 18516.5 420354 52889.2 56765 5260



2.80 68 573 120 120 030 .120 000 28.84 46342
....... .000219 1000. 1373, 2300. 2 0 0 00 6011.37 6474.79

*SECNO 11.380

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .68

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11.380 3649 63.29 .00 .00 6427 98 .48 33 66.30
167670.0 .0 167670.0 .0 .0 210522 .0 54806.5 5805.2 64.00
2.86 00 786 .00 000 .030 000 000 26.80 19954.75
.000473 1000. 1373. 2300 2 0 0 .00 1031.99 20986.74

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
125 150 260 .00 189.00 20.40 22729.00 1020 27.80 2780

*SECNO 11.390
CLASS A LOW FLOW

3420 BRIDGEW.S.=  63.19 BRIDGE VELOCITY= 895 CALCULATED CHANNEL AREA=  18743.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
.00 64.35 .08 0. 1687670. 22729. 22477. 67.20 68.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11380 3657 63.37 .00 00 6435 898 .08 .00 66.30
167670.0 .0 167670.0 0 .0 211385 .0 54830.7 58064 64.00
2.86 .00 793 00 000 030 .000 .000 26.80 19953.22

000468 50. 50. 50. 0 0 0 .00 1035.10 20988.32
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SECNC DEPTH CWSEL CRMWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VvILOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC  ICONT CORAR TOPWID ENDST

*SECNO 11.400
3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.62

3470 ENCROACHMENT STATIONS=  2189.0 65198 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11.400 3545 64.29 .00 .00 64.57 .28 .01 .21 52.80
167670.0 12788.1 104014.7 50867.3 18966.9 194980 451458 548908 58106 52.60
2.86 67 533 113 120 030 120 000 2884 290.01
000177 50. 50. 50. 2 0 0 .00 6206.81 6496.83



CCHv= 100 CEHV= 300
1490 NH CARD USED
*SECNOC 11.480

3470 ENCROACHMENT STATIONS=  1998.3 14239.6 TYPE= 1 TARGET= -1998.350
ELENCL= 56.86 ELENCR= 100000.00
11480 4362 6435 .00 .00 64.65 30 .07 .01 4860
167560.0 18075.6 106257.1 43227.3 24043.6 19442.9 55608.7 56063.2 59133 49.50
290 75 547 78 1200 030 120 Q00 20.73 653.03
.000t41 400. 370. 700 2 G 0 .00 9517.14 10170.17

CCHv= 600 CEHv= 800
*SECNQ 11.550

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11.550 4268 64.41 .00 00 8471 .30 .06 00  49.60
167500.0 17836.8 102620.2 470429 231253 183086 53923.5 56943.0 5997.3 50.50
292 J7 561 87 120 030 .120 000 21.73 806.02
.000161  400. 370.  400. 0 0 0 00 887230 9945.10
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLoB QCH QROB ALOB ACH AROB VOL TwWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

1490 NH CARD USED
*"SECNO 11.569
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.70 ELREA= 67.10

11.569 40.28 64.38 .00 00 6494 .56 .02 .20 68.70
167500.0 .0 167500.0 0 .0 27962.9 .0 570846 6009.2 67.10
2983 .00 599 .00 000 031 .000 .000 24.10 20258.45

.000323 100. 100. 100 2 o 0 .00 1501.44 21759.89

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
126 231 260 00 5000 46.00 32375.00 20.00 2410 2410

CCHV= 300 CEHV= .500
*SECNO 11.660
PRESSURE FLOW

EGPRS EGLWC H3 QWEIR QPR  BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
6534 6494 .06 0. 167500. 32375. 30545. 63.08 69.07 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.90 ELREA= €8.20

11.660 4512 64.92 .00 .00 6534 .42 40 .00 68.90
167500.0 .0 167500.0 .0 0 321194 0 574156 60266 6820




.

295 00 529 .00 000 035 000 000 19.80 20235.84
.000297 480. 480. 48B0. 2 0 0 .00 1665.64 21901.48

*SECNO 11.679

3470 ENCROACHMENT STATIONS=  1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11679 43.47 6520 00 .00 6542 22 .02 06 4960
167500.0 20445.1 93952.1 53102.8 249923 188459 58773.5 57570.3 60394 50.50
296 82 499 80 120 035 120 .000 21.73 701.93
000167 100. 100. 100. 2 0 0 .00 9432.45 10134.38
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |[TRIAL IDC ICONT CORAR TOPWID ENDST

CCHV= 100 CEHV= .300
*SECNO 11.970

3470 ENCROACHMENT STATIONS= 11054 9060.0 TYPE= 1 TARGET= 7954.610
ELENCL= 5250 ELENCR= 74.80
11.970 33.94 6566 .00 .00 65.89 .23 46 .00 4660
167140.0 251913 81139.9 608089 268384 149913 673844 66172.8 67823 44.70
323 94 543 90 120 030 120 000 31.72 155.95
.000148 802, 2118, 5043. 2 0 o] .00 7980.55 8116.50

1
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T1  CF-0033 BROWN & ROOT SERVICES, 11/1/99
T2  Lake Houston HEC-2 MODEL, REACH 3
T3  Starting form river mile 3.615 u/s of Lake Houston Dam
J1 ICHECK [INQ NINV  IDIR STRT METRIC HVINS Q WSEL FQ
o] 5 0 549
J2 NPROF IPLOT PRFVS XSECV XSECH FN  ALLDC IBW CHNIM ITRACE

15 0 -1
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SECNC DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN  ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 4

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0




CCHv= 100 CEHV= .300
*SECNO 3.615

3470 ENCROACHMENT STATIONS= 1232.0 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
3615 2460 5490 00 5490 5521 3 .00 .00 4160
333600.0 5663.8 311703.2 162331 B406.9 67786.4 20924.6 .0 .0 43.80
b0 67 460 78 120 030 120 .000 30.30 161.12
.000196 0. 0. 0. 0 0 0 .00 8729.88 8891.00

*SECNO 4.745

3470 ENCROACHMENT STATIONS= 1973.4 69856 TYPE= 1 TARGET= 5012200
ELENCL= 52.00 ELENCR= 48.60
4745 2484 56.04 00 00 56834 .30 1.14 .00 51.10
3298000 29053 322008.5 4886.2 7107.0 722353 75569 11700.9 9334 4720
.37 41 446 65 120 030 120 000 31.20 347.38
.000190 3600. 5966. 4500. 2 0 0 .00 7484.51 7831.90

CCHv= 300 CEHv= 500
*SECNO 5.026

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5026 4573 56.33 00 .00 5673 40 34 05 5820
328820.0 21532.4 307287.6 0 31825.8 58436.4 0 147441 12211 57.00
.46 68 526 .00 120 030 .000 000 1060 3170.15
.000270 1030. 1482, 4150 2 0 0 .00 9976.62 13146.77

*SECNO 5.027
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO= .40

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 5825 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5027 4553 656.13 .00 .00 5693 .79 .00 .19 56.20
328820.0 .0 328820.0 .0 .0 46083.5 .0 147456 12212 56.00
.46 .00 7.4 00 000 .030 .000 000 1060 9599.31
.001723 1. 1. 1. 4 0 0-12531.31 3468.03 13067.34

*SECNO 5.034
3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50
5034 4572 5632 .00 00 57.03 71 .08 .02 5620
328820.0 11423.7 317396.3 0 139713 46083.5 .0 148029 1228.8 56.00

48 .82 6.89 .00 120 030 .000 .000 1060 2598.16
.001605 47, 47. 47. 12 0 0-36125.11 10474.94 13073.10

*SECNO 5.035




3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 255

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5035 4615 56.75 .06 .00 57143 38 .00 10 56.20

328820.0 23094.2 305725.8 0 34612.0 599434 0 14804.7 1229.0 57.00
.46 67 510 .00 120 D30 000 .000 10.60 2900.42

.000246 1. 1. 1. 2 0 0 .00 10251.18 13151.59

"SECNO 5.037
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5037 46.15 56.75 .00 .00 5713 .38 .00 .00 5820

3288200 23118.6 305701.5 0 34656.3 59966.9 .0 148220 12309 57.00
46 67 510 .00 120 030 .000 .000 1060 2896.21

.000246 8. 8. 8. o] 0 0 .00 10255.46 13151.67
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SECNO DEPTH CWSEL CRMWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QroB QCH QROB ALOB ACH AROB VvOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 5.038
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .29

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

5038 4598 56.59 .00 .00 57.30 71 .00 A7 56.20

3288200 11423.7 317396.3 .0 139713 46083.5 0 148238 12311 56.00
46 .82 6.89 00 120 03¢ 000 .000 1060 246721

001605 1. 1. 1. 2 0 0-38988.96 10614.53 13081.74

*SECNO 5.045
3370 NCRMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAXELLC= 5250

5045 4606 5666 .00 .00 5737 71 .08 00 5620

328820.0 11423.7 317396.3 .0 13971.3 46083.5 .0 148886 12426 56.00
45 82 689 .00 .120 .030 .000 000 10.60 243083

001605  47. 47. 47. 2 0 0-39791.34 10653.30 1308414

CCHv= 100 CEHV= 300
*SECNO 5.046

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.64

5046 4645 5705 .00 00 5741 .36 .00 .04 56.20

328820.0 24187.0 304633.0 .0 36637.3 61003.0 .0 148904 12428 57.00
46 .66 499 00 120 030 000 .000 10.60 2710.97

.000231 1. 1. 1. 2 0 0 .00 10444.39 13155.37

CCHV= 100 CEHV=  .300

1490 NH CARD USED

*SECNQO 5.585

5585 34.16 57.86 -00 .00 58.03 A7 .60 .02 4820




326870.0 238436.8 87891.6 641.6 111169.5 16257.2 1291.0 21960.8 1899.4 4980
72 214 541 50 054 030 120 000 2370 662.54
.000207 2664, 2B47. 1744, 2 0 0 .00 10852.17 11514.70
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME WVILOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300

1490 NH CARD USED

*SECNO 6.420
6.420 2996 58.36 .00 00 5853 18 .50 .00 46.70

324160.0 207766.6 576648 58728.6 62820.2 12863.8 27571.1 289556 24643 4750
95 331 448 213 030 .030 050 .000 2B.40 9903.25

.000155 2300. 4409. 2800. 2 0 0 .00 8701.29 18604.54

CCHv= 100 CEHV= .300
1490 NH CARD USED
*SECNO 7.090

3470 ENCROACHMENT STATIONS= 11840.0 20069.0 TYPE= 1 TARGET= 8229.000
ELENCL= 53.10 ELENCR= 57.90
7.090 28.83 58.93 .00 00 5917 .24 62 .02 4690
321910.0 37170.9 171781.7 112957.4 48099.9 329299 661647 372350 32467 47.40
1.19 77 522 171 120 .030 .085 .000 3C.10 5381.56
.000263 2000. 3538. 3600. 2 0 0 .00 16555.20 21936.76

CCHv= 100 CEHV= 300
1480 NH CARD USED
*SECNO 7.470

3470 ENCROACHMENT STATIONS= 0 16383.0 TYPE= 1 TARGET= 16383.000
7470 3041 59.41 .00 .00 5967 26 .49 01 4770

320030.0 144484.2 80332.4 95213.4 80128.9 108472 38937.6 422604 37791 4430
133 180 741 245 075 030 055 000 29.00 6784.21

.000319  1500. 2008. 1500. 2 0 0 .00 13548.95 20333.16

*SECNC 8.070
3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .70

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME WVILOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS= 34554 15481.5 TYPE= 1 TARGET= -3455360
ELENCL= 61.13 ELENCR= 100000.00




8.070 3246 60.36 .00 .00 61.16 80 133 46 4430
o 320030.0 47714.7 1757145 96600.7 26191.3 18380.8 56651.2 49939.3 45108 46.70
146 182 956 171 120 030 .120 .000 27.90 3495.39
000857 2619. 2891, 3201, 2 0 0 .00 B225.06 11755.54

CCHv= 100 CEHvV= 300
*SECNO 8.490

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO= 67

3470 ENCROACHMENT STATIONS= 0 38517 TYPE= 1 TARGET= 3851.709
8.480 2631 62.11 .00 .00 6376 165 235 26 46.00
315820.0 92814.7 163497.7 595076 30126.8 11598.7 30930.3 54073.8 4839.0 50.60
154 308 1410 192 120 030 .120 .000 3580 764.98
001435 2636. 2374 1605 2 0 0 .00 632949 709447

1490 NH CARD USED
*SECNO 9.410

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.17

3470 ENCROACHMENT STATIONS= 24606 10500.0 TYPE= 1 TARGET= -2460.630
ELENCL= 56.91 ELENCR= 100000.00
9410 3032 6582 .00 .00 66.14 32 224 .13 53.30
314100.0 61746.7 97784.3 154569.0 283604 129462 74922.0 63832.1 5651.0 49.50
1.87 210 755 206 .065 030 .082 00D 3550 717.81
000302 2500. 4858. 5500. 2 0 0 .00 9116.08 9833.89
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SECNO DEPTH CWSEL CRIWS WSELK EG HvV HL OLOSS  L-BANK ELEV
Q QLOB OCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300
*SECNO 10.580

3470 ENCROACHMENT STATIONS=  1431.2 8020.0 TYPE= 1 TARGET= 6588.810
ELENCL= 5517 ELENCR= 59.05
10.580 4494 67.04 .00 00 6747 43 128 .03 5360
309220.0 39430.8 137453.0 132336.2 285654 177964 980844 741617 63868 50.50
215 138 772 135 100 030 .120 000 2210 131.91
.000308 2700. 6177. 3200. 2 0 ¢ .00 10628.25 10760.16

CCHvV= 100 CEHV= 300
1490 NH CARD USED
*SECNO 10.860

3470 ENCROACHMENT STATIONS= .0 8865.0 TYPE= 1 TARGET= 8864999
10.860 3566 67.36 .00 .00 67.89 52 39 03 5220
310160.0 36892.7 171366.3 101900.9 23232.9 22178.0 82387.5 77891.5 6664.0 5240
222 159 773 124 100 .030 120 .00C 31.70 1743.35
.000289 1300. 1478, 1100. 2 0 0 .00 10117.98 11861.34




1490 NH CARD USED
*SECNO 11.080

3470 ENCROACHMENT STATIONS= 3311.7 6950.0 TYPE= 1 TARGET= 3638.260
ELENCL= 53.30 ELENCR= 63.70
11.090 3598 67.78 00 .00 6845 67 .52 04 5330
308450.0 85459.7 1447524 78237.9 359856 154458 58108.8 81947.7 70296 57.00
229 237 937 135 083 030 .120 000 31.80 721.87
.000510 1400. 1214. 1600. 0 0 0 .00 10644.62 11366.49

CCHV= 300 CEHV= 500
*SECNO 11.350

3470 ENCROACHMENT STATIONS=  2199.0 6519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11.350 39.71 68.55 00 .00 69.07 52 .57 .05 5280
307570.0 336454 175179.8 98744.9 30851.6 23102.0 70491.5 86717.5 7505.7 52.60
238 109 758 140 120 030 .120 000 2884 113.29
.000286 1000. 1373. 2300. 2 0 0 .00 11056.90 11170.12
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL QOLOSS L-BANK ELEV
Q QLOB QCH QROB ALOE ACH AROB VOL TWA  R-BANKELEV
TIME WVvLOB VCH VROB XNL XNCH XNR WTN  ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CCRAR TOPWID ENDST

*SECNO 11.380
11.380 4221 69.01 .00 .00 6958 .57 48 .02 66.30
3075700 263259 202088.7 791554 26088.1 27260.5 67929.1 91819.1 79725 64.00
247 101 741 147 120 .030 120 000 26.80 17098.65
.000316 1000. 1373. 2300. 2 0 0 .00 10601.59 27700.24

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
1.25 150 260 .00 189.00 2040 22729.00 1020 2780 27.80

*SECNO 11.390
PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZCID ELLC ELTRD WEIRLN
AREA
73.28 6962 .04 180916. 127405. 22729. 22477. 67.20 6830 7089.

11.380 4239 69.19 00 00 69.74 .55 .16 .00 66.30

307570.0 26688.1 201070.8 79811.1 26599.2 27461.0 69150.8 919594 79847 64.00
247 100 732 115 120 .03¢ 120 D00 26.80 17093.22

.000305  50. 50. 50. 2 0 4 00 10610.67 27703.88

*SECNO 11.400

3470 ENCROACHMENT STATIONS= 21990 65198 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 8550
11400 4048 69.32 .00 .00 69.78 47 .01 .03 5280
307570.0 35077.8 172084.8 100407.3 33025.5 237468 761108 921064 79971 5260
247 106 725 132 120 .030 120 000 2884 10074
.000252 50. 50. 50. 2 0 0 .00 11083.03 11183.77




CCHV= 100 CEHV= 300
1480 NH CARD USED
*SECNO 11.480

3470 ENCROACHMENT STATIONS= 19983 14239.6 TYPE= 1 TARGET= -1998.350
ELENCL= 56.86 ELENCR= 100000.0C
11.480 48.70 69.43 00 .00 6989 46 11 00 4860
307140.0 41546.0 167150.3 98443.7 38046.1 229129 89543.3 939619 81440 4950
250 108 730 110 120 030 .120 .000 20.73 29875
.000202 400. 370. 700 1 o 0 .00 10367.99 10666.73
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QLocB QCH QRCB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 600 CEHv= .800
*SECNO 11.550

3470 ENCROACHMENT STATIONS=  1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11550 47.78 69.51 .00 .00 69.98 46 .08 .00 4960
306900.0 41485.1 162177.1 103237.8 367664 21751.6 87383.1 95307.6 82385 50.50
2583 113 744 118 120 030 .120 000 2173 30879
.000225 400. 370. 400. 0 o 0 .00 10311.17 10615.96

1480 NH CARD USED
*SECNO 11.589
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED
11.569 4547 69.57 00 .00 70041 45 .02 .0t 68.70
306900.0 21761.0 223800.2 61338.8 19835.8 35804.6 £5898.8 95603.1 8261.2 67.10
253 110 625 110 100 032 120 000 24.10 18079.34
.000270 100. 100. 100. 2 0 0 .00 946433 27543.67

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP  BAREA SS ELCHU ELCHD
125 231 260 00 5000 4600 3237500 20.00 2410 2410

CCHV= 300 CEHV= 500
*SECNO 11,660
PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGLWC H3 QWEIR QPR  BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
7279 70.01 .04 113900. 191068. 32375 30545, 63.08 69.07 6537

11660 50.67 70.47 .00 .00 70.82 .34 .80 .00 58.90

306900.0 23180.1 225885.7 57834.2 21901.7 41433.2 568420 96879.8 83645 6820
256 1.06 545 102 .120 035 120 000 19.80 18417.93

.000235 480. 480. 480. 2 0 2 .00 9291.50 27709.43

*SECNO 11.679
3470 ENCROACHMENT STATIONS=  1950.0 13410.0 TYPE= 1 TARGET= -1950.000

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

ELENCL= 57.00 ELENCR= 100000.00

11.679 48.79 70.52 .00 .00 70.84 32 .02 .01 49860

306900.0 46265.2 146128.8 114506.0 386224 224721 94179.2 971971 8387.1 50.50
257 117 650 1.22 120 035 120 000 21.73 27322

.000224 100. 100. 100. 2 0 0 .00 1039745 10670.67

CCHv= 100 CEHvV= .300
*SECNOQO 11.970

3470 ENCROACHMENT STATIONS= 11054 9060.0 TYPE= 1 TARGET= 7954510
ELENCL= 52.50 ELENCR= 74.80
11.970 3943 71.15 .00 00 7151 36 65 .01 4660
305490.0 50471.3 130046.1 1249725 386552 18031.6 98507.0 110056.2 92029 4470
280 131 721t 127 120 030 120 .000 31.72 87.82
.000205 802, 2118 5043. 2 0 0 .00 8670.87 8758.70

1
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THIS RUN EXECUTED 14MARCO  19:02:54

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

Starting form river mile

SUMMARY PRINTOUT

vOoL VLOB VROB VCH AREA TOPWID GQLOBP QCHP QROBP

.000 .26 .23 1.87 39693.85 584235 .28 9841 1.3
.000 37 44 297 57840.25 687550 60 9869 271
.000 .40 50 3.21 67334.71 717417 .87 9582 331
.000 .67 .78 4.60 5711793 B729.88 1.70 93.44 487

4955.114 .00 00 1.95 3389429 4324.09 .00 100.00 .00
7117.799 .00 26 2,94 49663.25 5217.94 .00 5965 .35
8151.214 07 35  3.21 56844 .21 555163 00 99.37 83
11700.850 41 .65 446 86899.22 7484.51 88 9764 148

5993.760 .00 .00 243 27162.98 3418.36 .00 100.00 .00
8673.972 .00 .00  3.65 3841529 3466.05 .00 100.00 00
9946.853 .00 .00 401 43119.80 348550 00 100.00 .00
14744.070 .68 00 526 90262.13 9976.62 655 9345 .00

5994.405 .00 00 227 29018.00 3293.66 00 100.00 .00
8674.870 .00 .00  3.52 39843.62 3326.05 .00 100.00 .00
9947 856 .00 00  3.90 44353.10 3340.00 .00 100.00 .00
* 14745640 .00 00 714 46083.48 3468.03 00 100.00 00




6025.740 00 00
8717.896 00 00
9995.748 00 00
14802.900 .82 00
6026.386 .00 00
8718.796 00 00
9996.754 .00 .00
* 14804.670 67 .00
6031.387 .00 00
8725.868 00 .00
10004.690 00 .00
14822.040 67 00
1
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VOL VLCB VROB
6032.033 .00 .00
8726.769 .00 .00
10005.700 HY .00
" 14823.820 .B2 .00
6063.428 .00 00
8769.883 .00 .00
10053.680 .00 .00
14888.620 82 .00
6064.075 .00 .00
8770.785 .00 .00
10054.690 .00 .00
* 148580.430 .66 -00
T 7245.673 .00 .00
11940.060 1.79 .16
13804.670 1.84 24
21960.780 2.14 50
* BBS9.271 170 118
15547.070 257 176
18109.020 275 185
28955550 331 213
11912.820 .45 .88
19782.750 73 133
23087.400 70 145
37235.020 77 1M
13476.180 89 177
22106.050 1.3t 263
25863.640 145 286
42260430 1.80 245
15802.020 .69 .64
25866.740 115 1.07
30357.330 132 122
* 49939270 182 1.7
* 17190890 143 81
* 28081290 217 .97
* 32999.910 244 116
* 54073780 3.08 1.92
* 20059.71¢ 139 1.09
* 33004.770 1.56 1.49
" 38007.850 164 167
* 63832100 210 206

2.27 26064.39 3293.80 .00 100.00 .00
3.51 39909.65 3326.26 00 10000 .00
3.90 44412.91 3340.21 .00 100.00 .00
6.89 60054.81 10474.94 347 96.53 .00
242 27236.19 3418.70 .00 100.00 .00
3.64 38519.84 3466.48 .00 100.00 .00
4.00 4322465 3485.93 .00 100.00 .00
5.10 94555.36 10251.18 7.02 92.98 .00
242 27221.04 3418.63 .00 100.00 .00
3.64 38501.41 3466.41 .00 100.00 .00
4.01 43208.01 3485.87 .00 100.00 .00
5.10 94623.19 1025546 7.03 9297 .00
PAGE 58
VCH AREA TOPWID QLOBP QCHP QROBP
2.27 29073.98 3293.83 .00 100.00 .00
3.51 3992580 3326.31 .00 100.00 .00
3.89 44437.07 3340.26 .00 100.00 00
6.89 60054.81 10614.53 347 96.53 .00
2.27 29120.01 3293.97 .00 100.00 00
3.51 39991.27 3326.51 .00 100.00 .00
3.89 44503.28 334047 .00 100.00 .00
6.89 60054.81 10653.30 3.47 96.53 .00
242 27293.89 3418.96 .00 100.00 .00
3.63 38604.85 3466.84 .00 100.00 00
4.00 43311.83 3486.29 .00 100.00 .00
4.99 97640.33 1044438 736 92.64 .00
7.41 8863.75 609.67 .00 100.00 .00
435 6163232 977260 6480 35.10 .00
4.58 75558.88 1005646 67.36 32.62 .02
5.41128717.80 10852.17 7292 26.88 .20
2.87 36717.37 7043.26 4885 3160 1955
3.98 5347095 7372.54 5567 2518 19.15
4.09 63568.08 751478 5831 2280 18.89
4.48 103255.10 8701.29 64.09 17.79 18.12
2.53 47350.68 738076 3.79 60.43 3577
3.89 66809.60 7846.24 4.89 5885 36.22
428 79784.26 11263.75 564 58068 36.30
5.22 14719450 16555.20 11.55 53.36 35.09
4.26 35912.72 747441 2470 4512 30.18
6.09 5846290 860681 3409 3631 2960
6.53 70702.23 9318.83 3766 33.11 2923
74112991360 1354895 4515 2510 2975
4.80 33892.48 6579.98 9.23 7593 1484
6.90 54917.43 7065.01 1222 6601 21.76
7.57 64976.06 7306.78 13.07 6274 2420
9.56 101223.30 8225.06 1491 5491 30.18
7.31 20020.04 284830 28.08 7024 168
10.48 3389266 6163.83 3081 6410 509
11.57 42793.20 6189.80 3072 6074 854
14.10 72655.89 6329.49 29.39 51.77 18.84
4.25 3592505 524710 838 4890 4272
551 6222936 7089.26 1267 3962 47.71
6.06 7460759 712850 1473 3692 4835
7.55117228.60 9116.08 19.66 31.13 49.21




»

*

*

*

*
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VOL VLOBE VRCB VCH AREA TOPWID QLOBP QCHP QROBP

23376.38¢ 29 62 450 39047.84 7357.44 74 7213 2743
38633800 .72 94 575 73596.31 882232 642 5799 3559
45707460 91 106 636 8982248 912964 849 5373 3778
74161720 1.38 135 7.7214444610 10628.25 12.75 4445 4280

24489940 .47 B3 3.62 39808.99 443952 476 7451 2073
40538.640 .90 93 523 6274729 683096 881 66.89 24.30
48001.750 110 1.04 602 7522593 702736 9.95 6397 26.08
77891510 1.59 1.24 7.73127798.40 10117.98 1189 5525 3285

v 25342970 .76 .00 747 13087.38 297272 634 9366 .00

* 42356.930 153 1.07 7.62 46536.60 6000.31 2047 63.99 1553
50228.970 181 1.24 8.24 5787167 6101.18 2350 58.67 1783
81947.700 2.37 1.35 9.37 10854020 10644.62 27.71 4693 2536

* 26437.910 .35 .67  3.37 41353.79 414762 152 71.08 27.40
44588.880 54 102 485 6525098 5914.26 477 6553 2969
52889.210 69 1.20 573 7657488 6011.37 658 6329 3014
86717.480 1.09 1.40 7.58 12444510 11056.90 10.94 5696 32.10

27582.810 .00 .00 4.21 1483343 95822 .00 100.00 .00
46264.160 .00 .00 6.66 19150.31 986.90 .00 100.00 .00
54806.480 00 .00 7.96 21052.18 1031.89 .00 100.00 .00
91819.130 1.01 117 7.41121277.70 10601.59 856 6570 2574

27599.850 .00 00 420 1485404 958.33 .00 100.00 .00
46286.180 .00 00 6.64 19206.13 988.04 .00 100.00 .00
54830.690 .00 00 7.93 21139.46 1035.10 .00 100.00 .00
91959.450 1.00 115 7.32123211.10 1061067 868 6537 2595

27633.030 .35 B5 327 4294525 416242 169 7061 27.70
T 46337.490 53 97 467 7020451 595693 557 6452 2991
54890.810 .67 113 533 8361066 6206.81 763 6204 3034
92106.420 1.06 1.32 7.25132883.20 11083.03 1140 5595 3265

28195.520 A 40  3.43 44088.41 635049 527 80.15 1458
47296.320 .63 67 4.84 79671.61 772666 9.27 68.04 2269
56063.220 75 .78 547 99095.23 9517.14 1079 6341 2580
83961.910 1.09 110 7.30150502.30 10367.99 13.53 5442 3205

28592.460 A3 49 3.58 43564.19 599214 460 7713 -18.27
48005.110 .64 76 497 77303.70 745899 896 6559 2546
56943.020 .77 87 561 95357.38 887230 1065 6127 28.09
95307.600 113 1.18 7.44145941.00 10311.17 13.52 52.84 33.64

28662.390 .00 .00 3.59 17358.28 1470.10 .00 100.00 .00
48122.110 .00 00 517 24625.06 1489.83 .00 100.00 .00
57084.570 .00 .00 599 27962.86 1501.44 .00 100.00 .00
95603.150 110 110 6.25111539.20 946433 7.09 7292 1999
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VvOL VLOB VROB VCH AREA TOPWID QLOBP QCHP QROBP

28865.150 .00 00 3.20 1944247 163963 .00 100.00 .00
48409.790 .00 .00 461 27588.59 1659.92 .00 100.00 .00
57415610 .00 .00 521 32119.42 1665.64 .00 100.00 .00
96879.820 1.06 1.02 545120177.00 929150 755 7360 18.84

28938.080 47 .54 342 4409223 6030.15 524 7405 2071
48532.350 70 .83 462 7918465 769869 1010 6150 28.40



1

57570.250 .82

80 499102611.70 943245 1221 5609 31.70
97197.140 117 122 6.50156273.80 10397.45 15.08 47.61 37.31
32696660 .56 .56 3.73 5118045 6398.18 1145 6348 2507
55237960 84 79 4.95 8770020 732474 1414 5266 33.20
66172.750 94 90 54110921400 796055 15.07 4855 3638
110056.200 1.31 127 7.21155193.70 8670.87 16.52 42.57 4091
1
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Starting form river mile
SUMMARY PRINTOUT TABLE 150
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRWS EG 10°KS VCH AREA
3615 00 .00 .00 3030 56800.00 4666 .00 46.71 .78  1.87 39693.85 75729.41
3615 00 .00 .00 303014330000 4957 00 4970 134 297 57840.25123715.20
3615 .00 .00 .00 30.30174300.00 5091 00 5106 136 3.21 67334.71149409.40
3615 00 .00 .00 303033360000 5490 .00 5521 196 4.60 97117.93238550.70
4745 5966.00 .00 .00 31.20 66160.00 47.18 .00 4724 100 1.85 33894.29 66227.09
4745 5966.00 .00 .00 31.20140750.00 65039 .00 50.53 143 2.94 49663.25117646.00
4745 5966.00 .00 .00 31.20173330.00 5174 .00 5190 147 3.21 56844.21143031.00
4745 5966.00 .00 .00 31.20329800.00 5604 00 5634 190 4.46 86899.22239133.10
5026 148200 .00 .00 10.60 65990.00 4735 .00 4744 1.52 2.43 27162.98 53468.23
5.026 1482.00 00 .00 10.6014017000 5062 .00 5083 221 365 38415.29 94389.82
5026 148200 .00 .00 10.60173080.00 5197 .00 5222 231 4.01 43119.80114001.30
5026 1482.00 .00 .00 1060328820.00 5633 .00 5673 270 526 90262.13200060.90
5027 1.00 5825 5250 10.60 65890.00 47.37 .00 4745 129 2.27 29018.00 58007.03
5027 100 5825 5250 1060140170.00 5064 00 50.83 213 3.52 3984362 96085.80
5027 1.00 5825 5250 10.60173080.00 5199 .00 5223 231 3.90 44353.10113789.00
5027 1.00 5825 5250 10.60328820.00 5613 .00 56.93 17.23 7.14 46083.4979215.25
5034 47.00 5825 5250 10.60 65990.00 4737 .00 4745 129 227 29064.39 58155861
5034 4700 5825 5250 10.60140170.00 5065 .00 50.84 212 3.51 39909.65 96337.66
5034 47.00 5825 5250 10.60173080.00 5200 .00 5224 230 3.90 44419.91114058.80
5034 4700 5825 5250 10.6032882000 5532 00 5703 16.05 6.89 60054.81 82066.36
5035 100 .00 .00 1060 €65990.00 4737 00 4746 151 242 27236.19 53705.04
5035 100 .00 .00 10.60140170.00 5064 00 5085 219 3.64 38519.84 94810.41
5035 1.00 .00 .00 10.60173080.00 52.00 .00 5225 229 4.00 43224.65114454.10
5035 100 00 .00 1060328820.00 56.75 .00 57.13 246 510 94555.36209609.70
5037 800 .00 .00 1060 65990.00 4737 00 4746 151 242 27221.04 53656.03
5037 800 00 .00 1060140170.00 5064 .00 5085 219 3.64 38501.4194736.23
5037 800 00 .00 10860173080.00 5200 .00 5225 229 4.01 43208.01114382.20
5037 800 .00 .00 10.60328820.00 5675 00 5713 246 510 94623.19209760.40
5038 1.00 5825 5250 1060 65990.00 4738 .00 4746 1.29 2.27 29073.98 58186.32
5038 100 5825 5250 1060140170.00 5066 .00 50.86 211  3.57 3992580 96399.34
5038 100 5825 5250 10.60173080.00 5202 .00 5225 230 3.89 44437.07114128.10
5038 1.00 5825 5250 106032882000 5659 .00 57.30 16.05 6.89 60054.81 82066.34
5045 4700 5825 5250 1060 65990.00 4739 00 4747 128 227 29120.01 58333.93
5045 4700 5825 5250 10.6014017000 5067 .00 5087 210 3.51 39991.27 96649.34
5.045 47.00 5825 5250 1060173080.00 52.03 00 5226 229 3.89 44503.28114395.70
5045 47.00 5825 5250 106032882000 5666 .00 57.37 16.05 6.89 60054.81 82066.34
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SECNO XLCH ELTRD ELLC EWMIN Q CWSEL CRWS EG  10*KS VCH AREA

01K

01K



* o+ F ¥

¥ * 4 *

10.60 65990.00 4738 00 4747 150 242 27293.89 53892.00
10.60 140170.00 50.66 00 5087 217 3.63 38604.8595152.86
1060 173080.00 52.02 00 5227 227 4.00 43311.63114830.20
10.60 328820.00 57.05 00 5741 231 499 97640.33216481.70

23.70 65680.00 47.97 .00 48.82 635 741 8863.7526071.16
23.70139080.00 5135 .00 5149 220 4.35 61632.32 93702.27
23.70172610.00 5275 .00 5289 215 4.58 75558.88117640.60
23.70326970.00 57.86 00 5803 207 541128717.80227276.30

2B.40 6521000 49.68 00 4974 1.38 2.87 36717.37 55569.43
28.40137410.00 51.99 .00 5212 205 3.98 53470.95 95987.91
28.40171900.00 53.35 .00 5349 190 4.09 63568.08124651.70
28.40324160.00 58.36 .00 5853 155 4.48103255.10260639.20

30.10 64830.00 50.16 .00 5022 169 253 47350.68 49925.34
30.10 136080.00 5272 00 5287 274 3.89 66809.60 82239.73
30.10171320.00 54.04 .00 5422 282 4.28 79784.26101980.40
30.10321910.00 58.93 .00 5917 263 522 147194.50198624 .20

25.00 64610.00 5042 .00 5057 185 4.26 35912.72 46282.00
29.00 135320.00 53.16 .00 5341 320 6.09 58462.90 75633.51
29.00171000.00 54.51 .00 5478 335 6.53 70702.23 93486.55
29.00 320030.00 59.41 .00 5967 319 7.41129913.60179159.60

27.90 6461000 51.11 .00 5138 3862 4.80 33892.48 33953.98
27.90135320.00 54.21 .00 5470 545 6.90 54917.43 57955.69
27.90171000.00 55.59 .00 56.15 583 7.57 64976.06 70827.95
27.90 320030.00 60.36 00 6116 657  9.56101223.30124868.10

35.80 63800.00 52.38 .00 5297 903 7.31 20020.04 21230.17

35.80 132480.00 55.89 .00 57.01 1278 10.48 33893.66 37052.96
35.80 169770.00 57.33 .00 5862 13.73 11.57 42793.20 45822.95
35.80 315820.00 62.11 .00 6376 1435 14.10 72655.89 83361.55

35.50 63510.00 54.40 .00 5455 206 425 35925.0544294.69
35.50 131460.00 58.74 .00 5895 244 551 62229.36 84092.19
35.50 169330.00 60.48 .00 6072 263 606 74607.59104332.60
35.50314100.00 65.82 .00 6614 3.02 7.55117228.60180780.60

2210 62850.00 5541 .00 5563 222 450 39047.84 42142.05
22.10129130.00 59.84 .00 6014 259 575 73596.31 80242.95
22.10 168330.00 6163 .00 6198 282 6.36 89822.48100222.00
22.10309220.00 67.04 .00 6747 3.08 7.72144446.10176265.10

31.70 6269000 55.72 .00 5587 131 3,62 39808.99 54782.84
31.70 128570.00 60.15 .00 6044 198 5.23 62747.29 91448.34
31.70 168090.00 61.96 .00 6233 234 6.02 75225.93109936.30
31.70310160.00 67.36 .00 6789 289 7.73127798.40182367.10

PAGE 63

ELLC ELMIN Q CWSEL CRWS EG 10°KS VCH AREA 01K

5046 1.00 .00 .00
5046 1.00 .00 .00
5.046 1.00 00 .00
5.046 1.00 .00 .00
5585 2847.00 .00 .00
5585 2847.00 .00 .00
5.585 2847.00 .00 00
5585 2847.00 .00 .00
6.420 4409.00 .00 .00
6.420 4409.00 .00 .00
6.420 4409.00 .00 .00
6.420 4408.00 .00 .00
7.090 3538.00 .00 .00
7.090 3538.00 .00 .00
7.090 3538.00 .00 .00
7.090 3538.00 .00 .00
7.470 2006.00 .00 00
7.470 2006.00 .00 .00
7.470 2006.00 .00 .00
7.470 2006.00 .00 .00
8.070 2891.14 .00 00
8.070 2891.14 .00 .00
8.070 2891.14 .00 .00
8.070 2891.14 .00 00
8.490 237428 .00 .00
8.490 2374.28 .00 00
8490 2374.28 .00 .00
8.490 2374.28 .00 .00
9.410 4858.00 .00 .00
$.410 4858.00 .00 .00
9.410 4858.00 .00 00
9.410 4858.00 .00 .00
10.580 6177.00 .00 .00
10.580 6177.00 .00 .00
10.580 6177.00 .00 .00
10.580 6177.00 .00 .00
10.860 1478.00 .00 .00
10.860 1478.00 .00 .00
10.860 1478.00 .00 .00
10.860 1478.00 .00 .00
14MARO0  19:02:53
SECNO XLCH ELTRD
11.080 1214.00 .00 .00
11.090 1214.00 .0C .00
11.080 1214.00 00 .00
11.090 1214.00 .00 .00
11.350 1373.00 .00 .00
11.350 1373.00 .00 .00
11.350 1373.00 .00 .00
11.350 1373.00 .00 .00
11.380 1373.00 .00 .00
11.380 1373.00 .00 .00
11.380 1373.00 00 .00
11.380 1373.00 .00 .00

31.80 62560.00 5561 .00 5642 589 7.47 13087.38 25782.81
31.80128120.00 60.38 .00 6096 545 762 46536.6054879.27
31.80 167890.00 62.25 .00 6289 556 8.24 5787167 71230.84
31.80 308450.00 67.78 .00 6845 510 9.37 109540.20136563.60

23.84 62410.00 56.79 00 5692 1.20 3.37 41353.79 56994.77
28.84 127600.00 61.23 .00 6149 1.84 4.95 65250.98 93971.19
28.84 167670.00 63.13 .00 6346 219 573 76574.88113202.20
28.84 307570.00 68.55 00 69.07 286 7.58 12444510181875.80

26.80 62410.00 56.94 00 57.22  1.90 421 1483343 4524798
26.80 127600.00 61.40 00 6209 354 666 19150.31 67839.56
26.80 167670.00 63.29 00 6427 473 7.96 21052.18 77118.96
26.80 307570.00 69.01 00 6958 316 7.41121277.70173132.60




11390 5000 6830 67.20 26.80 62410.00 56.97 .00 5724 1898 420 14854.04 4534930
11.390 50.00 68.30 67.20 26.80127600.00 61.46 .00 6214 351 6.64 19206.1368116.86
11.380 50.00 6830 67.20 26.80167670.00 63.37 00 6435 468 7.93 21139.46 77498.98
11.390 50.00 68.30 67.20 26.802307570.00 69.19 .00 6974 3.05 7.32123211.10176147.50
11.400 50.00 .00 00 28.84 6241000 57.17 00 5729 1.09 3.27 42945.25 59743.99

* 11400 50.00 .00 .00 28.84127600.00 62.07 00 6229 156 467 70204.51102189.70

* 11.400 50.00 .00 .00 2B8.84 167670.00 64.29 .00 6457 177 5.33 83610.66125865.50
11.400 50.00 .00 .00 28.84 307570.00 65.32 00 69.78 252 7.25132883.20193840.00
11.480 370.00 .00 .00 20.73 62340.00 57.20 .00 57.34 .82  3.43 44988.41 68885.51
11.480 370.00 .00 .00 20.73127340.00 62.11 00 6236 123 4.84 75671.61114602.60
11.480 370.00 .00 .00 20.73167560.00 64.35 00 6485 1.41 5.47 99095.23140923.70
11.480 370.00 .00 .00 20.73 307140.00 69.43 .00 69.89 202 7.30150502.30215908.40
11.550 370.00 .00 00 2173 62300.00 57.23 00 5738 1.00 3.58 43564.1962434.55
11.550 370.00 .00 .00 21.73127200.00 62.16 00 6242 142 497 77303.70106624.10
11.550 370.00 .00 00 21.73167500.00 64.41 .00 647 1.61 5.61 95357.38132048.30
11.550 370.00 .00 00 21.73306900.00 69.51 .00 6998 225 7.44145941.00204651.80
11.568 100.00 .00 .00 24.10 62300.00 57.23 00 5743 198 3.59 17358.28 44310.69
11.569 100.00 .00 .00 241012720000 6215 00 6256 269 517 24625.06 77570.56
11.569 100.00 .co .00 24.10167500.00 64.38 .00 6494 323 599 27962.86 93243.44
11.562 100.00 .00 .00 24.10306900.00 B69.57 .00 7001 270 6.25111539.20186644.10
11660 480.00 69.07 63.08 19.80 62300.00 57.23 .00 5743 214 320 19442 47 4263110
11.660 480.00 68.07 63.08 19.80127200.00 62.15 .00 6256 282 461 27588.5975702.29
11.660 480.00 69.07 63.08 1980167500.00 64.92 00 6534 297 521 32119.4297224.14
11.660 480.00 69.07 63.08 19.80305900.00 70.47 .00 7082 235 5.45120177.00200363.50
11.679 100.00 .00 .00 2173 6230000 57.32 .00 5746 123 3.42 44092.23 56152.73
11.679 100.00 .00 .00 21.73127200.00 62.42 .00 62.62 165 4.62 79184.6599104.58
11.679 100.00 .00 .00 21.73167500.00 65.20 .00 6542 167 499102611.70128732.20
11.679 100.00 .00 .00 21.73306900.00 70.52 .00 70.84 224 6.50156273.80204919.40

1
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SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA 01K
11.970 2118.00 .00 .00 3172 6206000 5763 .00 57.77 112 3.73 51180.45 58535.73
11.970 2118.00 .00 .00 31.72126360.00 6286 .00 63.06 143 4.95 87700.20105644.70
11.970 2118.00 .00 .00 31.72167140.00 6566 .00 6589 148 5.41108214.00137486.30
11.970 2118.00 .00 .00 31.7230548000 71.15 .00 7151 205 7.21155193.70213291.70

1
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Starting form river mile

SUMMARY PRINTOUT TABLE 150
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

3.615 66800.00
3.615 143300.00
3.615 174300.00
3.615 333600.00

46.66 .00 .00

4957 29 .00
5091 134 .00
5490 399 .00

.00 5842.35 .00
.00 6975.50 00
00 717417 .00
.00 872988 .00

4.745 66160.00
4.745 140750.00
4.745 173330.00
4.745 329800.00

4718 .00 52

50.38 321 82
51.74 1.35 83
56.04 430 1.14

.00 432409 5966.00
.00 521794 5966.00
.00 555163 5966.00

.00 7484.51 5966.00

5.026 65990.00
5.026 140170.00

47.35 .00 A7
50.62 3.27 23

.00 3418.36 1482.00
.00 3466.05 1482.00




5.026 173080.00
5.026 328820.00

5.027 65950.00
5.027 140170.00
5.027 173080.00
*  5.027 328820.00

5.034 65990.00
5.034 140170.00
5.034 173080.00
5.034 328820.00

5.035 65990.00
5.035 140170.00
5.035 173080.00
*  5.035328820.00

5.037 65990.00
5.037 140170.00
5.037 173080.00
5.037 328820.00

5.038 65990.00

5.038 140170.00

5.038 173080.00
*  5.038 328820.00

5.045 65990.00
5.045 140170.00
5.045 173080.00
5.045 328820.00

14MAROO

SECNO Q

5.046 65890.00
5.046 140170.00
5.046 173080.00
*  5.046 328820.00

*  5.585 65680.00
5.585 139080.00
5.585 172610.00
5.5685 326870.00

" 6420 65210.00
6.420 137410.00
6.420 171900.00
6.420 324160.00

7.090 64830.00
7.090 136080.00
7.090 171320.00
7.090 321910.00

7.470 64610.00
7.470 135320.00
7.470 171000.00
7.470 320030.00

8.070 64610.00
8.070 135320.00
8.070 171000.00
*  B.070320030.00

* 8490 63800.00

51.97
56.33

47.37
50.64
51,99
56.13

47.37
50.65
52.00
56.32

47.37
50.64
52.00
56.75

47.37
50.64
52.00
56.75

47.38
50.66
52.02
56.59

47.39
50.67
52.03
56.66

19:02:53

CWESEL

47.38
50.66
52.02
57.05

47.97
51.35
52.75
57.86

49.68
51.99
53.35
58.35

50.16
52.72
54.04
58.93

50.42
53.16
54 .51
59.41

51.11
54.21
55.59
60.36

52.38

1.35
4.36

.00

3.27
1.35
414

.00

3.28
1.35
4.31

.00

3.28
1.35
476

.00

3.28
1.35
4.76

.00

3.28
1.35
457

.00

3.29
1.35
4.63

-.01
-01
-.01

44

.00
.00
.00
.00

01
.02
.02

-17

.01
.01
01
.08

.00 348550 1482.00
.00 9976.62 1482.00

00 320366 1.00
.00 3326.05 1.00
.00 3340.00 1.00
.00 3468.03 1.00

.00 3293.80 47.00
00 3326.26 47.00
.00 334021 47.00
.00 10474.94 47.00

00 341870 1.00
.00 3466.48 1.00
.00 348593 1.00
.00 10251.18 1.00

.00 341863 8.00
.00 346641 B.00
.00 348587 8.00
00 10255.46 8.00

00 329383 1.00
.00 332631 1.00
00 3340268 1.00
00 1061453 1.00

.00 3293.97 47.00
00 332651 47.00
00 334047 47.00

.00 10653.30 47.00

PAGE 66

DIFWSP DIFWSX DIFKWS TOPWID XLCH

.00

3.28
1.35
5.03

.00

3.38
1.40
511

.00

2.32
1.36
5.01

.00

2.56
1.33
4.89

.00

2.74
1.35
4.90

.00

3.10
1.38
477

.00

-01
-.01
-.01

.39

1.27

.00 341896 1.00
.00 3466.84 1.00
.00 348628 1.00
.00 1044439 1.00

.00 ©609.67 2847.00

.00 9772.60 2847.00
.00 10056.46 2847.00
.00 10852.17 2847.00

.00 7043.26 4409.00
.00 7372.54 4409.00
.00 7514.78 4409.00
.00 8701.29 4409.00

00 7380.76 3538.00

.00 7846.24 3538.00
.00 11263.75 3538.00
.00 16555.20 3538.00

.00 7474.41 2006.00

.00 8606.81 2006.00
.00 9318.83 2006.00
.00 13548.95 2006.00

00 6579.98 2891.14
.00 7065.01 2891.14
.00 7306.78 2891.14
.00 8225.06 2891.14

.00 2848.30 2374.23



»

L I A

14MAROO

8.490 132480.00
8.480 169770.00
8.490 315820.00

9.410 63510.00
9.410 131460.00
9.410 169330.00
9.410 314100.00

10.580 62850.00
10.580 129130.00
10.580 168330.00
10.580 309220.00

10.860 62680.00

10.860 128570.00
10.860 168090.00
10.860 310160.00

SECNO Q

11.09C 62560.00
11.080 128120.00
11.090 167890.00
11.090 308450.00

11.350 62410.00
11.350 127600.00
11.350 167670.00
11.350 307570.00

11.380 62410.00

11.380 127600.00
11.380 167670.00
11.380 307570.00

11.390 62410.00
11.390 127600.00
11.390 167670.00
11.390 307570.00

11.400 62410.00

11.400 127600.00
11.400 167670.00
11.400 307570.00

11.480 62340.00
11.480 127340.00
11.480 167560.00
11.480 307140.00

11.5650 62300.00
11.550 127200.00
11.550 167500.00
11.550 306900.00

11.569 62300.00
11.568 127200.00
11.569 167500.00
11.568 306900.00

11.660 62300.00
11.660 127200.00
11.660 167500.00
11.660 306900.00

55.89
57.33
62.11

54.40
58.74
60.48
65.82

55.41
55.84
61.63
67.04

55.72
60.15
61.96
67.36

19:02:53

CWSEL

55.61
60.38
62.25
67.78

56.79
61.23
63.13
68.55

56.94
61.40
63.29

-69.01

66.97
61.46
63.37
69.19

57.17
62.07
64.29
69.32

57.20
62.11
64.35
69.43

57.23
62.16
64.41
69.51

57.23
62.15
64.38
68.57

57.23
62.15
64.92
70.47

3.51
478

.00

4.35
1.74
5.33

.00

4.43
1.80
54

.00

4.44
1.81
5.40

.00 6163.83 2374.28
.00 6189.80 2374.28
00 632949 2374.28

.00 5247.10 4858.00
00 7089.26 4858.00
.00 7128.50 4858.00
.00 9116.08 4858.00

.00 7357.44 6177.00
.00 882232 6177.00
00 912964 6177.00
.00 10628.25 €177.00

.00 4439.52 1478.00

00 6830.96 1478.00
.00 702736 1478.00
00 10117.98 1478.00

PAGE 67

DIFWSP DIFWSX DIFKWS TOPWID XLCH

.00

4.77
1.87
5.53

00

444
1.90
542

.00

4.45
1.89
572

.00

448
1.92
5.82

.00

4.89
222
5.02

.00

4.52
2.24
5.08

.00

4.93
225
5.10

.00

4.92
2.23
5.18

.00

4.92
277
5.55

-1
.22
.29
.42

.00 147010

.00 297272 1214.00
.00 6000.31 1214.00
.00 6101.18 1214.00
.00 10644.62 1214.00

00 4147.62 1373.00
.00 5914.26 1373.00
.00 6011.37 1373.00
00 11056.90 1373.00

00 958.22 1373.00

.00 98690 1373.00
.00 1031.99 1373.00
.00 10601.59 1372.00

.00 958.33 50.00

.00 988.04 50.00
.00 1035.10 50.00
.00 1061067 50.00

.00 4162.42 50.00

.00 5956.93 50.00
.00 6206.81 50.00
.00 11083.03 50.00

00 635049 370.00

.00 7726.66 370.00
.00 9517.14 370.00
00 10367.99 370.00

.00 5992.14 370.00

.00 7458.99 370.00
.00 887230 370.00
.00 10311.17 370.00

100.00
100.00
100.00
100.00

.00 1489.83
.00 1501.44
00 9464 33

00 1639.63 480.00

.00 1659.92 480.00
00 168564 480.00
.00 9291.50 480.00



11.679 62300.00 57.32

11.679 127200.00 6242
11.679 167500.00 65.20
11.679 306900.00 70.52

1
14MAROO

SECNO Q

19:02:53

CWSEL

11.970 62060.00 57.63
11.970 126360.00 62.86
11.970 167140.00 65.66
11.970 305490.00 71.15

1
14MAROO

19:02:53

.00 .08 .00 6030.15 100.00

5.09 .26 .00 769869 100.00
279 28 00 943245 100.00
5.32 .05 00 10397.45 100.00

PAGE 68
DIFWSP DIFWSX DIFKWS TOPWID XLCH

.00 31 .00 6398.18 2118.00

522 44 00 732474 2118.00
2.80 46 .00 7960.55 2118.00
5.49 63 .00 8670.87 2118.00

PAGE 69

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=

WARNING SECNO=
WARNING SECNO=

5.027 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

5.035
5038
5.046
5585
6.420
8.070
8.490
8.490
8.490
8.490
9.410
9.410
9.410
9.410
11.090
11.080
11.090
11.350
11.350
11.350
11.380

11.400
11.400

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=

4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
2 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE
4 CONVEYANCE CHANGE OQUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
3 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE




HEC-2 Output

Lake Houston (FEMA Reach 2; TWDB 1995 Lake Survey)
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* HEC-2 WATER SURFACE PROFILES * * U.S. ARMY CORPS OF
ENGINEERS *

*

* HYDROLOGIC ENGINEERING CENTER  *
* Version 4.6.2; May 1991 * * 609 SECOND STREET, SUWTED

*

* *

* DAVIS, CALIFORNIA 95616-4687 *
* RUN DATE 28FEBOO TIME 09:37:31 * * (916) 756-1104

*

* e e o de i e vedrde

e vedede e o * e LA

LKHOURZ.0h2 for Reach 2 — Lake Houston (TWDB 198& Data; with add'tl section data ufs 1960 from
TWDB lake survey database via internet)
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2BFEBOO  09:37:31 PAGE 1

THIS RUN EXECUTED 28FEBO0  09:37:31
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HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

T1 LAKE HOUSTON.................. HARRIS COUNTY FLOOD INSURANCE STUDY
T2 G103-00-00.....EFFECTIVE MODEL.................... 1973 DATUM ADJUSTMENT
T3  FILENAME:G1030FH2.IH2........... 10 YR FREQUENCY ........ JJS.....12/10/96

J1ICHECK INQ NINV IDIR STRT METRIC HVINS Q  WSEL FQ
0o 2 463

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
1 -1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38 7 25 1




J6 IHLEQ

1

NC 12
QT 6

X1 .0102
GR 55
GR 256
GR 183
GR 188
GR 116
GR 181
GR 256
GR 156
GR 229
GR 239
GR 299
GR 299
GR 523

QT 6

X1 .0196
GR 55
GR 256
GR 183
GR 188
GR 116
GR 181
GR 256

28FEBOO

GR 156
GR 229
GR 239
GR 289
GR 2069
GR 523

NC .12
QT 6

X1 47

GR 55
GR 256
GR 183
GR 188
GR 1186
GR 181
GR 258
GR 158
GR 229
GR 239
GR 299

SuUBDIV STRTDS RMILE

ICOPY
A2 .03
82400 180200
62 20000
19790 50
21050 231
23500 19.6
24450 12.4
25000 12.4
25563 20.1
25938 10.6
26493 16.1
27063 23.1
27625 24 4
28313 30.1
28876 306
29600 55
82402 180199
62 20000
19790 50
21050 23.1
23500 19.6
24450 12.4
25000 12.4
25563 201
25938 10.6
09:37:31
26493 16.1
27063 23.1
27625 24.4
28313 30.1
28876 306
29600 55
12 .03
82516 180193
62 20000
19790 50
21050 23.1
23500 19.6
24450 12.4
25000 12.4
25563 201
25938 10.6
26493 16.1
27063 23.1
27625 24.4
28313 30.1

A .
246100
29500

18900

21460
23750
24670
25250
25688
26001

26563
27125
27730
28433
29013
34310

246099
29500
19900
21480
23750
24670
25250
25688
26001

26563
27125
27730
28433
29013
34310

A .
246064

29500
19900
21460
23750
24670
25250
25688
26001
26563
27125
27730
28433

3
409900 248100 246100
0 0 0 0 0
40.6 20000 24.6 20300
241 21625 19.7 21875
15.9 24000 186 24125
151 24760 16.6 24771
14.4 25271 14.1 25437
221 25793 21 25803
86 26063 -3.2 26299
18.6 26750 12.6 26938
249 27188 26.1 27375
244 27813 236 27938
29.9 28501 296 28563
31.6 29063 314 29113

409897 246099 246099
50 50 50

40.6 20000 246 20300
241 21625 19.7 21875
15.9 24000 18.6 24125
15.1 24760 16.6 24771
14.4 25271 14.1 25437
221 25793 21 25803
8.6 26063 -3.2 26299

18.6 26750 126 26938
249 27188 26.1 27375
244 27813 238 27938
299 28501 29.6 28563
316 29063 314 28113

3

409784 246084 246064

2000 1000 2428

40.6 20000 246 20300
241 21625 19.7 21875
15.9 24000 18.6 24125
15.1 24760 16.6 24771
14.4 25271 14.1 25437
221 25793 21 25803
8.6 26063 -3.2 26299
18.6 26750 12.6 26938
249 27188 26.1 27375
24.4 27813 236 27938
29.9 28501 296 28563

0

20.6
21.3
16.6
14.1
16.1
196
13.85
19.1
25
246
301
406

206
213
16.6
14.1
16.1
19.6
13.85

PAGE 2

19.1

25
246
30.1
406

206

21.3
16.6
141
16.1

19.6
13.85
19.1
25
246
30.1

20560
23075
24250
24875
25469
25876
26438
27000
27500
28095
28751
29500

20560
23075
24250
24875
25469
25876
26438

27000
27500
28095
28751
28500

20560

23075
24250
24875
25469

25878
26438
27000

27500
28095
28751



GR 299 28876 306 29013 316 29063 314 29113 40.6 29500
GR 523 29600 556 34310

NC .11 1 .03 A 3

QT 6 82678 180183 246013 409622 246013 246013

X1 1M 69 20000 27900 3200 3000 3379

GR 556 18300 50.9 20000 386 20100 146 20200 10.6 20300
GR 9 20400 106 20480 10.5 20510 12.4 20750 8.6 20800
GR 76 21030 9 21050 83 21130 36 21250 86 21300
GR 216 21400 16.6 21500 171 21550 146 21600 116 21800
GR 186 22100 206 22140 22.1 22200 22.8 22330 216 22500
GR 214 22700 204 22830 19.6 23000 17 23200 17 23300
GR 17 23430 16.3 23590 16 23720 15.6 23800 16.1 23900
GR 166 24000 16.4 24100 148 24230 156 24280 156 24320
GR 148 24330 16.1 24340 16.5 24500 206 24750 218 24820
GR 233 24990 218 25000 20.1 25140 21.8 25300 208 25400
GR 213 25610 206 25990 211 26100 223 26150 216 26300
GR 225 26400 321 26740 32.1 26900 31.6 26920 33.1 27120
GR 355 27400 35.5 27500 38.6 27700 40.8 27900 421 28360
GR 434 28383 442 28375 50 28500 55 32250

NC .11 M .03 A 3
QT 6 82900 180169 245944 409400 245944 245944
X1 199 56 20000 27198 3850 6150 46486
GR 55 19610 50 19880 406 20000 38.6 20040 22.3 20150
GR 211 20500 19.1 20590 17.1 20700 15.3 20790 15.6 20820
GR 148 20900 14.8 20990 15.6 21050 15.6 21150 106 21350
GR 86 21500 76 21590 4.4 21750 86 21790 186 21800
GR 226 21840 244 21870 24.4 21980 226 21990 18.7 22100
GR 2286 22190 261 22250 26.1 22350 246 22480 236 22590
GR 236 22610 244 22790 2486 22830 27.8 23390 291 23430
GR 278 23590 271 23600 27.8 23620 252 23990 226 24150
GR 226 24380 232 24880 23.5 24990 224 25380 19.8 25500
1
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GR 206 25640 19.6 25790 19.5 25890 21.8 26590 20.5 26700
GR 224 26750 22.4 26800 30.6 26980 40.6 27198 50 27250
GR 56 27350

QT 6 83003 180162 245912 409297 245912 2450912

X1 240 50 20000 27114 400 5000 2165

GR 55 19810 50 19900 406 20000 36.6 20100 306 20200
GR 298 20250 306 20300 31.5 20350 31.5 20575 30.0 20675
GR 308 20775 306 20800 31.8 21000 32.5 21120 30.6 21200
GR 268 21400 241 21520 16.6 21630 14.6 21800 16.1 21950
GR 156 22000 16.1 22050 14.6 22090 131 22200 13.6 22400
GR 136 22700 11.6 22800 16.1 22850 14.8 22880 15.4 23000
GR 9 23200 46 23400 14.6 23550 16.9 23580 208 23600
GR 251 23650 201 24200 245 24650 231 24775 23.8 24800
GR 23.8 24950 228 25000 21.8 25800 22.8 26200 236 26400
GR 246 26565 340 26800 38.6 26950 406 27114 55 27250

NC 11 1 03 A 3
QT 6 83066 180158 245892 409234 245892 245892




X1 265 33 20000 26332 400 1650 1320

GR 55 19800 50 199C0 40.6 20000 32.6 20250 7.6 20450
GR 55 20490 146 21100 17.1 21120 16.8 21180 284 21300
GR 284 21650 244 22150 245 22250 2886 22400 316 22850
GR 331 23200 341 23600 316 23890 336 24050 33.1 24160
GR 32 24250 32.6 24375 346 24490 31.6 24650 341 24760
GR 336 25000 316 25120 31.5 25420 326 25470 326 25700
GR 366 25850 41 26332 55 26410

NC .11 A1 .03 1 3

QT 6 83384 180138 245789 408906 245789 245789

X1 3.95 51 20000 25799 5700 7500 6864

GR 60 19850 556 19900 50 19950 40.6 20000 231 20490
GR 248 20550 276 20790 21.8 20960 176 21120 202 21175
GR 218 21275 19.1 21350 202 21475 13.1 21575 17.9 21650
GR 126 21850 8.3 21950 126 22150 241 22290 236 22490
GR 202 22550 22 22640 176 22750 24 22900 24 23150
GR 25 23250 25 23550 228 23600 236 23690 24 23850
GR 206 23930 205 24000 225 24100 225 24150 216 24200
GR 216 24250 24 24300 8.6 24450 56 24590 16.6 24750
GR 986 24900 21.6 25000 216 25050 209 25100 28.6 25240
GR 24 25290 26.1 25350 346 25500 41.1 25799 55 256900
GR 60 26100

QT 6 83505 180131 245755 408795 245755 245755
X1 439 31 20000 27221 1000 3350 2323
GR 60 19550 55 19800 50 19950 406 20000 326 20200
GR 276 20340 256 20450 268 20630 256 21000 28.9 22400
GR 221 22650 26.3 23200 24.8 23310 281 23680 26.4 23930
GR 286 24500 18.5 24820 246 25150 14.6 25250 56 25475
GR 288 25850 286 25840 252 26000 208 26050 22.8 26120
GR 21.8 26200 266 26300 2786 26600 408 27221 55 27400
GR 60 29600
1
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QT 6 B3740 1B0116 245681 408560 245681 245681

X1 532 48 20000 25209 6850 4500 4910

GR 60 18390 55 19500 50 18800 40.6 20000 28.6 20225
GR 278 20300 2850 20450 256 20600 224 20635 22.4 20665
GR 256 20700 23 20800 254 20825 254 20875 226 21100
GR 23 21350 216 21400 23.4 21440 214 21450 22.9 21840
GR 256 21880 256 22060 24.4 22070 226 22180 236 22200
GR 176 22230 226 22340 221 22440 201 22450 16.6 22660
GR 171 22775 156 22800 9.4 23040 25.6 23200 29.6 23400
GR 296 23675 305 23750 274 23900 26.4 24120 24.1 24275
GR 286 24545 26.1 24575 30.6 24700 356 24775 36 24865
GR 416 25209 55 25250 60 25300

NC  .i1 M .03 A 3

QT 6 83856 180109 245645 408444 245645 245645

X1 578 35 20000 24218 7000 4000 2429

GR 60 19600 55 19800 40.8 20000 316 20300 30.1 20450
GR 28 20500 31 20725 31 20850 28 20950 247 21025




GR 181
GR 113
GR 216
GR 175
GR 228
QT 6
X1 586
GR 55
GR 488
GR 404
GR 269
GR 301
GR 247
GR 129
GR 251
GR 174
GR 208
NC M
QT 6
X1 588
X3 10
SB 1.05
QT 6
X1 5.887
X2
X3 10
BT 6
BT 23900
28FEBOO
NC 11
QT 6
X1 5907
QT 6
X1 8635
GR 60
GR 344
GR 296
GR 128
GR 266
GR 344
GR 55
QT 6
X1 699
GR 85
GR 45
GR 309
GR 241

21050 18.6
21550 12.6
21860 213
22450 296
23350 23.6
83876 180108
50 20000
18900 56.3
20038 463
20114 39.4
20234 24.4
20450 28
21025 18.1
21450 11.3
21775 216
22400 17.5
23300 22.8
A1 .03
83881 180107
0 20000
1.5 25
83883 180107
0 20000
1 51.9
18900 55
56.3 51.9
09:37:31
11 .03
83888 180106
0 20000
84000 180100
32 20000
19810 55
21700 268
23500 206
24200 215
24975 286
27558 306
28900 60
79457 170236
51 20050
18650 60
20030 411
21850 30.6
22475 23

21300 15.2 21340 18.6 21375
21575 12.6 21610 138 21640
22125 216 22175 21.1 22325
22650 27.4 23150 256 23200
23450 411 24218 55 24250
245639 408424 245639 245639
23920 4500 500 422
20000 56.1 20001 52.6 20019
20057 42.9 20067 418 20076
20138 38.4 20162 35.5 20186
20255 239 20275 229 20295
20500 31 20725 31 20850
21050 18.6 21300 15.2 21340
21550 12.6 21575 126 21610
21860 213 22125 216 22175
22450 296 22650 27.4 23150
23350 236 23450 56.3 23920
3 5
245637 408419 245637 245637
23920 100 100 100
56.3 56.3
716.60 323.41 100542 31.77
245637 408417 245637 245637
23920 37 37 37
56.3
56.3 56.3
556 20000 56.3 56.3 20023
23820 56.3 56.3 24090 55
4 3
245635 408411 245635 245635
23920 100 100 100
245600 408300 245600 245600
28695 1900 3800 2339
19999 411 20000 296 20700
21950 344 22250 37 22420
23720 19.5 23940 203 24000
24450 19.1 24500 223 24580
26050 356 26563 36.4 27030
28000 311 28070 298 28695
29350
229864 388397 229864 220864
28300 3500 3400 3379
19600 55 19800 50 19950
20050 34.6 20500 316 20900
22120 13 22280 222 22400
22600 283 22800 271 22900

128 21450
251 21775
17.4 22400
208 23300
60 24330
51.9 20023
41.4 20095
33.5 20210
316 20300
28 20950
18.6 21375
13.9 21640
211 22325
256 23200
55 24090
1.5 1.5
56.3 51.9
55
PAGE 56
30.6 21150
326 23000
146 24083
21.5 24667
33.8 27250
50 28750
46.1 20000
296 21300
22 22450
29.5 23090



GR 294
GR 303
GR 3041
GR 316
GR 281
GR 30.1
GR 65
QT 6
Xt 7.37
GR 65
GR 376
GR 15
GR 251
GR 586
GR 15
GR 186
GR 60
NC .11
X1 7.379
X3 10
X1 7.31T91
X2
X3 10
BT 12
BT 20000
BT 586
BT 55
GR 65
GR 376
GR 15
1

28FEBQO
GR 23
GR 571
GR 5786
GR 15
GR 186
GR 80
X1 7.3838
X2
X3 10
BT 12
BT 20000
BT 586
BT 55
NC M
X1 7.3932
X3 10
GR 65

23095 31.9
24880 286
25800 2886
26350 30.1
26900 28.6
27900 40.2
32700
76760 164380
36 19650
18310 60
20100 38.3
20712 249
21200 246
21350 586
26412 28.8
26900 578
28000 65
.11 .03
0 20000
42 20000
18310 65
58.6 576
576 27026
28000 80
18310 60
20100 38.3
20712 576
09:37:31
21000 24.6
21308 576
25700 58.6
26424 288
26900 576
28000 85
0 20000
18310 65
58.6 576
576 27026
28000 60
1 .03
36 20000
18310 60

23520 296 23650 31.4 24050
24890 29.9 24900 17.5 25080
25920 30 25950 27.8 26100
26500 31.3 26550 281 26625
27000 316 27200 311 27300
28300 50 28500 55 28700
220520 376580 220520 220520
27850 3500 1400 2006
19650 50 19900 58.6 20000
20140 28.7 20290 31.5 20330
20790 23 21000 246 21120
21290 571 21308 57.1 21326
25650 586 25700 57.6 25700
26650 26 26700 258 26750
27026 58.6 27026 50 27800
28800
3 5
27026 50 50 50
58.6 58.6
27026 1 1 1
58.6 58.6
65 19650 60 60 19900
21328 58.6 57.6 25650 58.6
58.6 57.6 27800 50 50
60 28800 65 65
19650 50 19900 58.6 20000
20140 287 20290 31.5 20330
20712 576 20724 15 20724
21120 24.3 21180 251 21200
213286 58.6 21326 58.6 25650
25725 15 26412 57.6 26412
26650 26 26700 256 26750
27026 58.6 27026 50 27800
28800
27026 25 25 25
58.6 58.6
65 19650 60 60 19900
21326 58.6 57.6 25650 58.6
58.6 57.6 27800 50 50
60 28800 65 65
A 3
27026 50 50 50
58.6 58.6
19650 50 19900 58.6 20000

28.6 24400
15.2 25400
286 26200
299 26825
32.3 27400
60 30000
57.6 20000
23.5 20510
243 21180
58.6 21326
56.8 25725
26.6 26770
56 27850
50 50
58.6 25700
27850 55
576 20000
235 20510
249 20790
PAGE 6
246 21250
58.6 25700
57.6 26424
266 26770
55 27850
50 50
58.6 25700
27850 55
57.6 20000



376
15
251
58.6

- 15
18.6
60

6
7.4026

1M
7.44
60
46
29.6
216
208
176
236
256
31.6
32.6
356
30.6
30.6
276
218
238
2886
42

28FEBOO

NC
QT
X1

GR
GR
GR
GR
GR
GR

0.1

7.61

80
41.2
19.56
416
394
309
X1 7.76

62

54
34.6
286
246
19.6
286
36.6
36.6

GR
GR
GR
GR
GR
GR
GR
GR

20100 383 20140
20712 249 20790
21200 246 21290
21350 686 25650
26412 28.8 26650
26900 576 27026
28000 65 28800
76526 163871 219709
0 20000 27026
.11 .03 1
90 288.17 8626.8
0 60 157.55
538.7 44 5714
683.85 276 8444
1155.82 206 1207.78
1335.35 226 1354.87
1637.79 186 174525
1854.48 226 1905.39
2652.91 266 2771.96
3121 31.6 344545
3918.06 336 4022.21
4545.93 346 4619.78
4871.8 306 4887.73
5783 306 592376
6188.13 266 6316.32
6638.3 186 6691.9
7191.49 226 731864
7863.44 31.6 794503
8491.74 44 8523.89
09:37:31
0.1 0.03 0.1
75056 160681 214619
30 20000 28625
19450 55 19550
20000 27.3 20292
20975 276 21250
22200 416 22355
25170 396 25270
27700 264 27730
a0 771 9836.14
0 62 489.26
853.86 50 904.39
1111.99 306 1137.07
1307.23 276 1341.56
1951.16 236 2064.42
2310.8 206 2379.51
2702.12 366 2738.89
3902.11 37.6 3938.95
4704.59 35.6 477145

3

28.7 20290 316 20330 235 20510
23 21000 246 21120 24.3 21180
571 21308 571 21326 58.6 21326
58.6 25700 576 25700 58.6 25725
26 26700 258 26750 26.6 26770
58.6 27026 50 27800 55 27850
375554 219709 219709
50 50 50
215 215 215
58 288.17 54 404.14 50 490.42
42  587.77 42  597.78 42 587.79
276 907.68 296 1076.54 256 110252
186 127823 17.6  1294.06 17.6 132242
226 1433.02 216 149291 176 1583.87
18.6 1765.13 226 1780.23 236 1798.41
216 220214 226 242373 23.6 2523.95
276 285568 206 291096 306 29847
306 3520.23 306 3584.43 31.6 3651.02
346  4090.8 346 434729 356 445493
336 473257 328 4759.42 326 4803.28
296 5406862 286 5650.97 288 5748.58
326 60416 316 6106.82 30.6 614378
266 6489.01 246 652164 226 6630.29
18.6 6740.55 216 6926.11 236 7084.01
256 743712 266 7521.89 276 766668
346 8061.17 356 812575 366 8139.14
50 8580.37 52  8626.8 60 87723
PAGE 7
0.3
369116 214619 214619
1280 562 880
50 19720 45 199800 40 19950
284 20725 26.9 20750 209 20790
281 21625 241 21650 34.6 22000
36.2 23780 386 24025 406 24920
33.4 25725 28.1 26330 27.8 26917
241 27920 40.6 28625 60 28650
850 800 820
60 69224 58 771 56  834.79
44 1003.91 42 1016.08 376 1084.32
306 1153.38 326 1179.64 32.6 1207.07
236 1385.86 236 143249 246 1476.77
19.6 2142.98 186 216823 18.6 2267.16
2086 241542 226 2486.57 246 2522.73
366 30638 356 3134.15 3586 3511.39
386 4169.32 38.6 4408.28 37.6 4583.59
356 4823.96 36.6 4877.86 366 4962.19




346
33.6
386
34.6
29.6
2186
29.6
326
376

8.18
62
44

2956

276
16.6
236
31.6
32.6
35.6
376
36.6
33.6
236
2756
326
25.6
286
36.6

28FEBOO

X1

GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

8.67
60.0
42
36.6
376
30.6
29.6
276
256
216
236
28.6
286
26.6
316
356
44
44
326

X1
GR

9.25
58

5096.4 336 52006
5503.25 326 572549
6685.89 386 6916.53
7149.29 36.6 7216.18
7513.65 246 7662.68
8265.65 23.6 8385.69
8539.72 296 861067
9102.53 32.6 928983

9442.2 50 9592.67

a0 0 1013128
0 58 12367
57184 42 589.79
855.4 286 916.54
1217.35 27.6 1403.32

1636.4 206 1679.92

1899.9 226 1983.03
2558.94 33.6 26419
3149.65 326 3348.49
4123.51 346 422384
4533.46 396 4687
6288.59 36.6 6508.12
7117.63 336 7452686

76976 256 7890.71
8468.81 26.6 8519

8886.8 346 89972
9193.51 226 927424
9505.21 29.6 9566.81
9818.22 50 10131.28

09:37:31
90 4913 16141
1.00 44 500
3700 356 4000
4355 3786 4544
5344 .31 36.6 540833
6107.72 29.6 6130.49
6345.87 306 6355.86
6379.42 26.6 6384.35
6477.2 256 6487.81
6661 20.6 6693.14
6714.37 246 672229
6773.68 286 682895
7115.84 27.6 7173.41
7317.91 276 73498
7445.67 326 74980.79
7717.98 366 77387
8476 46 8664
9089 42 9534
13794 346 14434
90 148297 13375
0 54 8432

336 522577 346 53185 346 5421.72
33.6 5841.58 356 5949.58 376 6028.99
37.6 693531 336 6967.93 33.6 7064.54
3686 7267.72 346 7318.26 316 746261
236 77283 226 7866.81 21.6 8042.58
266 8411.89 286 8458.17 286 8502.6
286 8716.35 296 881257 306 8958.68
336 9306.53 366 93119 36.6 939753
60 9836.14 70 12158.31 70 12225.01

2044 2141 2196
52 28294 321.61 45 4417
42  593.39 336 63346 316 77548
286 101847 266 1059.85 266 1186.1
236 146929 186 1520.89 16.6 1574.93
266 173264 256 17814 256 1838.17
226 2029.11 276 238307 296 244235
346 2767.24 346 2895.38 33.86 3086.86
336 34181 356 35063 356 3858.66
346 4323.83 35.6 4468.25 36.6 4520.54

396 4806.62 386 5470.77 36.6 5861.13
35668 6711.54 346 6830.72 346 690504
306 7500.68 256 7546.39 236 75825

256 794546 266 8014.74 276 81341

266 8658.6 276 8769.8 296 8857.3

32.6 9008.48 31.6 9035.85 2B6 9071.18
226 93674 28.6 939516 3086 9438.96
326 9611.97 346 9726.04 356 9755.25

55 10634.33 60 1110523 50 11235.27
PAGE 8
9000 3177 2391
42 1200 3886 3000 42 3400
346 4156 34.6 4243 356 4299

42 4791 44 4913 5213
35.6 5469 32.6 6008 31.6 6099
286 6139.98 286 6320.91 296 6337.56
306 63619 296 6367.24 286 637257
25.6 6389.27 246 63942 246 6448.01

248 6531.11 2386 6574.41 26 6617.7

206 6693.37 216 6700.26 226 6707.16
256 6730.22 256 6736.32 276 675254
29.6 6895.05 296 69352 286 7010.54
266 718662 256 7202.96 256 7286.02

286 738276 296 7416.84 30.6 7426.5
336 7506.12 336 76739 346 7700.56
376 776194 42 7849.08 42 8423
48 8805 48 8992 46 9040
366 11234 30.6 11284 26.6 13254
42 14977 50, 16141 50 16721
3200 3200 3062
46  290.31 42 343.23 42 42017



GR 44 47639 44 6778 42 74206 39 102807 40 1064.74
GR 42 1207.02 42 148297 366 1531.82 366 173364 42 1778.92
GR 42 183514 366 18537 366 2042.83 386 205893 42 2165.87
GR 376 265373 366 288443 346 207332 326 31251 306 3227.31
GR 306 344043 326 353947 326 3694.91 336 379625 336 3879.19
GR 326 388323 306 401425 316 4053.84 236 4077.66 216 41033
GR 216 414249 236 421025 296 442822 306 451225 296 4548.08
GR 296 468339 306 482204 316 485924 316 494596 326 4969.93
GR 326 516413 286 525078 276 5489.81 306 558626 296 56741
GR 296 584008 286 593349 206 6117.52 306 621887 206 629143
GR 356 662231 42 70005 42 718601 46 7281.58 50 7365.02
GR 50 741273 48 753052 48 825876 46 840942 46 859554
GR 44 914424 42 927805 406 9380 406 9800 42 103006
GR 42 10877 376 109500 346 11000 324 11300 324 12100
GR 346 12200 346 12500 326 12700 260 13025 42 13375
GR 50 13850 48 14445 50 14503 52 14900 50 14921
GR 50 14976.91 54 15030.06 54 1545195 48 15500.12 46 15542.67
QT 4 66800 143300 174300 333600
NC 012 012 003 1 3
X1 1012 89 2366.85 633006 7700 1000 4594
X3 10 123204 547
GR 556 0 552 90 549 16112 548 31829 545 400
GR 545 50544 504 5901 507 64414 496 76376  49.8 82119
GR 479 85374 509 89511 51 92761 49 95175 479 10543
GR 503 108594 533 1160.37 547 123204 501 1287.74 49 137379
GR 486 148272 491 162228 462 1678.02 463 178182 483 1866.53
GR 492 19494 488 207516  47.9 216311 438 222071 426 2269.24
GR 416 2366.85 406 239175 39 245247  37.7 254887 379 276545
GR 376 295260 38 315781 386 3200.81 383 341304 381 3746.92
GR 381 399399 389 418579 388 428636 405 449972 399 47289
1
28FEBO0  09:37:31 PAGE 9
GR 386 4754.82 401 4907.5 404627 4943023 389 498451 372 5041.95
GR 37.2 511968 364 517729  37.3 527711 368 535515 381 551864
GR 37.9 5567.34 365 561359 335 66552 325 57695  30.3 580347
GR 328 590224 328 59825 342 603084 365 606752 375 6124.9
GR 37.8 6207.91 405 627313  43.8 6330.06 415 6462.94 414 6636.96
GR 448 6697.83 455 672893 445 681963 45 686177  44.5 6960.04
GR 448 702056 4505 7060 447 711534 454 7181.81 456 7240
GR 456 7360 455 74686 434 7632.04 446 786456 476 7908.88
GR 47.7 798252 487 804472  48.8 8220 558 8990
1
28FEBO0  09:37:31 PAGE 10
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL  OLOSS L-BANKELEV
Q QOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 1



o

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION CF

PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR

DETAILS.
0

CCHV= 100 CEHV= 300
*SECNC .010
010 4950 46.30 00 4630 46.30 .00 .00 .00 4060
82400.0 3.6 823936 28 1728 2371413 138.8 .0 .0 4060
.00 .02 .35 02 120 .030 .120 .000 -3.20 19939.36
000001 0. 0. 0. 0 0 0 .00 9609.36 29548.72

*SECNC .020
020 4950 4630 00 .00 46.30 .00 .00 .00 40.60
82402.0 3.5 823856 28 172.8 2371416 1388 2726 110 4060
.04 .02 .35 .02 120 030 120 000 -3.20 19938.36
000001 50. 50. 50. 0 0 0 .00 9609.36 29548.72

CCHv= 100 CEHV= 300
*SECNC 470
470 4950 46.30 .00 00 46.30 .00 .00 .00 4060
82516.0 3.5 825096 2.8 1729 23715631 1389 13502.1 5445 4060
1.98 .02 .35 .02 120 030 120 .000 -3.20 19939.35
.000001 2000. 2428. 1000. 0 0 0 .00 9609.38 29548.73

CCHv= 100 CEHV= 300
*SECNO 1.110
1.110 4270 4630 .00 .00 4631 .00 .00 .00 5080
82678.0 0 825944 838 .0 2021331 2321.2 308311 1239.7 40.80
4.28 .00 41 04 000 030 110 000 3.60 20037.37
.000001  3200. 3379. 3000. 0 0 0 .00 8382.97 28420.34

CCHv= 100 CEHV= 300
*SECNO 1.990
1990 4191 46.31 .00 .00 46.31 .00 .01 .00 40.60
82900.0 8.1 828892 2.8 2599 1748338 901 50916.0 20858 40.60
7.00 .03 47 03 110 030 110 .000 4.40 19908.92
.000001 3850. 4646. 6150. 0 o 0 .00 7320.85 27229.57

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS

*SECNO 2.400
2400 4171 48631 .00 00 46.31 .00 .00 .00 40.60

L-BANK ELEV
Q QLCB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VILOB VCH VROB  XNL XNCH XNR WTN ELMIN  SSTA

SLOPE XLOBL XLCH XLOBR |[TRIAL IDC ICONT CORAR TOPWID ENDST



83003.0 57 829923 50 173.5 168216.5 154.0 59457.1 24471 40.60
8.22 .03 48 03 110 030 110 .000 4.60 19939.24
000001 400. 2185. 5000. 0 0 0 .00 7228.69 27167.94

CCHv= 100 CEHV=  .300
*SECNO 2.650

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .53

2650 4081 46.31 .00 00 46.32 .01 .00 .00 40.60

B3066.0 10.8 83050.5 46 1736 1091236 78.6 63665.2 2653.0 41.00
8.70 .06 .76 .06 110 030 110 000 5.50 19939.23

.000005 400. 1320. 1650. 0 0 0 .00 6422.37 26361.60

CCHv= 100 CEHV=  .300
*SECNO 3.850

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.61

3.950 40.74 4634 00 00 46.34 .01 .02 .00 40.60
83394.0 3.4 83387.0 36 875 1401375 995 833364 36206 41.10
11.91 .04 .60 .04 110 030 110 .000 5.60 19969.50
.000002 5700. 6864. 7500. 0 0 0 .00 5867.54 25837.04

*SECNO 4.390
4390 40.74 46.34 .00 .00 46.35 .01 .01 .00 40.60
83505.0 3.7 834924 8.8 87.8 144640.3 2051 90943.5 39726 40.60
13.02 .04 .58 .04 110 030 .110 .000 560 19969.45
.000002 1000. 2323. 3350. 0 0 0 .00 7322.96 27292.41

*SECNO 5.320
5320 36.96 48.36 00 .00 4636 .01 .02 .00 40.60
83740.0 20.0 83718.3 1.7 3522 107889.6 34.6 105222.8 46896 41.60
14.78 .06 .78 05 110 030 .110 .000 9.40 19877.57
.000004 6850. 4810. 4500. 0 0 0 .00 534598 25223.55

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNGC 5.780
5.780 35.07 46.37 .00 .00 46.38 .01 .01 .00 40.80
83856.0 155 838384 21 2186 855426 320 1106649 49698 41.10
16.47 .07 .98 06 110 030 110 .000 11.30 18921.54




000007 7000. 2429. 4000 0 0 0 .00 4308.60 24230.13

*SECNO 5.860
5860 35.07 46.37 .00 .00 46.38 .02 .00 .00 56.30
83876.0 .0 83876.0 0 .0 783837 .0 111470.4 50124 56.30
15.58 00 107 .00 000 030 000 .000 11.30 20056.42
.000008 4500. 422. 500. 0 0 0 .00 3720.94 23777.36

CCHv= 300 CEHV=  .500
*SECNO 5.880

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

5.880 35.07 46.37 .00 .00 46.39 .02 .00 .00 56.30
83881.0 .0 83881.0 .0 .0 78352.5 .0 111650.3 5021.0 56.30
15.61 .00 107 .00 000 030 000 .000 11.30 20056.49

.000008 100. 100. 100. 0 0 0 .00 3720.75 23777.24

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA S8 ELCHU ELCHD
1.05 150 250 .00 71660 323.41100542.00 31.77 150 150

*SECNO 5.887
CLASS ALOW FLOW

3420 BRIDGE W.S.=  46.37 BRIDGE VELOCITY= 1.03 CALCULATED CHANNEL AREA=
81593.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
WEIRLN
AREA
.00 4639 .00 0. 83881. 100542. 100518. 5190 586.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

5.887 3507 46.37 00 00  46.39 .02 .00 .00 58.30
83883.0 .0 83883.0 .0 .0 78362.7 .0 111716.8 5024.1 56.30
15.62 .00 107 .00 000 030 000 000 11.30 20056.47

.000008 37. 37. 37. 0 0 0 .00 3720.81 23777.28




CCHv= 100 CEHV= 300

*SECNO 5.907
5.907 3507 46.37 00 00 4639 .02 .00 .00 56.30
83888.0 .0 83888.0 .0 0 783657 .0 111896.7 5032.7 56.30
15.64 00 107 00 000 .030 .000 .000 11.30 20056.46
.000008 100. 100. 100. 0 0 0 .00 3720.83 23777.29

*SECNO 6.350
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52

6.350 3360 4640 .00 .00 46.40 .01 .01 .00 41.10
84000.0 .0 839621 379 1.0 1415244 380.1 117816.9 5368.0 2560
16.74 .01 .59 40 110 030 110 000 12.80 19999.62
.000003 1900. 2338. 3800. 0 0 0 .00 8740.65 28740.27

*SECNO 6.990
6.990 3341 4641 00 .00 46.41 .00 .01 00 4110
79457.0 40 794338 192 939 1418226 394.2 1288408 6034.1 40.20
18.41 .04 .56 05 110 030 110 000 13.00 19995.95
.000003 3500. 3379. 3400. 0 0 0 .00 8430.90 28426.85

*SECNO 7.370

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = .35

7.370 3141 46.41 .00 00 46.45 .04 .02 .01 60.00
76760.0 .0 76760.0 .0 .0 46012.6 0 1331759 62822 55.00
18.75 .00 167 .00 000 030 000 .000 15.00 20055.93
.000022 3500. 2006. 1400. 0 0 0 .00 2340.33 26989.86

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 300 CEHvV= .500
*SECNO 7.379

3265 DIVIDED FLOW




3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 3141 46.41 .00 .00 4845 .04 .00 .00 60.00
76760.0 .0 76760.0 .0 0 459916 .0 133228.7 62849 55.00
18.76 .00 167 .00 000 030 .000 .000 15.00 20055.97
.000022 50. 50. 50. 0 0 0 .00 2340.10 26985.83
*SECNO 7.379

3265 DIVIDED FLOW
3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.379 3141 46.41 .00 .00 46.45 .05 .00 .00 58.60
76760.0 .0 76760.0 0 .0 450466 .0 133229.8 62849 5860
18.76 .00 1.70 00 000 .030 .000 000 15.00 20055.97
.000024 1. 1. 1. 0 0 0 .00 2294.81 26989.84

*SECNO 7.384

3265 DIVIDED FLOW
3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.384 3141 4641 .00 .00 4645 .05 .00 .00 5860
76760.0 .0 76760.0 0 .0 450457 .0 1332556 6286.2 5860
18.76 .00 170 .00 000 .030 .000 .000 15.00 20055.97
.000024 25. 25. 25. 0 0 0 .00 2294.80 26989.83

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLoB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN  SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC [CONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNQO 7.393

3265 DIVIDED FLOW




3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.393 3141 4641 .00 00 46.45 .04 .00 .00 58.60
76760.0 .0 76760.0 0 .0 456602 .0 133307.7 62889 5860
18.77 .00 168 .00 000 030 .0DC .000 15.00 20055.96

.000022 50. 50. 50. 0 0 0 .00 2318.83 26989.84

*SECNO 7.403
3265 DIVIDED FLOW

7403 3141 464 .00 .00 46.45 .04 .00 .00 58.60
76526.0 .0 76526.0 0 .0 45665.8 .0 133360.1 62915 58.60
18.78 .00 168 00 000 .030 .000 000 15.00 20055.95
.000022 50. 50. 50. 0 0 0 .00 2318.89 26989.85

CCHv= 100 CEHV= .300
*SECNO 7.440

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.98

7440 28.85 46.45 .00 .00 46.46 .00 .00 .00 58.00
76526.0 .0 76526.0 .0 .0 143881.3 .0 1338279 63170 52.00

18.89 .00 .63 .00 000 030 .000 000 1760 533.22
.0a0002 215, 215. 215 2 0 0 .00 8013.77 8546.99

CCHv= 100 CEHV= .300
*SECNO 7.610

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

7610 2696 46.46 .00 .00 4846 .01 .00 .00  41.20
75056.0 47.3 75007.5 12 530.1 114351.3 22.2 1364442 64874 4060
19.26 .09 .66 08 110 030 110 000 19.50 19847.27
.000006 1280. 880. 562. 0 0 0 .00 8785.29 28632.56

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WIN ELMIN SSTA

SLOPE XLOBLL. XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNQO 7.760
7.760 27.86 45.46 .00 .00 46.47 .01 .00 .00 58.00
75056.0 .0 75086.0 0 .0 1224733 .0 1386786 6651.0 60.00
19.63 .00 .61 00 000 030 .000 .000 18.60 963.12
.000004 850. 820. 800 0 0 0 .00 8586.58 9549.70




*SECNO 8.180
B.180 29.87 46.47 .00 00 46.48 .00 .01 .00 862.00
75056.0 .0 75056.0 .0 .0 136949.2 .0 1452178 71106 50.00
20.75 .00 .55 .00 000 .030 .000 .000 1660 42755
000004 2044, 2196. 2141. 0 0 0 .00 9647.63 10075.17

*SECNO 8.670
3265 DIVIDED FLOW
8670 2588 4648 .00 .00 4649 .0 .01 .00 4400
75056.0 3273.4 717826 0 276958 117810.5 .0 155070.8 B8124.4 50.00
21.95 A2 .61 .00 110 030 000 .C00 20.60 422.34
.000006 9000. 2381. 3177 0 0 0 .00 14878.27 15630.30
*SECNO 9.250
3265 DIVIDED FLOW
3280 CROSS SECTION  9.25 EXTENDED .50 FEET
9.250 2490 46.50 .00 .00 46.51 .01 .02 .00 42.00
75056.0 5558 744793 20.8 54905 118244.7 3497 164599.2 9084.7 4200

23.31 .10 .63 .08 110 030 .110 .000 2160 277.51
.000007 3200. 3062. 3200. 0 0 0 .00 12180.39 15542.67

CCHv= 100 CEHV= 300
*SECNO 10.120
3265 DIVIDED FLOW

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =

3470 ENCROACHMENT STATIONS= 1232.0 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
10.120 16.36 46.66 .00 .00 4671 05 19 .01 4160
66800.0 1864 65737.2 8764 7182 351346 3848.6 1732841 100180 43.80
24.00 .26 1.87 23 120 030 120 000 30.30 16868.15
.000078 7700. 4594, 1000. 2 0 0 .00 5842.47 7895.01



1 .
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PAGE 18
T1 LAKEHOUSTON.......ccociieenns HARRIS COUNTY FLOOD INSURANCE STUDY
T2  (G103-00-00.....EFFECTIVE MODEL.................... 1973 DATUM ADJUSTMENT
T3  FILENAME:G1030FH2.IH2............ 50 YR FREQUENCY........ JJS.....12/10/96

J1 ICHECK INQ NINV  IDIR  STRT METRIC HVINS Q WSEL FQ

3 48.7

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 1BW  CHNIM ITRACE
2 -1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 2

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF

PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0

CCHv= 100 CEHV=  .300
*SECNO .010
010 5190 4870 00 4870 48.71 .0 .00 .00 4060
180200.0 16.9 1801696 135 349.0 259941.3 2804 0 .0 4080
.00 .05 89 .05 120 030 120 .000 -3.20 19913.83
.000002 0. 0. 0. 0 0 0 .00 9655.40 29569.23

*SECNO .020
.020 5190 4870 .00 .00 4871 .01 .00 .0C  40.60
180199.0 16.9 1801686 13.5 349.0 2599424 2804 2991 111 4060
.02 05 69 05 120 030 120 .000 -3.20 19913.83
.000002 50. 50. 50. 0 D 0 .00 9655.40 29569.23

CCHv= 100 CEHV=  .300
*SECNO .470

A70 5191 4871 .00 .00 48.71 .01 .01 .00 40.60
180193.0 16.9 180162.5 13.6 3484 259983.2 280.7 14811.7 546.2 4060

99 .05 69 .05 120 030 120 000 -3.20 19913.78
.000002 2000. 2428. 1000. 0 0 0 .00 9655.48 29569.27



CCHv= 100 CEHV= 300
*SECNO 1.410
1110 4511 4871 .00 00 4872 .01 .01 .00 50.80
180183.0 .0 178867.2 315.8 0 221102.8 3637.6 33618.6 12456 40.80
2.15 .00 81 09 000 030 110 .000 3.60 20017.78
000003 3200. 3379. 3000. 0 0 0 .00 8454.50 28472.27

CCHV= 100 CEHV=  .300
*SECNO 1.990
1.990 4433 4873 .00 .00 48.74 .01 02 .00 4060
180169.0 383 180117.5 132 527.0 192246.8 1B82.7 55855.0 2099.1 40.60
3.63 .07 .94 07 110 030 110 000 4.40 19870.32
.000004 3850. 4646. 6150. 0 0 0 .00 7372.64 27242.96

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR  WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 2.400
2.400 4414 48.74 .00 .00 4875 .01 .01 .00 40.60
180162.0 27.0 1801111 239 35623 1854841 3128 653744 24628 40.60
415 .08 .97 .08 110 030 .110 000 4.60 19913.42
.000005 400. 2165. 5000. 0 0 0 00 7277.44 27190.86

CCHvV= 100 CEHV= .300
*SECNO 2.650

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .56

2650 4324 4874 .00 .00 4877 .03 01 .01 40.60

180158.0 48.6 1800874 221 3527 1245161 167.0 70083.7 26695 41.00
4.40 14 145 43 110 030 110 000  5.50 19913.37

.000016  400. 1320. 1650. 0 0 0 .00 6461.78 26375.14

CCHv= 100 CEHV= 300
*SECNO 3.950

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52

3.950 43.22 4882 .00 .00 48.84 .02 .07 00 4060

180138.0 16.2 180103.0 188 179.3 1544926 216.0 92134.0 36424 4110
6.04 .08 117 .09 410 030 110 000 560 19956.33

.000007 5700. 6864. 7500. 0 D 0 .00 5898.69 25855.02



*SECNQ 4.390
4390 4324 48.84 .00 .00 48.86 .02 .02 .00 40.60
180131.0 17.4 1800726 41.0 1808 162693.5 4225 100820.2 3996.7 40.60
6.62 a0 1.1 40 110 030 110 .000 5.60 19956.15
.000008 1000. 2323. 3350. 0 0 0 .00 7367.34 27323.48

*SECNO 5.320
5320 3948 48.88 .00 .00 4891 .03 .05 .00 40.60
180116.0 93.6 180013.2 9.2 7291 121038.7 81.0 116708.7 47209 4160
7.54 13 1.49 11 110 030 110 .000 9.40 19823.86
.000014 6850. 4910. 4500. 0 0 0 00 540741 2523127

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV=  .300
*SECNO 5.780
5780 3761 4891 .00 .00 48.96 .05 .04 .01 40.80
180109.0 74.8 180023.8 105 4642 962805 704 1228709 5009.0 41.10
7.90 16 1.87 A5 110 030 110 .000 11.30 19885.65
.000022 7000. 2429. 4000. 1 0 0 .00 4350.35 24236.00

*SECNO 5.860
5860 37.61 4891 .00 00 4898 07 .01 .00 56.30
180108.0 .0 180108.0 .0 0 878913 .0 123787.4 50537 56.30
7.96 .00 2.05 .00 000 .030 000 .000 11.30 20037.46
.000026 4500. 422,  500. 2 0 0 00 3776.36 23813.81

CCHv= 300 CEHV=  .500
*SECNO 5.880
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30
5880 37.61 48.91 .00 .00 4898 .07 .00 .00 58.30
180107.0 .0 180107.0 .0 .0 87900.3 .0 1238892 50624 56.30

7.97 00 205 .00 .00 030 .000 .000 11,30 20037.45
.000026  100. 100. 100. 0 0 0 .00 3776.40 23813.85

SPECIAL BRIDGE

5B XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
1.05 150 250 .00 71660 323.41100542.00 31.77 1580 150




*SECNO 5.887
CLASS A LOWFLOW

3420 BRIDGE W.S.=  48.891 BRIDGE VELOCITY= 2.00 CALCULATED CHANNEL AREA=
90050.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
WEIRLN
AREA
.00 48.89 . 0. 180107. 100542. 100518. 51.80 56.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR [TRIAL IDC ICONT CORAR TOPWID ENDST

5887 3762 4892 .00 00 48.99 .07 01 .00 56.30
180107.0 .0 180107.0 .0 0 879376 .0 124083.9 50656 58.30
7.97 00 205 00 000 .030 .000 .000 11.30 20037.40

.000026 37. 37. 37. 0 0 0 .00 3776.59 23813.99

CCHv= 100 CEHV= 300
*SECNO 5.907
5907 3763 4893 .00 .00 48.99 .07 .00 .00 56.30
180106.0 .0 180106.0 .0 0 879474 0 124265.8 50742 56.30
7.99 00 205 .00 000 030 .000 .000 11.30 20037.39
000026  100. 100. 100. ¢ 0 0 .00 3776.64 23814.03

*SECNO 6.350
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.63

6.350 36.21 49.01 .00 .00 49.03 .02 03 .00 4110
180100.0 .0 180006.7 93.2 2.2 164226.7 507.5 1310588.3 54114 29.60
8.58 .02 110 18 110 030 110 000 12.80 19999.43
000010  1900. 2339. 3800. 1 0 0 .00 8747.88 28747.31

*SECNO 6.990
6.990 36.04 49.04 .00 .00 48.06 .02 .03 .00 41.10
170236.0 27.3 1701255 83.3 280.2 163499.7 798.0 1438317 6£081.2 40.20
9.48 A0 1.04 A0 110 030 110 000 13.00 19962.27
.000008 3500. 3379. 3400 2 0 0 .00 8518.21 2848047




*SECNO 7.370

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .34
7.370 34.02 4902 .00 .00 49.18 15 .08 .04 60.00
164380.0 .0 164380.0 .0 .0 522038 .0 1488225 6333.0 55.00

9.66 .00 315 00 000 .030 .000 .000 15.00 20042.88
.000068 3500. 2006. 1400. 2 0 0 .00 2406.12 26998.29

1
28FEBOO0  09:37:31 PAGE 23

SECNO DEPTH CWSEL CRMWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALCB ACH AROCB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 300 CEHV= 500
*SECNO 7.379
3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 34.03 4903 .00 .00 49.18 .15 .00 .00 80.00
164380.0 .0 164380.0 .0 .0 52208.3 .0 1488824 63358 55.00
9.66 00 315 00 000 .030 000 000 15.00 20042.87
.000068 50. 50. 50. 0 0 0 .00 2406.17 26998.30
*SECNO 7.379

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 34.02 4902 .00 .00 48.18 16 .00 .00 5860
164380.0 .0 164380.0 0 .0 511449 .0 148883.6 63358 58.60
9.66 .00 3.21 .00 .000 .030 .000 000 15.00 20042.87
.000076 1. 1. 1. 0 0 0 00 2359.13 26998.30
*SECNO 7.384

3265 DIVIDED FLOW




3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.384 3403 49.03 .00 00 4819 16 .00 .00 5860
164380.0 .0 164380.0 .0 .0 511415 .0 148913.0 6337.2 5860
8.67 00 321 00 000 030 .000 000 15.00 20042.87

.000076 25 25, 25, 0 0 0 .00 2359.09 26998.30

1
28FEBO0  09:37:31 PAGE 24

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLCBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNO 7.383

3265 DIiVIDED FLOW

3455 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.393 34.03 49.03 .00 .00 48.19 16 .00 .00 5860
164380.0 .0 164380.0 0 .0 51825.2 .0 148972.0 6339.9 5860
9.67 .00 347 .00 .000 030 .000 000 15.00 2004285

.b00068 50. 50. 50. 0 0 0 .00 2383.18 26998.31

*SECNO 7.403
3265 DIVIDED FLOW

7403 3404 49.04 .00 .00 4919 16 .00 .00 58.60
163871.0 .0 163871.0 0 .0 518443 .0 14903156 63426 58.60
9.68 00 318 .00 000 030 000 .000 15.00 20042.81

.000068 50. 50. 50. 0 0 0 .00 2383.38 26898.34

CCHv= 100 CEHV=  .300
*SECNO 7.440

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.10

7440 31680 45.20 .00 00 49.21 .02 .00 .01 58.00
163871.0 .0 163871.0 0 .0 165930.3 .0 1495690 63685 52.00

9.74 .00 .99 .00 000 .030 .000 000 17.60 500.14
.000007 215, 215, 215 2 0 0 .00 8072.66 8572.79




CCHV= 100 CEHV= 300

*SECNO 7.610
7610 2970 4820 .00 .00 4922 .02 .01 .00 4120

160681.0 175.6 160500.0 54 1082.6 1379436 47.7 1526546 65409 40.60
9.95 A6 116 A1 110 030 110 .000 19.50 19748.79

.000014 1280. 8B0. 562 2 0 0 .00 8887.29 28636.08

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNOQ 7.760
7.760 3081 49.21 .00 00 49.23 .02 .01 00 58.00
160681.0 .0 160681.0 .0 .0 146191.8 .0 156340.0 6706.2 60.00
10.15 00 110 00 000 030 000 000 1860 917.52
.000011  850. 820. 800 0 0 0 .00 866555 9683.07

*SECNO 8.180
8180 3264 4824 .00 .00 49258 .01 .02 .00  62.00
160681.0 .0 160681.0 .0 .0 163830.7 .0 1631546 7171.0 50.00
10.78 .00 .98 00 000 030 .000 000 16.60 34444
.000009 2044, 2196. 2141 0 0 0 .00 9774.74 10119.19

*SECNO 8.670
8670 2867 4927 .00 .00 49.28 .02 .03 .00 4400
160681.0 8924.3 151756.7 .0 40291.9 147756.3 .0 175868.5 82174 50.00
11.50 22 1.03 .00 110 .030 000 .000 2060 33570
.000014 9000. 2391. 3177. 2 0 0 .00 15698.83 16034.53

*SECNO 9.250
3265 DIVIDED FLOW
3280 CROSS SECTION  9.25 EXTENDED  3.30 FEET
9250 2771 4931 .00 .00 4933 .02 .04 00 4200
160681.0 1824.2 158720.0 136.7 89758 149808.8 1365.1 188190.3 9269.0 42.00

12.32 20  1.06 A0 110 030 110 000 21860 20523
000015 3200. 3062. 3200. 0 0 0 .00 13919.86 1554267

CCHV= 100 CEHv= 300
*SECNO 10.120




3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .30

3470 ENCROACHMENT STATIONS= 1232.0 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
10.120 19.27 4857 .00 .00 49.70 A3 .34 03 41860
143300.0 863.3 138552.9 38838 23429 466715 8841.8 199674.0 10336.7 43.80
12.76 37 297 44 120 030 120 000 30.30 1329.02
000134 7700. 4594. 1000. 2 0 0 .00 6975.83 8304.95

1

28FEBOO0  09:37:31 PAGE 26
Tt LAKE HOUSTON...........ccooieeeis HARRIS COUNTY FLOOD INSURANCE STUDY
T2  G103-00-00..... EFFECTIVE MODEL.................... 1973 DATUM ADJUSTMENT
T3  FILENAME:G1030FH2.1H2. ......... 100 YR FREQUENCY........ JJS.....12/10/96

JIICHECK INQ NINV IDIR STRT METRIC HVINS Q  WSEL FQ
4 49.7
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
3 -1

1
28FEBOO0  09:37:31 PAGE 27

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB  ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 3

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0

CCHV= 100 CEHV= .300
*SECNO .010
.010 5280 49.70 .00 4870 49.71 Rl .00 .00 4060
2456100.0 29.6 2460466 23.8 4405 2694413 3539 0 .0 4080
.00 .07 91 07 120 030 120 000 -3.20 19903.19
.000004 0. 0. 0. 0 0 ] .00 9674.59 29577.78

*SECNO .020
020 5290 49.70 .00 .00 4971 01 .00 .00 40.60
245099.0 296 2460456 23.8 4405 2694432 3539 3102 111 4060
.02 .07 Re 07 120 030 120 000 -3.20 19903.19




.000004 50. 50. 50. 0 0 0 00 9674.59 29577.78

CCHV= 100 CEHV=  .300
*SECNO 470
470 5291 4971 .00 .00 49.72 .01 01 .00 4060
246064.0 29.7 246010.5 238 4412 269510.8 354.5 15358.0 546.9 4060
75 .07 91 07 120 .030 120 000 -3.20 19903.11
.000004 2000. 2428. 1000. 0 0 0 .00 9674.73 29577.84

CCHv= 100 CEHV=  .300
*SECNO 1.110
1.110 46.12 49.72 .00 00 4874 .02 .02 .00 50.90
246013.0 .0 245501.7 5113 .0 229058.8 42259 34870.2 12481 40.80
163 .00 107 J2 000 030 110 .000 3.60 20009.57
.000005 3200. 3379. 3000 0 0 Q .00 8484.44 28494.02

CCHv= 100 CEHV= 300
*SECNO 1.590
1.990 4535 4975 .00 00 4977 .02 .03 .00 40.60
2459440 674 2458535 231 6672 1995704 2313 580726 21047 4060
268 00 123 A0 110 030 110 .000 4.40 19854.08
.000007 3850. 4646. 6150. 0 0 0 .00 7394.51 27248.59

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HvV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 2.400
2400 4516 4976 .00 .00 4879 03 .02 00 4080
245912.0 474 2458226 42.0 446.6 192774.0 3965 €67863.8 2469.3 4060
315 a1 1.28 A1 110 030 110 000 4.60 19902.52
.000008 400. 2165. 5000. 0 0 0 .00 7298.02 27200.54

CCHv= 100 CEHV= 300
*SECNO 2.650

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .57
2650 4426 49.76 .00 .00 4982 .05 .02 .01 4060
2458920 836 2457698 38.6 4474 1310252 2143 727855 26765 41.00

3.35 19 1.88 .18 110 030 110 000  5.50 19902.43
.000025 400. 1320. 1650 0 0 0 .00 6478.44 26380.87

CCHv= 100 CEHV= 300



*SECNO 3.950
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.49

3950 4429 4989 .00 .00 4993 .04 1 .00 4060

245789.0 28.7 245726.3 340 2282 1607209 2B0.3 958584 36516 41.10
4.59 A3 153 A2 110 030 110 .000 5.60 1995062

.000011 5700. 6&864. 7500. 1 0 0 .00 56912.21 25862.83

*SECNO 4.390
4.390 4432 4992 .00 .00 4996 .03 .03 .00 4060
2457550 305 2456525 72.0 2317 170552.0 541.4 1047285 4006.8 40.60
5.04 A3 144 A3 110 030 110 .000 5.60 19950.36
.000012 1000. 2323. 3350. 0 0 0 .00 7386.65 27337.01

*SECNO 5.320
5320 4059 49.99 Q0 .00 50.05 .06 .08 .01 40.60
245681.0 165.2 245498.8 17.0 937.8 1268225 107.7 121613.7 47343 41.60
5.75 18 194 16 110 030 110 .000 9.40 19800.24
000022 6850. 4910. 4500. 0 0 0 .00 5434.43 2523467

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHvV= 100 CEHV=  .300
*SECNO 5.780
5780 38.74 50.04 .00 00  50.13 .09 .a7 .01  40.80
2456450 132.7 2454935 188 600.6 100998.7 91.9 128098.4 5025.7 41.10
6.03 22 243 .20 110 030 110 .000 11.30 19869.93
.000035 7000. 2429. 4000. 2 0 0 .00 436864 24238.57

*SECNO 5.860
5.860 3B8.74 50.04 .00 .00 50.15 M .02 .01 56.30
245639.0 .0 245639.0 .0 0 921563 .0 1290656 50714 56.30
6.07 .00 2867 00 000 030 .000 .000 11.30 20032.01
.000041 4500. 422,  500. 2 0 0 .00 3797.99 23830.00

CCHv= 300 CEHV=  .500
*SECNO 5.880
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

5.880 38.74 50.04 .00 .00 50.15 A1 .00 .00 56.30
245637.0 .0 245637.0 0 .0 92170.8 .0 129277.2 5080.1 56.30



6.08 00 287 00 000 030 .000 .000 11.30 20031.99
.000041 100. 100. 100. 0 0 0 .00 3798.06 23830.05

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA S5 ELCHU ELCHD
105 150 250 00 716.60 323.41100542.00 3177 150 150

*SECNO 5.887
CLASS A LOW FLOW

3420 BRIDGEW.S.=  50.01 BRIDGE VELOCITY= 262 CALCULATED CHANNEL AREA=
93847.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
WEIRLN
AREA
.00 50.17 .02 0. 245637. 100542. 100518. 51.80 56.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB  ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

5887 3876 50.06 .00 .00 50.17 11 .02 .00 56.30
245637.0 .0 245637.0 .0 .0 92234.3 .0 1293555 5083.3 56.30
6.08 .00 266 .00 Q00D 030 000 .000 11.30 20031.91

.000041 37. 37. 37. 0 0 0 .00 3798.39 23830.29

CCHv= . 100CEHvV= .300
*SECNO 5.807
5907 3876 5006 .00 .00 5017 1 .00 00 56.30
245635.0 .0 245635.0 .0 .0 92250.0 .0 128567.2 50921 56.30
6.09 .00 266 .00 .000 030 000 .000 11.30 20031.89
.000041  100. 100. 100 0 0 0 .00 3798.46 23830.35

*SECNO 6.350
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.67
6.350 37.40 5020 .00 .00 5023 .03 .05 01 4110

245600.0 .1 2454644 1355 3.0 1746394 572.7 136757.7 54302 29.60
6.56 .02 141 24 110 030 110 000 12.80 1999935




.000015 1900. 2339. 3800. 2 0 0 .00 8756.69 28756.04

*SECNO 6.980
6.990 3725 50.25 .00 .00 5028 .03 .05 00 4110
229864.0 527 229665.7 1456 386.0 173457.7 1037.6 150337.8 6104.3 40.20
7.27 A3 1.32 A4 110 030 110 .000 13.00 19942.49
.000012 35800. 3379. 3400 2 0 0 .00 8617.59 28560.08

*SECNO 7.370

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .33
7.370 3521 50.21 .00 .00 50.46 25 A2 .07 60.00
220520.0 .0 220520.0 .0 .0 55087.0 .0 155632.7 B359.5 55.00

7.41 .00 400 .00 000 030 .000 .000 15.00 1989468
000105 3500. 2006. 1400 2 0 0 .00 2465.22 27802.13

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv=  .300 CEHV=  .500
*SECNO 7.378
3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 3522 50.22 .00 .00 5047 .25 .01 .00 60.00
220520.0 .0 220520.0 .0 .0 550943 .0 155696.0 63623 55.00
7.41 00 400 .00 000 030 .000 .000 15.00 19894.60
.000105 50. 50. 50. 0 0 0 .00 2465.70 27802.16
*SECNO 7.379

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60




i

7.378 3521 5021 .00 .00 50.47 .26 .00 .01 58.60
220520.0 .0 220520.0 0 .0 53973.4 .0 1556972 63624 5860
7.41 .00 4.09 .00 000 030 000 .000 15.00 20036.91

.000116 1. 1. 1. 0 0 0 .00 2388.37 27002.15

*SECNO 7.384

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.384 3522 5022 .00 .00 5048 .26 .00 .00 5860
220520.0 .0 220520.0 .0 .0 53967.5 .0 155728.2 63637 5860
7.41 00 409 .00 000 030 000 .000 15.00 20036.92
000116 25. 25. 25. 0 0 0 .00 2388.31 27002.14
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS

L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNO 7.383

3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA=

7.393 3523 50.23 .00 .00 5048 .25 .01 .00 58.60
220520.0 .0 220520.0 .0 .0 546848 .0 1557905 63665 58.60
7.41 .00 4.03 00 000 030 .000 .000 15.00 20038.89

.000105 50. 50. 50. 0 0 0 .00 2412.45 27002.16

*SECNO 7.403
3265 DIVIDED FLOW

7403 3524 5024 .00 .00 5049 25 .01 .00 58.60
219709.0 .0 219708.9 A 1.0 5471583 2.8 155853.3 6369.3 58.60
7.42 03 402 03 110 030 110 .000 15.00 19894.14

.000104 50. 50. 50. 0 0 0 .00 2444.80 27802.35

58.60



CCHv= 100 CEHV= .300
*SECNO 7.440

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.16

7.440 3289 5048 .00 .00  50.51 .02 .00 .02 5B.00
219709.0 .0 219708.0 .0 .0 176401.0 .0 156423.7 6395.3 52.00
747 .00 125 .00 000 030 .000 000 17.60 479.86
.000010 215, 216, 215, 2 0 0 .00 8111.88 8591.74

CCHv= 100 CEHV=  .300

*SECNO 7.610
7610 31.00 5050 .00 .00 50.53 03 01 00 4120

214619.0 2929 214316.9 92 1438.3 1491282 63.1 158733.4 6568.8 40.60
7.64 20 144 A5 110 030 110 000 19.50 19703.11

.000019 1280. 880. 562 2 0 0 .00 8934.65 28637.75

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 7.760
7.760 3191 5051 .00 .00 50.54 .03 .01 .00 58.00
214619.0 .0 214619.0 .0 .0 1574846 .0 162634.0 6735.0 60.00
7.80 .00 1.36 .00 000 030 .000 .000 1860 897.96
.000016  850. 820. 800. 0 0 0 .00 8707.10 9605.06

*SECNO 8.180
3265 DIVIDED FLOW
3280 CROSS SECTION  8.18 EXTENDED .55 FEET

8.180 3395 5055 .00 .00 50.58 .02 .03 .00 62.00
214619.0 .0 2146186 4 .0 1766916 17.3 171057.9 72036 50.00

8.31 .00 121 .02 000 030 .110 000 16.60 310.95
.000013 2044. 2196. 2141 0 0 0 .00 9883.00 11236.27

*SECNO 8.670
3280 CROSS SECTION  8.67 EXTENDED .58 FEET

8670 2999 5059 .00 .00 5061 .02 .04 .00 44.00
214619.0 127364 201868.8 13.8 46379.1 162582.0 343.4 1851736 82818 50.00
8.91 27 124 .04 110 .030 11C 000 2060 294.41

.000018 9000. 2391. 3177. 2 0 0 .00 16426.59 16721.00




*SECNO 9.250
3265 DIVIDED FLOW
3280 CROSS SECTION  9.25 EXTENDED  4.64 FEET

9.250 29.05 50.65 .00 .00 50.67 02 .06 .00 4200

214619.0 2726.3 2115641.2 3515 10706.0 165746.5 2912.0 198929.7 93844 4200
9.59 25  1.28 12 110 030 110 000 2160 17083

.000020 3200. 3062. 3200. 0 0 0 .00 14589.12 15542.67

CCHV= 100 CEHV=  .300
*SECNO 10.120
1

28FEBO0  09:37:31 PAGE 34

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH  XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .31

3470 ENCROACHMENT STATIONS= 12320 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
10,120  20.61  50.91 .00 .00 51.07 15 .36 .04 41860
174300.0 1523.0 167005.0 5772.0 3783.1 51986.4 115892 211858.2 10473.0 43.80
10.00 40 321 50 120 .030 120 .000 30.30 1277.89
.000136 77/00. 4594. 1000. 2 0 0 .00 7174858 845247

1

28FEBOO0  09:37:31 PAGE 35
T1  LAKE HOUSTON..................... HARRIS COUNTY FLOOD INSURANCE STUDY
T2  G103-00-00.....EFFECTIVE MODEL.................. 1973 DATUM ADJUSTMENT
T3  FILENAME:G1030FH2.IH2........... 500 YR FREQUENCY........ JJS.....12/10/96

41 ICHECK INQ NINV  IDIR STRT METRIC HVINS Q WSEL FQ
5 52.7

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW  CHNIM ITRACE
15 -1



1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 4

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0

CCHv= 100 CEHV=  .300
*SECNO .010
.010 5580 52.70 00 5270 5273 .03 .00 .00 4060
409800.0 100.3 4087251 747 8202 2979413 7646 .0 0 4080
.00 42 138 A0 120 030 120 .000 -3.20 19840.60
.000008 0. 0. 0. 0 0 0 .00 10457.18 30297.78

*SECNO .020
.020 5590 5270 .00 .00 5273 03 .00 .00 40.60
409897.0 100.3 409722.1 747 8203 2979450 7649 3438 120 40860
.01 42 1.38 A0 120 030 120 .000 -3.20 19840.59
.000008 50. 50. 50. 0 0 0 .00 10457.87 30298.46

CCHv= 100 CEHV=  .300
*SECNO 470
470 5592 52.72 .00 .00 5275 .03 .02 .00 4060
409784.0 100.5 4096085 750 8225 298079.0 7763 170102 5675 4060
.50 A2 137 10 120 030 120 .000 -3.20 19840.28
.000008 2000. 2428. 1000. 0 0 0 .00 10482.79 30323.07

CCHv= 100 CEHV= .300

*SECNO 1.110
1110 49.14 5274 .00 00 5278 .04 03 00 5090

409622.0 1.7 408202.3 1418.0 41.5 252926.3 88622 387449 13697 4080
1.08 .04 1861 46 110 030 110 .000  3.60 19955.02

000010 3200. 3379. 3000. 0 0 0 .00 10603.14 30558.16

CCHv= 100 CEHV=  .300

*SECNO 1.990
1990 4839 52.79 .00 .00 5284 .05 .06 00 4060

409400.0 232.3 409087.1 80.6 1309.5 2214716 467.0 647622 23847 4060
1.78 18  1.85 A7 110 030 110 .000 4.40 19716.23

.000014 3850. 4646. 6150. 0 0 0 .00 7589.51 27305.74




1
28FEBOO0  (09:37:31 PAGE 37

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH  XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 2.400
2400 4822 5282 .00 .00 5288 .06 .03 .00 4060
409297.0 1594 4090115 126.1 824.0 2145410 7055 756745 27551 40.60
2.10 A9 191 18 110 .030 110 000 4.60 19849.19
000016  400. 2165. 5000. 0 0 0 .00 7380.25 27229.44

CCHv= 100 CEHV= 300
*SECNO 2.650

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .60

2650 4732 5282 .00 .00 52.94 1 .04 .02 40.60

409234.0 267.9 4088528 113.2 833.0 150389.1 3898 812321 2963.7 41.00
223 32 272 29 110 .030 110 .000 5.50 19843.41

.000044 400. 1320. 1650. 1 0 0 .00 655450 26397.91

CCHvV= 100 CEHV= .300
*SECNO 3.950

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.42

3.950 4746 53.06 .00 .00 53.14 .08 .20 .00 4060

408906.0 99.0 408699.4 107.6 4347 1791311 5196 1073555 39482 4110
3.07 23 2.28 .21 110 030 .110 000 5.60 19919.41

.000022 5700. 6864. 7500. 2 0 0 .00 5966.48 25885.89

*SECNO 4.390
4390 4752 5312 .00 .00 53.18 .07 .05 .00 4060
408795.0 110.8 4084716 2126 538.8 1936551 976.2 117364.3 4307.2 40.60
3.38 21 211 .22 110 .030 110 .000 5.60 19856.03
.000023 1000. 2323. 3350. 0 0 0 .00 7520.75 27376.78

*SECNO 5.320
5320 43.84 5324 .00 .00 53.36 A2 15 .02 40.60
408560.0 572.7 407932.3 55.0 1904.5 143778.5 207.4 1366350 5060.0 41.60
3.86 30 284 27 10 030 110 .000 9.40 19805.36
000039 6850. 4910. 4500. 0 0 0 .00 5639.27 25244.63

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLoB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR I[TRIAL (DC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300

*SECNO 5.780

5780 4201 563.31 .00 .00 53.51 .20 A2 .02 40.80

4084440 400.3 407985.7 §8.0 11023 1148171 171.6 1441040 53716 4110
4.05 36  3.55 34 110 030 .11C 000 11.30 19823.79

.000063 7000. 24298. 4000. 2 0 0 .00 4422.33 24246.11

*SECNO 5.860
5860 42.01 53.31 .00 00 53.55 24 .03 .01 56.30
408424.0 .0 408424.0 .0 .0 104694.8 .0 1452252 54200 56.30
4.08 .00 380 .00 000 030 .000 000 11.30 20015.34
000076 4500. 422. 500 2 0 0 .00 3861.72 23877.08

CCHv= 300 CEHV= 500
*SECNO 5.880

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

5880 4202 53.32 .00 .00 53.56 24 .01 .00 56.30
408419.0 .0 408419.0 0 .0 1047218 .0 1454655 54289 56.30
4.09 .00 3.90 .00 000 030 .000 000 11.30 20015.30

.000076 100. 100. 100. 0 0 0 00 3861.86 23877.16

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA S8 ELCHU ELCHD
1.05 150 250 00 716.60 323.41100542.00 3177 150 150

*SECNO 5.887
PRESSURE FLOW

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
53.70 5359 .03 0. 408417. 100542. 100518. 5190 56.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

5887 4217 5347 .00 00 5370 23 15 00 56.30
408417.0 .0 408417.0 .0 .0 105307.6 .0 1455548 54322 56.30
4.09 .00 3.88 .00 000 030 000 .00C 11.30 20014.52

.000075 37. 37. 37. 2 0 0 .00 3864.82 23879.34



1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH  XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL iDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNO 5.907
5907 4218 53.48 .00 .06 53.7M .23 .01 .00 56.30
408411.0 .0 408411.0 .0 .0 105336.8 .0 145796.5 54411 56.30
4.10 .00 3.88 .00 000 030 .000 .000 11.30 2001448
.000075 100. 100. 100. 0 0 0 .00 3864.96 23879.45

*SECNO 6.350

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.78
6350 4095 53.75 .00 .00 53.81 .06 .08 .02 4110

408300.0 2 4079986 301.2 5.8 205516.1 978.6 154185.1 57858 29.60

4.42 04 199 31 110 030 110 .000 12.80 19999.09
000024 1900. 2339. 3800. 2 0 0 .00 8863.48 2B862.57

*SECNO 6.990
6.990 4083 53.83 .00 00 5389 .06 .07 00 4110
388397.0 204.7 387569.4 6229 9735 203007.9 3508.7 1702444 6501.7 40.20
4.92 21 191 18 110 .030 110 000 13.00 19835.04
.000021 3500. 3379. 3400. 2 0 0 .00 9584.69 29419.72

*SECNO 7.370

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = .29
7.370 3876 53.76 .00 .00 54.29 .52 .26 .14 60.00
376580.0 .0 376580.0 .0 .0 64854.7 .0 176507.7 6788.3 55.00

501 00 581 .00 000 030 000 .000 15.00 19805.96
.000235 3500. 2008. 1400. 2 0 0 .00 3039.59 27837.62

CCHv= 300 CEHV=  .500
*SECNO 7.379
3265 DIVIDED FLOW

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 3877 53.77 .00 .00 5430 52 .01 .00 60.00
376580.0 .0 376580.0 .0 .0 64874.1 .0 1765821 67918 55.00
5.01 .00 5.80 .00 000 03¢ .000 .000 15.00 19805.80
.000235 50. 50. 50. 0 0 0 .00 3040.62 27837.68
*SECNO 7.379

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 38.75 5375 .00 .00 5432 .56 .00 .02 58.60
376580.0 .0 376580.0 .0 .0 62597.1 .0 1765836 €791.9 58.60
5.01 .00 6.02 .00 .000 .030 000 .000 15.00 20019.18
.000218 1. 1. 1. 1 0 0 .00 247539 27013.61
*S8ECNO 7.384

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.384 38.76 53.76 .00 00 54.32 .56 01 .00 58.60
376580.0 .0 376580.0 .0 .0 62586.9 .0 1766195 67933 5860
5.02 00 6.02 00 000 030 000 .00C 15.00 20012.20

.000219 25. 25. 25. 0 0 0 .00 247529 2701360

CCHv= 100 CEHV= .300
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV




Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH XNR  WIN ELMIN SSTA
SLCPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNQ 7.393

3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.393 38.79 53.79 .00 .00 5433 .55 .01 .00 58.60
376580.0 .0 376580.0 .0 .0 634205 .0 176691.8 6796.1 5860
5.02 .00 594 .00 000 .030 .000 .000 15.00 20019.11

.000196 50. 50. 50. 1 0 0 .00 2499.74 27013.65

*SECNO 7.403
3265 DIVIDED FLOW

7403 3880 53.80 .00 .00 5434 .54 .01 .00 5860

3755540 76.0 375270.2 207.8 2640 63466.2 720.8 176765.2 6799.3 58.60
5.02 28 591 29 110 030 110 .000 15.00 19805.08

.000194 50. 50. 50. 0 0 0 .00 3018.96 27837.97

CCHV= 100 CEHvV=  .300
*SECNO 7.440

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.29

7.440 36.75 54.35 .00 .00 5440 .05 .01 .05 58.00
375554.0 .0 375550.8 32 .0 2079859 50.2 177437.7 68272 5200

5.05 .00 1.81 .06 000 030 .110 .000 17.60 393.99
.000018 215, 215, 215, 2 0 0 .00 827555 8669.54

CCHv= 100 CEHV= .300
*SECNO 7.610
7610 3486 5436 .00 .00 5442 .06 .02 .00 41.20
369116.0 865.6 368223.3 27.1 2B839.6 182461.3 122.0 1814244 7004.1 40.60
5.17 30 202 22 110 030 110 000 19.50 19571.71
.000028 1280. 880. 562 2 0 0 .00 9071.03 28642.73

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL ANCH  XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IBC ICONT CORAR TOPWID ENDST



*SECNO 7.760
7760 3579 5439 00 .00 5445 .06 02 .00 5800
369116.0 .0 369116.0 .0 .0 191473.0 .0 1849728 7173.0 60.00
5.29 .00 193 00 0006 030 000 000 18.60 850.23
.000025 850. 820. 800 c 0 0 .00 8845.09 9699.33

*SECNOC 8.180
3265 DIVIDED FLOW
3280 CROSS SECTION  8.18 EXTENDED 445 FEET

8.180 3785 5445 .00 .00 54.50 .05 .05 .00 62.00

369116.0 .0 3690016 1144 .0 215107.3 1123.0 195248.9 7658.3 50.00
565 .00 172 10 000 030 110 .000 1660 218.00

.000020 2044, 2196. 2141. 0 0 0 .00 1041843 11235.27

*SECNO 8.670
3280 CROSS SECTION 867 EXTENDED  4.51 FEET

8670 3391 5451 .00 00 5455 .04 .06 .00 4400

369116.0 24772.2 343880.6 463.3 64730.5 206611.9 2817.9 2136464 8767.9 50.00
6.11 38 166 18 110 030 110 .000 20.60 172.11

.000023 9000. 2391. 3177. 2 0 0 .00 16548.89 16721.00

*SECNO 9.250
3280 CROSS SECTION  9.25 EXTENDED  8.58 FEET

9250 3299 5459 .00 .00 5463 04 07 00 4200

369116.0 5790.2 361236.2 2089.7 16076.5 212614.9 97157 231802.1 9907.4 42.00
6.62 36 170 22 110 030 110 000 2160 7206

000025 3200. 3062. 3200 0 0 0 .00 15470.61 15542.67

CCHv= 100 CEHV=  .300
*SECNO 10.120

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .32

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HvV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS= 1232.0 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 5470 ELENCR= 100000.00




10120 2460 54.90 .00 .00 5521 231 .50 .08 4160

333600.0 56655 311698.7 162358 84121 677957 20930.7 249104.8 11117.4 43.80
6.91 67 460 .78 120 030 120 .000 30.30 160.56

.000195 7700. 45%4. 1000. 2 0 0 .00 8730.70 8891.26

1
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THIS RUN EXECUTED 28FEBO0 09:37:32

el o viesle e o e S e e 3 e v 90 sl e v vl e o o Yool de e e e e de e

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1981

Wrdedede ke L]

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY
OF ERRORS LIST

FILENAME:G1030FH2.1H2...

SUMMARY PRINTOUT

SECNO VOL AREA CWSEL

.010 .00 237452.90 46.30
.010 .00 260570.70 4870
.010 .00 2702356.70 49.70
.010 .00 29952600 52.70

020 272.56 237453.30 46.30
.020 299.09 260571.80 48.70
.020 310.19 27023760 49.70
020 343.81299530.20 5270

470 13502.09 23746490 46.30
470 14811.69 260613.20 48.71
470 15358.99 270306.40 49.71
470 17010.17 299677.80 52.72

1.110 30631.13 204454.20 46.30
1.110 33618.64 22474040 4871
1.110 34870.23 233284.60 49.72
1.110 38744.87 261829.90 52.74

1.990 50916.00 175183.90 46.31
1.990 55955.03 192956.50 48.73
1.990 58072.61 200468.80 49.75
1.990 64762.18 223248.10 52.79



* & *+ #

1

* 3+ %

2.400 59457.07 168544.00
2.400 65374.41 1856149.10
2.400 67863.82 193617.10
2.400 75674.52 216070.50

2.650 63665.19 109375.90
2.650 70083.70 125035.90
2.650 72785.54 131686.90
2.650 81232.12 151611.90

28FEBOC  09:37:31

SECNO VOL AREA

3.950 83336.37 140324.50
3.950 92133.98 154887.80
3.950 95858.45 161230.40
3.950 107355.50 180085.40

4,390 90943.52 144933.10
4.390 100620.20 163296.80
4.390 104728.50 1713256.00
4.390 117364.30 195170.00

5.320 105222.80 108276.40
5.320 116708.70 121848.80
5.320 121613.70 127868.00
5.320 136635.00 145890.50

5.780 110664.90 85793.15
5.780 122870.90 96825.09
5.780 128098.40 101691.30
5.780 144104.00 116091.00

5.860 111470.40 78383.67
5.860 123787.40 87891.30
5.860 129065.60 92156.30
5.860 145225.20 104694.90

5.880 111650.30 78352.53
5.880 123989.20 87900.32
5.880 129277.20 92170.76
5.880 145465.50 104721.80

5.887 111716.80 78362.70
5.887 124063.90 87937.60
5.887 1293556.50 92234.33
5.887 145554.80 105307.60

5.907 111896.70 78365.72
5.907 124265.80 87947.35
5.907 129567.20 92250.03
5.907 145796.50 105336.80

46.31
48.74
49.76
52.82

46.31
48.74
49.76
52.82

CWSEL

46.34

48.82

4989
53.06

46.34
48.84
49.92
53.12

46.36
48.88
49.89
53.24

46.37

48.91
50.04
53.31

46.37

48.91

50.04
53.31

46.37

48.91

50.04
53.32

46.37

48.92

50.06
63.47

46.37

4893

50.06
53.48
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* % %

1

* * * *

L T I

SECNO  VOL

6.350 117816.90 141505.60
6.350 131058.30 164736.50
6.350 136757.70 175215.00
6.350 154185.10 206500.50

6.990 128840.80 142310.80
6.990 143831.70 164577.90
6.980 150337.80 174881.30
6.990 170244.40 207490.10

28FEBO0  09:37:31

7.370 133175.90 46012.61
7.370 148822.50 52203.75
7.370 155632.70 55087.03
7.370 176507.70 64854.68

7.379 133228.70 45991.61
7.379 148882.40 52208.31
7.379 155696.00 55094.27
7.379 176582.10 64874.11

7.379 133229.80 45046.58
7.379 148883.60 51144.92
7.379 156697.20 53973.35
7.379 176583.60 62597.12

7.384 133255.60 45045.75
7.384 148913.00 51141.48
7.384 155728.20 53967.53
7.384 176619.50 62586.90

7.393 133307.70 45660.18
7.393 148972.00 51825.18
7.393 155790.50 54684.83
7.393 176691.80 63420.49

7.403 133360.10 45665.80
7.403 149031.50 51844.34
7.403 155853.30 54719.06
7.403 176765.20 64451.07

7.440 133827.90 143881.30
7.440 149569.00 165930.30
7.440 156423.70 176401.00
7.440 177437.70 208036.10

7.610 136444.20 114903.50
7.610 152654.60 139073.80
7.610 159733.40 160629.60
7.610 181424.40 185422.90

46.40
49.01
50.20
53.75

46.41
49.04
50.25
53.83

AREA CWSEL

46.41
49.02
50.21
53.76

46.41
49.03
50.22
53.77

46.41
49.02
50.21
53.75

46.41
49.03
50.22
53.76

46.41
49.03
50.23
53.79

46.41
49.04
50.24
53.80

46.45
49.20
50.49
5435

46.46
49.20
50.50
54.36
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1

28FEBOO

28FEBGO

7.760 138678.60 122473.30
7.760 155340.00 146191.80
7.760 162634.00 157484.60
7.760 184972.80 191473.00

8.180 145217.80 136949.20
8.180 163154.60 163830.70
8.180 171057.90 176708.90
8.180 195248.90 216230.30

09:37:31

SECNO VOL AREA

8.670 155070.80 145506.30
8.670 175868.50 188048.20
8.670 185173.60 209304.50
8.670 213646.40 273960.30

9.250 164589.20 124084.90
9.250 188190.30 160250.70
9.250 198929.70 179364.50
9.250 231802.10 238407.20

10.120 173284.10 39701.40
10.120 199674.00 57856.18
10.120 211858.20 67358.77
10.120 248104.80 97138.48

09:37:31

46.46
49.21
50.51
54.39

46.47
49.24
50.55
54.45

CWSEL

46.48
49.27
50.59
54.51

46.50
49.31
50.65
54.59

46.66
49.57
50.91
54.90

PAGE 47

PAGE 48

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO=  2.650 PROFILE=
WARNING SECNO=  2.650 PROFILE=
WARNING SECNO= 2.650 PROFILE=
WARNING SECNO= 2.650 PROFILE=
WARNING SECNO= 3.950 PROFILE=
WARNING SECNO= 3.850 PROFILE=
WARNING SECNO= 3.950 PROFILE=
WARNING SECNO= 3.950 PROFILE=
WARNING SECNO=  6.350 PROFILE=
WARNING SECNO=  6.350 PROFILE=
WARNING SECNO= 6.350 PROFILE=
WARNING SECNO= 6.350 PROFILE=
WARNING SECNO= 7.370 PROFILE=

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE




WARNING SECNO=
WARNING SECNO=
WARNING SECNO=

WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=

WARNING SECNO=

WARNING SECNO=
RANGE
WARNING SECNO=
RANGE
WARNING SECNO=
RANGE
WARNING SECNO=
RANGE

7.370
7.370
7.370

7.440
7.440
7.440
7.440

7.610

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=

BAWN =

1

CONVEYANCE CHANGE OUTSIDE ACCEPTABILE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

10.120 PROFILE= 1 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE

10.120 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

10.120 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

10.120 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE



Appendix B-3 HEC-2 Model Output (Sediment Removal Options)



HEC-2 Output

Alternative I - Channel Improvement West Fork d/s 3.5 miles



1
* HEC-2 WATER SURFACE PROFILES v * U.S. ARMY CORPS OF ENGINEERS
* * HYDROLOGIC ENGINEERING CENTER  *

* Version 4.6.2; May 1991 * * 609 SECOND STREET, SUITED v
- * * DAVIS, CALIFORNIA 95616-4687 *
* RUNDATE 29FEBOO TIME 1%:.00:21 * * (916) 756-1104 v
X X 0000000 XXX XXXKX
X XX X X X X
X XX X X
XXX XXXX X KOOOOK XXXXX
X XX X X
X XX X X X
XX RX0O000C XXAXX POKAX
1
29FEBOO  11:00:21 PAGE 1

THIS RUN EXECUTED 29FEB0O0  11:00:21

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1951

: /\ ARG IMPRVEMEANT — W2sST R 3, Sues)
T1  CF-0033 BROWN & ROOT SERVICES, 02/28/2000

T2 Lake Houston HEC-2 MODEL, REACH 3 (CIMP 200 ft + higher starting WSEL)
T3  Starting form river mile 3.615 u/s of Lake Houston Dam (multi-profile CI)

J1ICHECK INQ NINV IDIR STRT METRIC HVINS Q  WSEL FQ

0 4 0O 50.5
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM [TRACE
-1 0

J3 VARIABLE CODES FCR SUMMARY PRINTQUT
150 55 56 25 26 35 60 59 64 65

J6 IHLEQ ICOPY SUBDIV STRTDS RMILE

NC 011 0.11 0.03 0.1 03

QT 6 75056 160681 214619 369116 214619 214619

X1 761 3¢ 20000 28625

GR 60 19450 55 19550 50 19720 45 18900 40 18950
GR 412 20000 27.3 20292 28.4 20725 26.9 20750 20.9 20790
GR 19.5 20975 276 21250 281 21625 24.1 21650 34.6 22000
GR 416 22200 416 22355 36.2 23780 386 24025 40.6 24820
GR 394 25170 396 25270 334 25725 28.1 26330 278 26817
GR 309 27700 264 27730 24.1 27920 40.6 28625 60 28650

X1 7.76 g0 771 9836.14 850 800 820
GR 62 0 62 489.26 60 692.24 58 771 56 834.79
GR 54 853.86 50 904.39 44  1003.91 42 1016.08 37.6 1084.32



346
28.6
246
19.6
28.6
366
36.6
346
336
38.6
346
29.6
216

29FEBQO
GR

GR
GR

296
328
376

X1
GR

8.18
62
44

296
2756
16.6
23.6
316
3286
356
376
3686
336
23.6
276
326
25.6
286
36.6

8.67
60.0
42
36.6
3786
30.6
296
276
256
216
23.6
28.6
28.6
26.6
316
356

30.6
32.6
216

1111.99 306 1137.07 306 115338 326 1179.64 326 1207.07
1307.23 276 134156 23.6 1385.86 236 143249 246 1476.77
195116  23.6 2064.42 196 2142.98 186 2169.23 186 2267.16
23108 206 2379.51 206 241542 226 248657 246 252273
2702.12  36.6 2738.89 366 30638 356 3134.15 356 3511.39
3902.11 376 3938.96 386 4169.32 38.6 4408.28 37.6  4593.59
4704.59 356 4771.45 356 4823.96 366 4877.86 36.6 496219
50964 336 52006 336 522577 346 53185 346 5421.72
5503.25 326 572549 336 584158 356 594958 376 602899
668589 386 6916.53 376 683531 33.6 6967.93 336 7064.54
714929 366 7216.18 366 7267.72 346 7318.26 316 746261
7513.65 246 766258 236 77283 226 7866.81 216 804258
826565 236 838569 266 8411.89 28.6 845817 286 85026
11:00:21 PAGE 2
8539.72 296 8610.67 286 8716.35 296 881257 30.6 895868
910253 326 9289.83 336 9306.53 356 93119 366 939753
94422 50 9592.67 60 9836.14 70 12158.31 70 12225.01
90 0 10131.28 2044 2141 2196
0 58 123.67 52 28294 50 321.61 46 441.7
571.84 42 589.79 42 58339 336 63346 316 77549
8554 285 91654 286 101847 266 1059.95 266 11861
1217.35 276 1403.32 23.6 1469.29 18.6 1520.89 16.6 1574.93
16364 206 1679.92 266 173264 256 17814 256 1838.17
1899.9 22.6 1983.03 226 2029.11 276 2383.07 2906 244235
255894 336 26419 346 276724 346 2895.38 33.6 3086.86
314965 326 3348.49 33.6 34181 356 35063 356 3958.66
4123.51 346 4223.84 346 432383 356 4468.25 36.6 4520.54
4533.46 396 4687 396 4806.62 386 5470.77 366 5861.13
6288.59 366 6508.12 356 6711.54 346 6830.72 346 690504
7117.63 336 745266 30.6 7500.66 256 7546.39 236 75825
76976  25.6 7890.71 256 794546 266 801474 276 81341
8468.81 26.6  B519 266 86586 276 87698 296 88573
8886.8 346 8997.2 326 900848 316 903585 286 9071.18
9193.51 226 8927424 226 93674 286 9395.16 30.6 9438.96
9505.21 296 9566.81 326 9611.97 346 9726.04 356 9755.25
9818.22 50 10131.28 55 10634.33 60 11105.23 50 11235.27
90 4913 16141 9000 3177 2391
1.00 44 500 42 1200 38.6 3000 42 3400
3700 356 4000 346 4156 346 4243 3586 4299
4355 37.6 4544 42 4791 44 4913 42 5213
5344.31 366 5408.33 356 5469 326 6008 316 6099
6107.72 296 613048 286 6139.98 28.6 6320.91 296 6337.56
6345.87 30.6 6355.86 306 6361.9 296 6367.24 286 637257
6379.42 26.6 6384.35 256 6389.27 246 6394.2 246 6448.01
6477.2 256 648781 246 6531.11 238 6574.41 226 66177
6661 20.6 6693.14 206 669337 216 6700.26 226 6707.16
6714.37 246 6722.29 256 6730.22 25.6 6736.32 276 ©752.54
6773.68 286 682895 296 689505 296 69352 286 701054
7115.84 276 7173.41 266 718662 256 7202.96 256 7286.02
731791 276 73498 286 7382.76 29.6 7416.84 306 74265
744567 328 7490.7% 336 7506.12 336 76739 346 7700.56
7717.98 366 77387 376 776194 42 7849.08 42 8423
8476 46 8664 48 8805 48 8992 46 9040
9089 42 9534 366 11234 30.6 11284 26.6 13254
13794 346 14434 42 14977 50 16141 50 16721
90 148297 13375 3200 3200 3062
0 54 84.32 46  290.31 42 343.23 42 42017
476.39 44 6778 42 742.06 39 1028.07 40 1064.74
1297.02 42 148297 36.6 1531.82 36.6 173364 42 177892
1835.14 366 18537 366 2042.83 386 205893 42 2165.87
2653.73 36.6 2884.43 346 2973.32 326 31251 306 3227.31
3440.43 32.6 3539.47 326 369491 336 3796.25 33.6 3879.19
3883.23 30.6 401425 316 405384 236 407766 216 41033
414249 236 421025 29.6 4428.22 306 451225 29.6 4548.08



GR 296
1
29FEBODO

GR
GR
GR
GR
GR
GR
GR
GR
GR

326
296
3586
50
a4
42
46
50
50

4
0.12
3615
10
5720
55.6
54.5
47.9
50.3
48.6
49.2
4186
376
381
386
37.2
379
32.8
37.8
44.8
44 8
4586
47.7

4
4,745
10
3040
60.92
527

44.5
47.5
472
48.1

29FEBOO

GR 608
QT
NC
X1
X3
Cl

4

0.12

5.026
10

4683.39 30.6 4822.04 316 485924 31.6 494596 326 496993
11:00:21 PAGE 3
516413 286 5259.78 276 5489.81 306 5586.26 29.6 5674.1
5840.08 286 5933.49 296 6117.52 30.6 6218.87 296 629143
6622.31 42 7000.5 42 7186.01 46 7281.58 S0 7365.02
7412.73 48 7530.52 48 8258.76 46 B409.42 45 8585.54
9144.24 42 9278.05 40.6 9380 406 9800 42 103006
10877 37.6 10950.0 346 11000 324 11300 324 12100
12200 346 12500 326 12700 26.0 13025 42 13375
13650 48 14445 50 14503 52 14900 50 14921
14976.91 54 15030.06 54 15451.85 48 15509.12 46 1554267
66800 143300 174300 333600
0.12 0.03 A 3
89 2366.85 6330.06 7700 1000 4594
1232.04 54.7
20 0.030 18 22 200
0 552 90 549 161.12 548 31829 545 400
505.44 504 5901 50.7 644.14 496 763.76 498 82119
B53.74 509 895.11 51 927.61 43 95175 479 10543
1085.94 53.3 1160.37 54.7 1232.04 50.1 1287.74 49 1373.79
1482.72 49.1 1622.28 46.2 1678.02 46.3 1781.82 48.3 1866.53
1949.4 488 207516 47.9 2163.11 43.8 2220.71 426 2269.24
2366.85 406 239175 39 245247 37.7 2548.87 37.9 2765.45
2952.69 38 3157.81 38.6 3299.81 383 3413.04 381 3746.92
3993.99 38.9 4185.79 388 428636 40.5 4499.72 39.9 47289
4754.82 401 49075 404627 4943.023 38.9 4984517 37.2 504195
5119.68 36.4 5177.29 37.3  8277.11 36.8 5355.15 38.1 5518.64
5567.34 36.5 5613.59 33.5 56552 325 5769.5 30.3 5803.47
5902.24 32.8 59825 342 603084 36.5 6067.52 375 61249
6207.91 405 6273.13 438 6330.06 41.5 646294 41.4 6636.96
6697.83 455 6728.93 445 681963 45 6861.77 445 6960.04
7029.56 4505 7080 44.7 711534 454 7181.81 456 7240
7360 455 7468.6 434 7632.04 446 7864.56 476 7908.88
7982.52 48.7 8044.72 488 8220 558 8990
66160 140750 173330 329800
84 23734 6703.71 3600 4500 5966
1973.39 52 6985.59 48.6
21 18 20 200
0 5486 450 5345 570 53.05 630 52.6 740
830 525 930 52 98914 5245 1150 52.3 128473
1434.66 526 1560  52.45 1730 523 1836.38 52.05 1940
1973.39 51.1 23734 433 2385 39.8 2559.76 37 264583
2728.22 35.3 2809.02 359 2887.92 31.2  3041.01 31.9 3156.16
3253.7¢ 383 3378.72 37.2  3446.92 38.7 357668 40.1  3661.26
37452 428 3831.04 412 391034 41 3973.54 415 402961
4160.5 412 4216.44 426 44877 447 465669 40.7 471442
4755 36.2 4820 34.9 43900 38.1 5120 38.1 5180
5200 423 5222 421 5272 39.7 5300 399 5500
5550 a8 5600 363 5740 37 5800 39.8 5962.55
6057.51 39.7 6300.58 42  6371.11 43.1 6486.54 44 6532.85
6589.55 452 665368 472 6703.71 47 6753.55 471 678733
6829.55 47.3 6947.51 486 6985.59 48.4 7027.77 47.3 7052.29
7079.78 465 712232 464 7303.07 46.8 7395.37 47.9 7436.05
75356 502 7585.83 542 772258 547 781627 59.2 7868.73
11:00:21 PAGE 4
7911.42 61 8096.6 615 8298 61.8 8402
65990 140170 173080 328820
0.12 0.03 0.3 0.5
77 10508 14400 1030 4150 1482 0.9135
01




GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

NC
X1

X3

X2

GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

X1
X3
X2

NC
X1
X3
GR
GR
GR
GR
1

43.9

5.034
10
0

012
5.035
10
703
51.9
47.8
50.7

29FEBOO

GR

442
53.1
416
441
26
413
46.2
423
439
64.7
65.8
64.2

5.037
10
70.3
51.9
47.8
50.7

0 60.1 847 551 4325
6672 52 6723 49.3 6899
7406 44.3 7535 50.7 7643
7983 52 8074 50.8 8207
8495 47.4 8539 44.2 8686
8968 50.3 9257 52.8 9627

10121 52.8 10240 516 10351
10549 418 10584 289 10622
11140 215 11250 215 11450
11749 455 11830 46.2 11981
12110 46 12265 42.6 12356
13169 43.2 13389 44 .1 13509
14119 43.1 14221 47.6 14283
14822 625 14960 66.5 15076
15393 646 15581 65.5 15601
15886 654 16039

12 0.030

69 10508 14300 1 1
0 0 525 58.25
0 60.1 847 50.1 6125

6993 43.8 7631 52 7675
8968 50.3 9257 528 9627
10121 56.2 10508 289 10622
10792 2156 11250 21.8 11450
11750 455 11830 46.2 11981
12010 41.2 12077 46.2 12110
12169 426 12356 435 12463
12514 413 12663 52.5 12663
12863 52.5 12869 41.7 12869
13169 43.2 13363 52.5 13369
13581 413 13663 52.5 13669
13869 41.3 13921 44.5 14033
14119 43.1 14221 56 14300

0 0 0 47 47 47
0 0 52.5 58.25
0.12 0.03

77 10508 14400 1 1

0 60.1 847 55.1 4325
6672 52 6723 49.3 6899
7406 44.3 7535 50.7 7643
7983 52 8074 50.8 8207
11:00:21
8495 47.4 8539 442 8686
8968 50.3 9257 528 9627

10121 528 10240 51.6 10351
10549 41.8 10584 289 10622
11140 215 11250 21.5 11450
11749 455 11830 46.2 11981
12110 46 12265 426 12356
13169 432 13369 44 1 13509
14119 431 14221 476 14283
14822 62.5 14960 66.5 15076
15393 646 15581 655 15601
15886 654 16039
77 10508 14400 8 8

0 60.1 847 55.1 4325
6672 52 6723 49.3 6899
7406 44.3 7535 50.7 7643
7983 52 8074 50.8 8207

501 6125 47.5 6457
53 7002 51.3 7207
52 7675 49.2 7860
514 8253 50.6 8427
50.9 8716 43.5 8805
49.3 9739 48.6 10032
56.2 10508 49.2 10531
374 10682 36.1 10792
26 11570 413 11748
447 12010 412 12077
43.9 12514 a7 12874
413 13921 445 14033
57 14400 634 14532
67.6 15152 66.1 15301
66.7 15706 622 15750
1 09135
40.8 6399 52 6703
506 8427 44.2 8495
49.3 9739 48.6 10032
37.4 10682 374 10683
41.3 11748 413 11749
45 12004 52.5 12004
46.1 12162 52.5 12169
52.5 12463 43.5 12469
52.5 12669 413 12669
42.3 13163 52.5 13169
43.2 13369 44.1 13509
41.3 13669 413 13863
43.9 14113 52.5 14119
66.8 14676
1 09135
50.1 6125 47.5 6457
53 7002 51.3 7207
52 7675 48.2 7860
51.4 8253 50.6 8427
PAGE 5
50.9 8716 48.5 8805
493 9739 48.6 10032
56.2 10508 49.2 10531
37.4 10682 36.1 10792
26 11569 265 11570
447 12010 41.2 12077
438 12514 41.7 12874
413 13921 44.5 14033
57 14400 63.4 14532
67.6 15152 66.1 15301
66.7 15706 62.2 15750
8 08135
50.1 6125 47.5 6457
53 7002 51.3 7207
52 7675 49.2 7860
51.4 8253 50.6 8427



GR 442 8495 474 8539 44.2 8686 50.9 8716 48.5 8805
GR 53.1 8968 503 9257 52.8 9627 49.3 8739 48.6 10032
GR 418 1011 52.8 10240 51.6 10351 56.2 10508 492 10531
GR 441 10549 418 10584 28.9 10622 37.4 10682 36.1 10792
GR 26 11140 215 11250 215 11450 26 11569 26.5 11570
GR 413 11749 455 11830 '46.2 11981 447 12010 41.2 12077
GR 462 12110 46 12265 426 12356 43.9 12514 417 12874
GR 423 13169 432 13369 44.1 13509 413 13921 44.5 14033
GR 439 14119 431 14221 476 14283 57 14400 63.4 14532
GR 647 14822 62.5 14960 66.5 15076 67.6 15152 66.1 15301
GR 658 15393 646 15581 65.5 15601 66.7 15706 62.2 15750
GR 642 15886 654 16039
X1 5.038 67 10508 14300 1 1 1 09135
X2 0 0 0 525 58.25
X3 10
GR 703 0 601 847 50.1 6125 40.8 6399 52 6703
GR 53 6993 438 7631 52 7675 50.6 8427 442 8495
GR 531 8968 50.3 9257 52.8 9627 49.3 9739 48.6 10032
GR 416 10121 56.2 10508 28.9 10622 37.4 10682 374 10683
GR 374 10689 36.1 10792 26 11140 21.5 11250 21.5 11450
GR 413 11749 455 11830 46.2 11981 45 12004 52.5 12010
GR 447 12010 412 12077 46.2 12110 46.1 12182 52.5 12169
GR 46.1 12169 426 12356 43.5 12463 525 12469 43.5 12469
GR 439 12514 412 12621 413 12663 52.5 12669 41.3 12668
GR 417 12863 525 12869 41.7 12869 42.3 13163 52.5 13169
GR 423 13169 432 13363 52.5 13369 43.2 13369 441 13509
GR 41.3 13663 52.5 13669 41.3 13863 52.5 13869 413 13921
GR 445 14033 439 14113 52,5 14113 439 14119 431 14221
GR 56 14300 66.8 14676

29FEBO0  11:00:21 PAGE &
X1 5.045 0 0 o 47 47 47
X2 0 0 0 525 58.25
X3 10
NC 0.12 012 003 0.1 0.3
X1 5.046 77 10508 14400 1 1 1 09135
X3 10
GR 703 0 601 847 55.1 4325 50.1 6125 475 6457
GR 518 6672 52 6723 493 6899 53 7002 513 7207
GR 4738 7406 443 7535 50.7 7643 52 7675 49.2 7860
GR 507 7983 52 8074 50.8 8207 514 8253 50.6 8427
GR 442 8485 474 8539 442 8686 50.9 8716 48.5 8805
GR 531 8968  50.3 9257 528 9627 49.3 9739 48.6 10032
GR 416 10121 52.8 10240 51.6 10351 £6.2 10508 492 10531
GR 441 10549 418 10584 289 10622 374 10682 36.1 10792
GR 26 11140 215 11250 21.5 11450 26 11568 26.5 11570
GR 413 11749 455 11830 46.2 11981 447 12010 41.2 12077
GR 462 12110 46 12265 426 12356 43.9 12514 4a1.7 12874
GR 423 13169 432 13369 44.1 13509 41.3 13921 445 14033
GR 439 14119 431 14221 476 14283 57 14400 63.4 14532
GR 647 14822 625 14960 66.5 15076 67.6 15152 66.1 15301
GR 658 15393 646 15581 65.5 15601 66.7 15706 62.2 15750
GR 642 15886 654 16039
QT 4 65680 139080 172610 326970
NC 012 012 003 0.1 03
NH 4 012 65658 0.04 10389.97 0.03 11165.02 012 11754.54
X1 5585 88 10389.97 11165.02 2664 1744 2847
X3 10
Ct 10681 23 .03 20 8 200
GR 6275 0 55 1050 51 1350 504 2130 49.8 2670
GR 483 2940 49 3070.97 47.4 3189.37 48.1 3332868 44.9 3448.15
GR 472 3606.21 458 3712.03 48.1  3809.2 454 39929 48.9 4050.05
GR 505 411166 471 429293 49 4377.98 46.2 4426.95 48.4 4503.41
GR 517 4528.08 52 4646.6 47.9 4680.17 475 474432 496 481631




28.0
498

29FEBOO

4
0.08
5
23560
6.420
16190
10
75
583
55.3
50.2
47.7
47 9
42.4
42.2
44 8
284
41.5
43

4
0.12
4
7.09
10
16260
751
52.9
50
52.5
454

60.1

4
12
5
23100
7.47
10
75
50.3
48.9
46.2
53.7

5042.82 464 5114.46 506 5214.31 50.4 5290.11 49  5321.9
5469.67 495 5830.79 47.7 5658.97 46,1 5777.87 464 5924.67
6004.29 433 625857 43.5 647087 489 6565.8 447 6646.24
6743.32 445 689224 442 7009.22 445 7289.15 46.4 7330.53
739293 417 7412.88 438 7516.5 426 759469 428 768863
7768.32 42 7833.49 412 791079 422 8209.01 413 8286.36
8308.22 399 8702 40.1 89644 394 909569 41.7 9292.52
§9703.77 416 98163 43.9 9860.54 413 994837 469 9970.67
10033.63 430 10162.63 44.2 10190.96 43.9 10305.76 46.5 10332.73
10389.97 447 10430.72 413 104591 32.9 1051453 28.0 10567.09
10611.42 247 10640.77 237 10681.82 25.7 10731.87 246 1075183
10782.41 30.2 10840.35 39.3 10888.46 38.5 10909.12 450 10961.37
11165.02 546 1134385 62438 11754.54
11:00:21 PAGE 7
65210 137410 171900 324160
12 0.03 A 3
012 2500 Q.08 10000 0.03 17143 0.08 19000 0.12
59 15845 16499 2300 2800 4409
24 0.030 20 8 200
o 75 2500 70 3400 70 6000 60 7000
10000 56.1 10103 56.6 10179 57.3 104897 56.3 10543
10654 572 10704 559 10873 52.1 10891 49 11004
11061 53.5 11106 49.4 11290 48.2 11399 47.9 11517
11625 489 11747 45.8 11900 46 11965 466 12181
12698  48.1 12807 46.6 13068 46.2 13367 47.4 13489
13758 41.8 14068 44.9 14127 46.8 14222 489 14266
14433 381 14587 45 14654 41.5 14714 46.1 15114
151861 46.9 15361 419 15727 467 15845 404 16043
16308 449 16440 47.5 16499 433 16544 448 16859
17143 445 17299 435 17474 414 17702 415 17822
18004 61 18708 70 19600 70 23560
64830 136080 171320 321910
0.12 0.03 0.1 0.3
12 13568 Q.03 15655 0.08 18896 A2 24402
67 13568 15555 2000 3600 3538
11840 53.1 20069 57.9
25 0.030 25 10 .01
0 701 2300 60.1 3500 58.1 5310 55.1 7000
9998  51.2 10405 48.3 10760 486.7 11002 48.1 11096
11122 47 11313 46.7 11451 526 11572 531 11840
12008 495 12394 447 12513 43.3 12597 443 12738
12956 469 13568 45.2 13743 447 13868 43.8 13920
13890 451 14281 44.7 14544 424 14583 431 14804
14978 434 15013 422 15090 30.1 15260 316 15364
15555 46.7 15598 45.5 15789 39.5 15858 36.1 16974
16133 384 16239 425 16348 41.8 16564 44 16840
17493 46.2 17579 446 18028 451 18178 433 18276
18459 43 18497 44 .4 188986 46.2 19531 56.9 19962
20068 529 20275 53.4 20406 497 20651 515 20718
21004 541 21070 543 21465 55 21585 53.8 21703
22202 65 24402
64610 135320 171000 320030
A2 03 0.1 0.3
.12 12000 0.05 14153 0.03 14598 0.05 16383 12
66 14153 14598 1500 1500 2006
16383 55.4
0 75 4460 64.2 6000 70 6150 616 6693
7163 469 7208 49.6 7685 46.7 7595 51 7861
7931 506 8391 48 8503 49.8 8546 51.3 8691
9217 50.4 9383 514 9536 48.2 9569 50.3 9803
10039  53.5 10532 47.3 10859 485 10964 47.2 11235




GR
1

45

29FEBOO

GR

41.8
49.7
52.7
409
44.3
45.9
54
75

12
8.07
10
736
63.3
55.2
56.8
58.2
47
48
38.8
1.9
45.8
48.8
489
443
53.3
66.4
704
74.6
74.4

a
12
8.49
10
75.9
723
74.5
55
451
46.6
43.2
37.9
49.5
50.4
53
55.8
546
50.7
504
51.4
44.2
55.6
71

28FEBOO

QT

NH
X1
X3
GR

4
5

10500

941
10
78.4

11328 455 11905 486 12029 46.4 12059 42 12180
11:00:21 PAGE 8
12274 449 12369 44.2 12639 459 12724 44.5 12772
12832 48.5 12877 50.5 13056 45 13117 456 13218
13383 485 13434 47 13591 41.8 13880 458 13922
14010 47 14062 47.7 14183 29 14273 38 14585
14588 43.4 14737 41.4 14777 40.4 14933 39.8 15545
15676 485 15964 53.4 16211 55.4 16383 53 17600
18600 55 18800 60 20560 70 21150 75 22400
23100
12 0.03
90 563746 6519.38 2619.28 3201.18 2891.14
345536 6113
0 71 2073 67.1 340.91 61.2 45482 69.8 605.74
903.8 58.3 1086.61 54 1321.33 54.2 148754 479 1600.81
1766.53 53.5 1879.14 56.5 2066.56 §3.1 2164.16 54.1 242557
2597.07 52.7 2847.29 53.3 292349 504 3066.89 516 31829
32401 6115 3360 596 36258 56.1 3784.39 48 3837.18
391062 417 395478 48.8 40417 47.3 43724 43 443083
4823.38 457 5084.92 471 5209.7 443 5637.46 449 5883.73
§971.26 419 6088.05 27.9 6099.51 32.1  6158.61 385 6417.39
6498.6 46.7 6519.38 444 6698.82 446 687135 491  7166.61
721435 487 726955 491 7385.35 46.4 7650.65 455 7758.86
783712 53 8005.6 543 816526 54.2 838585 47.8 8751.03
8956.83 47.3 9151.02 48.7 9234.09 486 9464.92 47.2 96917
9845.44 44.3 10352.59 48.4 10497.67 48.7 10744.17 469 10944.93
11073.35 58.8 11124.29 58.3 11461.72 60.5 11629.21 59.8 11752.03
11793.39  67.5 11924.83 70.95 12100 69.2 1240961 718 1247439
12728.04 74.2 12870.91 71.6 12991.35 749 130890.92 731 13188.25
13307.27 72.3 13497.82 747 13757.58 734 13964.96 743 14201.59
14577.6 73.6 14996.08 751 15169.17 73.7 15240.5 744 1548147
63800 132480 169770 315820
A2 .03 A 3
91 2606.42 3168.51 26357 1605.14 237428
3851.71 547
0 77.6 60 78.05 160 78.05 240 77 3316
368.12 69.4 41295 71.35 460 68.7 534.73 67.2 564.85
630 747 670 655 §70.12 64.5 720 63.8 753.26
814.19 512 856.53 464 1006.41 441 1184.02 46.1  1306.2
1439.48 436 1567.36 421 1599.68 421 1656.52 453 1696.13
1738.87 483 1871.15 458 1974.15 46.4 2040.15 431 2089.69
2200.98 441 2303.81 456 2353.39 42 2371.86 46 2606.42
2677.54 358 2837.08 359 292748 4272 295944 47.7 3034.05
3138.67 50.6 3168.51 489 322017 48.1 3328.05 486 34231
345547 50.3 3565.82 52.2 3627.93 62.2 3679.39 54.7 3851.71
3892.8 534 3540 519 396168 52 407934 52,9 419497
4300 532 4350.46 547 437398 54.9 442524 53.8 4458.24
4581 .48 52.7 4690.43 53.9 4730 515 4768.99 527 482283
4928.57 51.9 494938 52 5005.14 50.3 508353 51.9 522022
525577 53.4 5329.85 569 544987 555 553076 52.5 5591.67
5649.44 516 5719.53 50.4 5823.06 496 5989.14 442 6040.25
6435.82 469 6530.15 48.9 666549 473 ©6720.82 47.2 6911.52
6971.41 585 6998.91 51.3 7081.43 635 7116.99 66.48 7723.78
8000
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443.45 741 49225 748 52638 74.15 600 726 630
670 65.3 721.32 60.2  753.27 56 813.24 544 B854.41
926.96 53 101431 51.5 1058.06 51.6 1133.33 505 1273.69
1346.4 50.8 145434 511  1532.43 511 1736.18 51.8 1783.17
1941.56 524 2003.11 §3 2145.32 545 2316.56 56.8 244242
2567.98 52.5 2621.33 52.4 2659.43 501 2775.83 45.4 2837.01
3033.7 £0.9 3141.06 435 320533 435 328117 51.8 3332.56
3385.13 50.4 3417.41 452 3426.19 422 3442.41 42 3470.88
3486.5 358 3658.23 36.2 3685.31 355 379817 4272 382476
3859.77 495 3879.38 44.1 3976.38 422 408227 422 4146.99
4423 62 42.2 4450.81 489 474531 49.4 491417 484 5008.36
524557 48.8 53326 48.1 55181 48.9 5669.75 479 5765.59
5868.37 504 5803.32 48.4 6014 51 619343 53 6341.86
6387.7 487 6470.08 484 €596.07 491 6831.48 481 6961
704517 481 7203.02 48.4 7256.07 48.4 7513 504 7516.71
7570.46 50.7 7615.19 48.4 7638.95 509 7797.35 554 7851.87
7854.93 5940 7877 6145 788266 63 8000 64 8500
8700 62 9300 67 10000 75 10500
62850 129130 168330 309220
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76 2518.22 3181.69 2700 3200 6177
1431.19 55.17 8020 59.05
0 756  63.6 60.9 180.78 56.7 260.63 55.3 400
520 54 579.97 535 709.98 51.1 790.94 506 91257
1025.2 482 1101.07 537 1157.02 54.5 1384 555 1418.21
1763.41 52.9 1902.66 54.8 2083.95 545 2206.57 83 22554
2438.35 536 2518.22 424 2566.64 40.3 259099 29.8 2603.35
2654.44 225 268555 311 2771.89 347 2844.63 419 2BB7.55
2813.09 48.2 3126.19 50.5 3181.69 49.3 3252.87 46.5 3306.48
3409.33 47.5 3613.61 52.7 37016 50.2 3854.05 47.2  3900.8
3930.19 446 3976.89 463 4107.08 50 419539 48.7 553567
5863.58 49 5916.48 506 604531 49.2 7520.57 535 7702.66
8020 59.3 8120 57.1 8360.19 572 8644.55 549 871045
898495 594 9100.32 61.6 9300 634 961942 624 9928.89
10100.96 64.8 10231.72 63 10264.23 €53 10573.06 659 10735.19
10860 722 10980 7425 11110 73.2 11255 73.3 11458.81
11812.08 74.7 1205558 761 121613 75.45 12360 76.75 12560
12699.89
62690 128570 168090 310160
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A 3262 03 4059 12 13987
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A2 252257 .05 331171 .03 394385 12 1354931
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GR 52

GR 578
GR 59.2
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GR 491
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GR 655
GR 625
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GR 85.05

X1 11.38
X3 10
GR 85.00
GR 70.00
GR 6590
GR 55.60
GR 45.80
GR 45.30
GR 4530
GR 40.00
GR 33.20
GR 3760
GR 37.00
GR 39.20
GR 47.40
GR 47.80
GR 54.90
GR 55.00
GR 70.00

§B 125

X1 11.39
X2 0
X3 10
BT 33

BT 17560

BT 70.0
BT 66.7

BT 20492

BT 698

504153 501 5150
53900 518 6040
6690 637 6948.97
7996.95 57.3 8229
873388 621 889369
9630 60.2 9723.91
10311.07  60.9 10350.09
11355.29  71.8 114860.13
12095.62 752 12273.93
132864 796 13549.
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0 66 15536 64.3

626.91 52 787.68
1604.36 56.9 1641.25
2185.43 548 225937
2832.46 52.8 2958.98

3336.43 28.84 3406.43
3804.94 47.4 3855.04
4431.03 419 4584.19
5021.15 49.2 5059.55
5459.563 524 657587
6167.73 513 6273.19
6757.16 63 706024

7969.4 64.1 83407
§946.12 653 9083.61
101651 65.1 10443.04

11220 719 11348.07
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17099.0 70.00 17100.0
19700.0 6€6.80 19800.0
20014.9  49.10 20030.0
20090.3 46.20 20105.3
20169.6 44.30 20186.2
202527 4520 202693
203358 4260 203525
204163 3240 204300
205100 38.00 20527.2
20600.3  34.80 20615.0
206743  40.60 20693.3
20750.7 4820 20769.8
20865.2 4810 20884.2
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220000 55.00 24800.0
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0.0 20000.0 68.3
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20201.2 69.1 66.0 204163

69.8 66.8 20492.1
67.2 20978.7 68.8

522 528722 536 5519.22 51.9 5703.27
52 6160 53.2 6300 54.5 6450
63.9 7208.78 629 728245 61.9 7559.06
58.1 8331 63.7 8477 612 85481
623 9162.78 59.8 936839 6265 9510
61.8 9807.54 62.8 10002.69 59.7 10225.58
62.5 10478.43 60.8 10575.85 64.4 11234.07
75.3 1148948  75.05 11790 74.1 11874.14
75.5 12508.24 746 1264939 76 1308566
307570
1000 2300 1373
65.5
287.39 63.9 438.76 60.9 53519
53.3 980.78 528 1186.05 551 1413.79
57 1786.87 56.25 1790 56.3 2127.54
544 2456.59 50.5 2653.09 51.8 280223
447 3090.28 481 3150.77 3764 3267.77
29.04 346155 36.14 3538 425 3671.55
479 3919.98 437 3952.85 426 4050.14
47  4826.5 425 4859.87 426 495791
439 50808 447 5266.47 43.2 5349.68
50.4 5703.12 51.9 5904.76 491 6073.64
59.7 6409.59 65.5 6519.75 65.7 6635.31
63.3 7375.88 66 7690 64.7 7907.84
649 8381.19 641 8668.42 62 883544
636 920098 64.35 9450 63 9781.97
64.4 1075585 64.5 10988.16 68.1 11162.12
746 1143499 75.9 11601.85 78.45 11650
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38.30 20535.0 38.00 20565.0 37.40 20590.0
27.80 20630.0 34.80 206450 36.30 20655.1
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47.90 20903.3 4810 209223 4870 209413
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0.00 0 0.00 0.00 0
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656 2097838 68.8 0.0 21000.0 68.0
66.3 0.c 212010 66.3 0.0

8T 00 211000 673 0.0 212000




BT 23250

BT 650
BT 0.0

X1 114
X3 10

GR 75.43
GR 549
GR 552
GR 58.1
GR 563.9
GR 38.74
GR 52.6
GR 443
GR 487
GR 502
GR 491
GR 63.6
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GR 655
GR 625
GR 631
GR 7135
GR 796
GR 85.05

QT 4

NC .12

NH 3

X1 11.48
X3 10

GR 76.29
GR 649
GR 558
GR 481
GR 40.8
GR 2283
GR 805
GR 558
GR 49.2
GR 491
GR 521
GR 623
GR 647
GR 756
GR 84

GR 971

GR 66

620 0.0 25100.0 65.0 0.0 26200.0 65.0 0.0 26400.0
0.0 287000 700 0.0 276500 75.0 0.0 28150.0 82.0
28750.0 87.0 0.0 29000.0 920 0.0 30300.0 92.0 6.0

8.41
89 2958.98 3804.94 50.0 50.0 50.0 0.00 0.00 0
2199 58 6519.75 65.5
0 66 15536 64.3 287.39 639 43876 609 53519

626.91 52 787.68 53.3 980.78 52.8 1186.05 §5.1 1413.79
160436 569 1641.25 57 1786.87 56.25 1790 56.3 212754
218543 548 2259.37 54.4 245659 505 2653.09 51.8 280223
283246  52.8 2958.98 447 3090.28 481 315077 3764 326777
3336.43 2884 340643 2004 346155 36.14 3538 425 3671.55
3804.94 474 3855.04 47.9 3919.98 437 395295 426 4050.14
4431.03 419 4584.19 47 48265 425 4859.87 426 495791
5021.15  49.2 5059.55 439 5090.8 4477 5266.47 43.2 5349.68
545953 524 5575.87 504 570312 518 5904.76 491 6073.64
6167.73 613 6273.1% 59.7 6409.59 655 6519.75 65.7 6635.31
6757.16 63 7060.24 633 737588 66 7650 647 7907.84
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79694  64.1 8340.7 649 8381.19 64.1 B866B.42 62 8835.44
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1865.38 §7.9 195043 57 211534 519 2192.24 516 2676.44
277219 515 28975 47.5 3079.27 49.6 3153.07 484 3217.84
326345 468 331288 38.33 335299 3293 34539 2863 359806
3619.02 2593 364269 21.73 366326 2863 3710.06 40.09 3750.18
3834.77 52.5 4098.58 525 4266.28 50.2 4616.96 §3.2 5256.55
541716 485 554231 496 5811.88 52.8 5944.08 50.5 6026.29
6135.42 50.6 630068 60.8 6368.78 60.8 6489.41 521 6544.58
658293 496 6866.77 536 6999.45 52.4 7192.35 55.8 7242.29
7310.92 574 73827 58.8¢ 748654 578 75272 59.3 7858.55
831345 623 85205 63.1 8579.97 63.8 8874.31 63.1 802265
9319.75 64 9847.05 66 10324.86 67.2 10502.28 70.9 10689.92
10862.29 80 11138.46 81.4 11329.98 82.6 11935.13 B2.6 12152.77
12494.73 86.9 1275165 91 12961.31 96.3 131656.82 98.2 13409.92
13499.57 823 13562.28 826 13710.72 93.2 13739.27 91.2 13843.55

14008.62 858 1418733 84.3 1423964
62300 127200 167500 306900
A2 .03 6 .8
73 3183 3835 4000 4000 370.0 0.00 0

0.0 0.0 1950 5§7.9 0.0 0.0 0.0
0 742 142 67.3 388 656 573 64.9 800
898 56.3 1052 56.7 1285 55.8 1424 51.7 1438
1636 57.5 1735 57.9 1950 57 2115 519 2182
2676  48.1 2772 51.5 2898 47.5 3079 49.6 3183
3218 468 3313 38.33 3353 28.63 3698 22.83 3619
3643 2173 3663 2863 3710 40.09 3750 50.5 3835
4099 52.5 4266 50.2 4617 44.2 4679 443 5110
5257 55.8 5417 49.5 5542 49.6 5812 52.8 5944
6026  49.2 6139 50.6 6301 60.8 6369 60.8 6489
6545  48.1 6583 49.6 6867 53.6 6999 52.4 7192
731 58.9 7487 59.3 7859 62.3 8313 623 8521
8580 63.8 8874 63.1 9023 64.7 9320 64 9847
10325 67.2 10502 709 10690 75.6 10862 80 11138
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GR 91
1
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64.97
49.20
44.30
48.00
45.70
37.50
33.80
27.60
24.20
43.40
48.40
49.40
47.20
51.60
64.40
65.00
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GR 90.50

X1
X3
GR
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11.679
10
754
51.7

11330 826 11935 82.6 12153 84 12495 86.9 12752
12961 96.3 13166 98.2 13410
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.100 18850.0 100 20250.0 030 217486 120 28900.0 0.000
83 20250 21768.7 100 100 100 0.00 0.00 0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16850.0 80.00 17250.0 80.00 17251.0 80.00 17252.0 75.00 18025.0
18075.0 6500 18125.0 60.00 18200.0 60.00 18201.0 60.00 182020
18450.0 60.00 18500.0 60.00 18600.0 60.00 18850.0 55.00 19350.0
19351.0 68.70 20250.0 49.80 20287.0 4930 20323.0 48.30 203400
203604 48.40 20389.0 50.50 20396.9 48.10 20458.0 4450 204950
20506.1 4540 20560.0 4450 20600.0 4500 20650.0 47.20 20711.0
207210 4280 207460 43.30 20770.0 3550 20800.0 33.50 20820.0
209200 24.10 20930.0 31.40 20940.0 25.40 209441 2970 20960.0
20970.0 33.20 20980.0 33.20 20981.0 35.00 20990.0 35.90 21000.0
21010.0 38.40 210173 4343 2103%.0 4580 210895 4680 211627
211760 51.80 21206.0 51.90 21232.0 4940 21259.0 50.00 212738
213103 50.70 214940 4940 21530.9 4960 21603.9 4910 21640.4
21677.0 51.80 21707.0 55.10 2173%.0 60.90 217486 67.10 21768.7
218500 63.70 219700 61.00 22199.0 61.00 22200.0 60.00 22500.
23000.0 50.00 23400.0 50.00 23450.0 55.00 23700.0 55.00 24950.
25700.0 65.00 25900.0 70.00 27700.0 75.00 27900.0 80.00  28150.
28450.0 90.00 28700.0 90.50 28900.0 0.00 0.0
2.3 2.60 0.0 50 46 32375 20 241 241
120 035 3 .5
91 20226.0 21910.0 480 480 480 0.00 0
0.0 1 63.08 69.07 c.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16200.0 63.99 0.0 172000 64.77 0.0 17500.0 63.51 0.0
67.62 0.0 18301.0 67.63 0.0 18669.0 7215 0.0 191950
0.0 200000 67.97 0.0 20100.0 68.42 0.0 20200 68.87
202358 69.04 68.04 202428 69.07 63.08 20573.0 70.56 64.57
72.04 66.05 211413 72.66 66.67 21563.0 71.21 65.22 218931
63.74 21900.0 69.70 69.70 22000.0 69.24 0.0 222747 68.01
227000 66.10 0.0 234497 65.50 0.0 243747 69.44 0.0
85.80 0.0 28000.0 85.80 0.0 28300.0 85.80 0.0 28900.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16200.0 85.00 16500.0 80.00 18100.0 75.00 18350.0 65.00 18500.0
18800.0 55.00 19200.0 50.00 19600.0 50.00 19601.0 68.90 20226.0
202358 62.60 202376 4840 20267.5 48.30 202955 49.00 20308.0
203620 46.80 203755 4560 20394.0 4370 20400.0 4260 204355
20466.0 44.80 204920 4580 2049855 47.70 205555 47.60 20616.0
20676.0 47.00 20738.0 4570 20796.1 46.30 20877.7 46.70 208777
20909.0 4390 209240 4290 20935.0 39.10 20940.0 37.20 20955.0
20958.3 38.40 20970.0 3740 20980.0 36.10 20990.0 3480 21010.0
210200 29.40 210300 3040 210386 27.20 21050.0 28.80 21060.0
210658 26.10 21080.0 2200 21100.0 19.80 21110.0 2040 211207
211300 2820 211400 2990 211550 37.00 21160.0 41.00 211700
21179.0 4510 21181.0 4570 211830 46.30 21210.0 4910 212320
212410 5190 212580 5200 212860 50.30 21301.0 4990 214210
214810 4970 21541.0 49.00 216007 4880 21625.0 4460 21680.0
217030 4640 217212 47.30 21781.2 49.50 21800.0 4810 218410
218770 6210 21888.3 6435 21900.0 6820 21910.0 64 .00 22000.0
22100.0 60.00 22700.0 50.00 23500.0 55.00 24100.0 60.00 25600.0
26000.0 70.00 27700.0 75.00 27800.0 85.00 28400.0 90.00 28700.0
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0.0 0.0 1950 57 0.0 0.0 0.0
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GR 517 1636 57.5 1735 57.9 1950 57 2115 519 2192
GR 516 2676 48.1 2772 1.5 2898 47.5 3079 49.6 3153
GR 484 3218 46.8 3313 38.33 3353 2863 3598 22.83 3619
GR 25.93 3643 21.73 3663  28.63 3710 40.09 3750 50.5 3835
GR 525 4099 525 4266 50.2 4617 442 4879 443 5110
GR 532 5257 5§58 5417 49.5 5542 496 5812 52.8 5944
GR 505 6026 492 6139 50.6 6301 60.8 6369 60.8 6489
GR 521 6545 491 6583 49.6 6867 53.6 6999 52.4 7192
GR 521 7311 58.9 7487 59.3 7859 62.3 8313 62.3 8521
GR 631 8580 63.8 8874 63.1 9023 64.7 9320 64 9847
GR 66 10325 67.2 10502 70.9 10690 75.6 10862 80 11138
GR 814 11330 826 11935 826 12153 B84 12495 86.9 12752
GR 91 12961 96.3 13166 98.2 13410

QT 4 62060 126360 167140 305490

NC 120 120 030 A 3
X1 197 B4 227346 2827.03 802 5043 2118
X3 10 1105.39 52.6 9060 74.8

GR 78.23 0 842 174.04 835 50147 624 571.34 573 671.03

GR 461 9698 523 1075.96 49.9 124038 495 1362.1 474 157532

GR 486 17748 453 2044.49 475 2118.35 44.4 2165.58 466 227346
GR 3552 235183 4102 237183 3222 241183 3172 244183 3712 2621.82
GR 457 2759.78 447 2827.03 455 2960.44 449 3171.29 46.7 3200

GR 454 346372 47 3583.97 446 3643.28 45 3872.88 47 3996.03

GR 532 412335 60.5 4270.1 60.5 4509.54 57.2 477548 58 5148.72

GR 562 5363.59 §5.1  5699.3 494 595627 496 6073.28 483 6272.85
GR 51 6381863 52.1 6574.09 51.8 6814.08 53.2 6887.03 50.2 7041.29
GR 535 7127.14 516 744296 56.9 7800.49 62.4 7837.71 649 7999.27
GR 674 838592 67.1 842435 748 9060 66.9 9130 66.35 9180

GR 658 928286 53.6 93565 557 952742 58.8 9587.89 70.2  9638.17

GR 729 9884.04 75 10154.89 75.2 10427.45 76.1 10520.96 76.1 10769.8
GR 902 10830 91.8 11088.11 89.8 11321.02 86.3 11634.53 854 11757.32
GR 86.8 11852.18 85.2 1211275 87.5 1234514 83.2 12384.16 89.1 12447.67
GR 859 1255551 90.4 12650 847 12970.55 83.1 13224.85 84 1331297
GR 83 13508.04 845 136579 83.9 13887.88 86.8 14077.83

29FEBCO  11:00:21 PAGE 15

SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL. XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CCRAR TCPWID ENDST

*PROF 1

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) 1S CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0

CCHv= 100 CEHV= 300
*SECNO 7.610
7610 31.00 50.50 .00 5050 5053 03 .00 .00 41.20
214619.0 293.1 2143167 9.2 14393 148155.0 63.2 .0 .0 40.60
.00 20 144 .45 110 030 110 000 19.50 19703.00
.000019 0. 0. 0. 0 0 0 .00 8934.76 28637.76

*SECNO 7.760
7.760 3192 5052 .00 00 50.55 .03 01 .00 58.00
214619.0 .0 214619.0 .0 .0 157541.8 0 2901.3 1662 60.00
A7 00 1.386 00 000 030 .000 .00 1860 89788
.000016  850. 820. 800 0 0 0 .00 8707.34 9605.22

*SECNO 8.180




3265 DIVIDED FLOW
3280 CROSS SECTION  B.18 EXTENDED  .55FEET

8180 3396 5056 .00 .00 5058 .02 03 .00 6200
214619.0 .0 214618.6 4 .0 1767217 17.5 113274 634.7 50.00
87 00 121 02 000 030 110 .000 16.60 310.89
.000013 2044. 2196. 2141. 0 0 0 .00 9883.41 11235.27

*SECNO 8.670
3280 CROSS SECTION  8.67 EXTENDED BOFEET

8670 30.00 5060 .00 00 5062 .02 .04 .00 44.00

214619.0 12738.0 2018671 13.9 463932 162616.1 3452 254464 17130 50.00
1.28 27 124 04 110 030 110 .000 20.60 294.31

.000018 8000, 2391. 3177, 2 0 0 .00 1642669 16721.00

29FEBOO0  11:00:21 PAGE 18

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH ARCB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 9.250
3265 DIVIDED FLOW
3280 CROSS SECTION  9.25EXTENDED  4.64 FEET

9.250 2505 5065 .00 .00 5068 .02 .06 .00 42.00

214619.0 2726.8 2115401 3520 10709.9 1657823 2916.1 392059 28156 42.00
1.95 25 1.28 A2 110 030 110 000 2160 170.75

000020 3200. 3062. 3200. 0 0 0 .00 14589.50 15542.67

CCHv= 100 CEHV= .300

*SECNO 3615

CHIMP CLSTA= 5720.00 CELCH=  20.00 BW= 200.00 STCHL= 2366.85 STCHR= 6339.87
EXCAVATION DATA

AEX= 754438Q-FT VEXR= OK*CU-YD VEXT= .OK*CU-YD

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .38

3470 ENCROACHMENT STATIONS= 12320 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
3615 30.78 50.78 .00 00 5090 A2 19 .03 41860
174300.0 1181.7 168597.7 45206 36346 590589 112313 524924 39043 4363
241 33 285 40 120 030 120 .000 20.00 1279.54
.000091 7700. 4594. 1000. 2 o 0 .00 7157.91 843745

*SECNC 4.745

CHIMP CLSTA= 3040.00 CELCH=  21.00 BW=  200.00 STCHL= 237340 STCHR= §&703.71
EXCAVATION DATA

AEX= 67034SQ-FT VEXR= 15741K*CU-YD VEXT= 1574.1K*CU-YD

3470 ENCROACHMENT STATIONS= 19734 69856 TYPE= 1 TARGET= 5012.200
ELENCL= 5200 ELENCR= 48.60

4745 3036 51.36 .00 .00  51.50 13 .59 00 51.10

173330.0 5 1725520 7775 153 586783 27679 61429.0 46786 47.20




297 03 294 28 120 030 120 .000 21.60 2256.80
000109 3600. 5966, 4500. 2 0 0 .00 5368.77 7625.57

29FEBOQ  11:00:21 PAGE 17

SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 300 CEHvV= 500
*SECNO 5.026

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = 69

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= §7.00
5026 30.06 5156 .00 .00 51.81 .25 25 .06 56.20
173080.0 .0 173080.0 0 .0 43150.8 .0 632932 4856.7 57.00
3.08 00 401 .00 000 .030 000 .000 21.50 9613.00
.000229 1030. 1482, 4150. 2 0 0 .00 3479.51 13092.51
*SECNO 5.027

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 5825MAXELLC= 5250

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00
5027 30.06 5156 .00 .00 5181 .25 .00 00 56.20
173080.0 .0 173080.0 .0 .0 43002.7 .0 632942 48568 56.00
3.08 .00 4.02 .00 000 030 000 .000 2150 9616.77
.000237 1. 1, 1. 0 o) 0 00 340669 13038.19
*SECNO 5.034

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5034 30.07 5157 .00 00 51.82 .25 .01 .00 56.20
173080.0 .0 173080.0 .0 .0 43037.3 .0 633406 48605 56.00
3.08 .00 402 .00 .000 030 .000 000 2150 9616.73

000236  47. 47. 47. 0 0 0 .00 3406.89 13038.25

1

29FEBOC  11:00:21 PAGE 18

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR  WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC I[CONT CORAR TOPWID ENDST




mmr—

*SECNO 5.035
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5035 3007 5157 00 .00 51.82 .25 .00 00 56.20
173080.0 0 173080.0 .0 0 43153.8 0 633416 48606 57.00
3.08 .00 401 .00 000 .030 000 000 2150 9612.96
.000229 1. 1. 1. 0 0 0 .00 3479.67 13092.63
*SECNO 5.037
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5037 30.07 5157 .00 .00 5182 .25 .00 .00 56.20
173080.0 .0 173080.0 .0 .0 431664 .0 633495 4861.2 57.00
3.08 .00 401 .00 000 .030 000 000 2150 961295
.000229 8. 8. 8. 0 0 0 .00 3479.72 13092.68
*SECNO 5.038

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 5250

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00
5038 3006 51.56 .00 .00 5183 27 00 .01 5620
173080.0 .0 173080.0 0 .0 41841.0 .0 63350.5 4861.3 56.00
3.08 00 414 00 000 .030 000 000 21.50 9616.71
.000257 1. 1. 1. 0 0 0 00 3397.29 13038.28
*SECNO 5.045

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMINELTRD= 5825MAXELLC= 5250

3
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV

TME VILOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5045 3008 &51.58 .00 00 5184 .27 01 .00 5620
173080.0 .0 173080.0 .0 .0 418526 .0 63395.7 4865.0 56.00
3.08 .00 4.14 .00 000 030 .000 000 21.50 9616.70

.000257  47. 47. 47, 0 0 0 .00 3397.41 13038.30

CCHv= 100 CEHvV=  .300

*SECNO 5.046

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00
5046 30.09 51.59 00 00 51.84 25 .00 .00 56.20

173080.0 .0 173080.0 .0 .0 432118 .0 63396.6 48650 5700
3.08 .00 4.0 .00 000 030 .000 000 2150 961291




000228 1. 1. 1. 1 0 0 .00 3479.92 13092.83

CCHv= 100 CEHv= 300

1490 NH CARD USED

*SECNO 5.585

CHIMP CLSTA= 10681.00 CELCH=  23.00BW=  200.00 STCHL= 10172.58 STCHR= 11165.02
EXCAVATION DATA

AEX= 4079.15Q-FT VEXR= 568.5K*'CU-YD VEXT= 2142.6K"'CU-YD

5585 2925 52.25 .00 .00 5242 16 .57 01 43.42

172610.0 929271 79661.4 21.5 56404.8 17889.3 1122 671204 52857 49.80
335 165 445 19 049 021 120 000 23.00 1255.97

000182 2664, 2847. 1744, 2 0 0 .00 10000.52 11256.49

CCHv= 100 CEHV= .300

1490 NH CARD USED

"SECNOQ 6.420

CHIMP CLSTA= 16190.00 CELCH=  24.00 BW=  200.00 STCHL= 15729.76 STCHR= 16499.00
EXCAVATION DATA

AEX= 6018.58Q-FT VEXR= 824.5K*CU-YD VEXT= 2967.0K*CU-YD

3265 DIVIDED FLOW

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLo8 QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TME WVLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

6.420 2877 5277 .00 .00 5294 A7 52 .00  42.01

171900.0 73925.0 72667.2 25307.8 32633.9 16199.0 16421.3 717276 5800.5 47.50
364 227 449 154 030 030 .050 000 24.00 10887.83

.000141  2300. 4409. 2800. 2 0 o .00 7455.54 18386.10

CCHv= 100 CEHV= .300
1490 NH CARD USED
*SECNO 7.090

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

3470 ENCROACHMENT STATIONS= 11840.0 20069.0 TYPE= 1 TARGET= 8229.000
ELENCL= 53.10 ELENCR= 57.90
7.090 2341 53.51 00 .00 53.71 .20 .76 .01  46.90
171320.0 90058 100118.7 621955 112801 22153.3 40526.8 766465 6373.0 4740
39 .80 452 153 120 030 .083 .000 30.10 9387.78
000334 2000. 3538. 3600. 2 0 0 .00 10437.55 19625.33

CCHv= 100 CEHV= 300
1490 NH CARD USED
*SECNO 7.470

3470 ENCROACHMENT STATIONS= .0 16383.0 TYPE= 1 TARGET= 16383.000
7.470 2506 5406 00 00 5436 31 .62 03 47.70

171000.0 62450.0 58348.8 50201.2 41287.0 B465.6 167051 792420 6726.3 44.30
404 151 689 301 070 030 .050 .000 2900 7006.81

000385 1500. 2006. 1500. 2 0 0 .00 9250.53 16267.34

*SECNO 8.070




3470 ENCROACHMENT STATIONS= 34554 15481.5 TYPE= 1 TARGET= -3455.360
ELENCL= 61.13 ELENCR= 100000.00
8.070 2738 5528 .00 .00 5589 61 1.44 .09 4430
171000.0 22057.5 108437.0 40505.4 16330.1 13899.6 32509.3 83524.8 7270.1 46.70
419 135 780 125 120 030 120 000 2790 3789.74
000635 2619. 2891, 3201. 2 0 0 .00 7301.94 11091.68

29FEBOO0  11:00:21 PAGE 21

SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB WVCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  ICONT CORAR TOPWID ENDST

CCHv= 100CEHV= .300
*SECNO 8.490

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .66

3470 ENCROACHMENT STATIONS= .0 3851.7 TYPE= 1 TARGET= 3851.709
8490 2136 57.16 .00 .00 5851 135 240 .22 4600
169770.0 52202.8 103794.2 13773.0 21104.2 88188 118073 86093.0 75746 5060
427 247 1177 117 120 030 120 000 3580 799.23
.001442 2636. 2374. 1605. 3 0 0 .00 6186.99 6986.21

1490 NH CARD USED
*"SECNO 9.410

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.31

3470 ENCROACHMENT STATIONS= 24606 10500.0 TYPE= 1 TARGET= -2460.630
ELENCL= 56.91 ELENCR= 100000.00
9410 2491 60.41 .00 .00 &065 24 204 11 53.30
169330.0 24803.3 62688.6 81838.1 150455 102764 48772.8 920196 82545 49.50
465 165 610 168 057 030 079 000 3550 751.94
.000268 2500. 4858. 5500. 3 0 0 .00 7127.85 7879.79

CCHv= 100 CEHV=  .300
*SECNO 10.580

3470 ENCROACHMENT STATIONS= 1431.2 80200 TYPE= 1 TARGET= 6588.810
ELENCL= 55.17 ELENCR= 59.05
10.580 39.48 61.58 .00 .00 6183 35 124 .03 53.60
168330.0 14190.6 90650.1 63489.3 15654.9 14173.8 594856 98681.1 88624 5050
4.97 81 640 107 100 030 120 000 2210 175.44
.000286 2700. 6177. 3200. 2 0 0 .00 9121.88 929732

1
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST




CCHv= 100 CEHv= 300
1490 NH CARD USED
*SECNO 10.860

3470 ENCROACHMENT STATIONS= 0 88650 TYPE= 1 TARGET= 8864.999
10.860 3021 61.M1 .00 .00 6228 37 35 .01 5220
168090.0 16675.8 107653.1 43761.1 15127.0 17835.7 41925.6 100963.9 9081.3 5240
505 110 604 104 100 .030 120 000 3170 1805.08
.000236 1300. 1478. 1100 2 ¢ 0 .00 7022.12 8827.20

1490 NH CARD USED
*SECNO 11.080

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

3470 ENCROACHMENT STATIONS= 3311.7 6950.0 TYPE= 1 TARGET= 3638.260
ELENCL= 53.30 ELENCR= 63.70
11.090 30.41 62.21 .00 .00 6285 64 .48 08 53.30
167890.0 39354.4 98691.7 29843.9 21726.1 11922.0 23945.1 103180.5 9306.8 57.00
512 181 828 125 082 030 120 000 31.80 78550
000562 1400. 1214. 1600. 2 0 o .00 6098.65 6884.15

CCHv= 300 CEHV= .500
*SECNO 11.350

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.59

3470 ENCROACHMENT STATIONS= 2199.0 6519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 6550
11.350 34.26 63.10 .00 .00 63.43 33 .49 09 52.80
167670.0 1097t1.4 106176.9 50521.7 15935.1 18486.6 41941.3 105831.5 085358 52.60
5.23 69 574 120 120 030 120 .000 2884 46455
.000221  1000. 1373. 2300. 2 0 o .00 6009.57 6474.12

*SECNO 11.380
3301 HV CHANGED MORE THAN HVINS
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QRCB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WITN ELMIN  SSTA

SLOPE XLOBL XLCH XLOBR I[TRIAL IDC ICONT CORAR TOPWID ENDST

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .68

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11.380 3645 63.25 .00 00 6424 .99 .49 33 66.30
167670.0 .0 167670.0 0 0 210176 0 1077443 96645 64.00
528 00 7.98 00 000 030 .000 .000 26.80 1995536
.000475 1000. 1373. 2300. 2 0 0 .00 1030.76 20986.12

SPECIAL BRIDGE



SB XK XKOR COFQ RDLEN BWC BWP  BAREA SS ELCHU ELCHD
125 150 260 .00 189.00 2040 22729.00 10.20C 27.80 27.80

*SECNO 11.390
CLASS A LOWFLOW

3420 BRIDGEW.S=  63.16 BRIDGE VELOCITY=  8.96 CALCULATED CHANNEL AREA= 18713.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
00 6432 .09 0. 167670. 22729. 22477. 67.20 68.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11390 3654 6334 .00 00 6432 98 .08 00 66.30
167670.0 .0 167670.0 0 .0 21105.3 .0 107768.4 9665.7 64.00
528 00 794 00 000 .030 .000 .000 26.80 19953.82

.000470  50.  50. 50. o 0 0 00 1033.88 20987.70

*SECNO 11.400

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OQUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.62

1
29FEBOO  11:00:21 PAGE 24

SECNO DEPTH CWSEL CRiIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TME VvIOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS= 2199.0 65198 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11.400 3542 6426 .00 00 6454 .28 .01 21 5280
167670.0 12742.7 104067.7 50859.6 18886.C 19472.3 45064.1 107828.4 9669.8 5260
528 67 534 113 120 030 120 .000 28.84 301.50
.000178  50. 50. 50. 2 0 0 .00 6194.75 6496.25

CCHV= 100 CEHV=  .300
1490 NH CARD USED
*SECNC 11.480

3470 ENCROACHMENT STATIONS= 1998.3 142396 TYPE= 1 TARGET= -1998.350
ELENCL= 56.86 ELENCR= 100000.00 )
11.480 4359 64.32 .00 00 64.62 .30 .07 .01 4860
167560.0 18043.8 106358.4 431579 23968.3 194223 554174 108997.7 97724 4950
532 75 548 78 120 030 120 000 20.73 662.82
.000142  400. 370. 700. 2 0 0 .00 9500.13 10162.95

CCHv= 600 CEHV= .800
*SECNO 11.550

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS= 1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.90 ELENCR= 100000.00

11.550 4265 64.38 .00 .00 6469 31 .06 .01 4960

167500.0 17120.5 103179.4 47200.0 22239.8 18288.2 53749.5 109871.3 9856.1 50.50




535 77 564 88 120 030 120 000 2173 807.21
000163 400. 370. 400. 0 0 0 .00 883594 93938.97

1450 NH CARD USED
*SECNO 11.569
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.70 ELREA= 67.10

11.569 40.25 64.35 .00 .00 64.91 .56 02 .20 6870
167500.0 .0 167500.0 0 0 279186 .0 110011.5 9868.0 67.10
535 .00 6.00 .00 000 .031 .000 .000 24.10 20258.51

.000324  100. 100. 100. 2 0 0 .00 150128 21759.79

1
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SECNC DEPTH CWSEL CRMWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  ICONT CORAR TOPWID ENDST

SPECIAL ERIDGE

SB XK XKOR COFQ RDLEN BWC BWP  BAREA SS ELCHU ELCHD
1.25 231 2860 .00 50.00 46.00 3237500 2000 2410 2410

CCHv= 300 CEHV= 500
*SECNO 11.660
PRESSURE FLOW

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
6531 649 .06 0. 167500, 32375. 30545. 63.08 69.07 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.90 ELREA= 68.20

11.660 4509 64.89 .00 .00 6531 42 40 .00 68.90
167500.0 .0 167500.0 .0 .0 32068.0 .0 1103420 98854 68.20
5.38 00 522 .00 .000 .035 000 .0CO 19.80 20235.86

000298  480. 480,  480. 2 0 o] 00 166554 21901.40

*SECNO 11.679

3470 ENCROACHMENT STATIONS= 1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11.679 4344 6517 .00 .00 6539 .22 .02 .06 49.60
167500.0 20411.7 940455 53042.9 24517.8 188251 58581.9 110486.3 9883.1 50.50
538 .82 5.00 91 120 035 120 000 2173 711.80
.00c168 100. 100. 100. 2 0 0 .00 941530 10127.10

CCHv= 100 CEHV= 300
*SECNO 11.970

3470 ENCROACHMENT STATIONS= 11054 9080.0 TYPE= 1 TARGET= 7954.610
ELENCL= 5250 ELENCR= 74.80
11.870 33.91 65.63 .00 .00 6586 .23 .46 00 46.60
167140.0 25176.2 812016 60762.1 26779.1 149757 67236.2 119077.0 10640.3 44.70
5.65 94 542 90 120 030 120 .00C 31.72 156.30
.000149  802. 2118. 5043. 2 v 0] .00 795587 811217




1
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THIS RUN EXECUTED 29FEB0OC  11:00:21

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

Starting form river mile

SUMMARY PRINTOUT

VIOB VROB AREA VCH QLOBP QCHP AQROBP VEXR VEXT
204 .15 150657.4C 144 .14 99.86 .00 .00 .00
.000 00157541.80 136 .00 100.00 00 .00 00
.000 .02176738.20 1.21 .00 100.00 00 00 .00
275 0420935450 124 594 9406 .01 .00 .00
.255 1217940840 128 1.27 9857 .16 .00 .00
* .325 40 73924.73 285 .68 9673 259 .00 .00
033 .28 61461.57 294 .00 99.55 .45 1574.10 1574.10
* .000 .00 43150.84 401 .00 100.00 .00 .00 1574.10
.000 .00 43002.70 4.02 .00 100.00 .00 .00 1574.10
.000 .00 43037.26 4.02 .00 100.00 .00 .00 1574.10
.000 .00 43153.80 4.0t .00 100.00 .00 .00 1574.10
.000 .00 43166.38 4.01 .00 100.00 .00 .00 157410
.000 .00 41841.04 414 .00 100.00 .00 .00 1574.10
.000 00 41852.56 414 .00 100.60 .00 .00 1574.10
.000 .00 4321188 4.0 .00 100.00 00 .00 1574.10
1.648 19 7440630 445 53.84 46.15 .01 568.48 214258
2255 154 6525412 449 4300 4227 1472 82445 2067.03
1
29FEBO0  11:00:21 PAGE 27
VLOB VROB AREA VCH QLOBP QCHP QROBP VEXR VEXT
* 798  1.53 7396024 452 526 5844 3630 .00 2967.03

M 1.513 3.01 66457.63 6.89 3652 3412 2936 .00 2967.03



1.351 1.25 62739.01 7.80 1290 6341 2369 .00 2967.03

* 2474 117 4173038 1177 3075 6114 8.11 .00 2967.03

*  1.648 168 7409476 610 1465 37.02 4833 .00 2067.03
906 1.07 8931430 640 843 5385 3772 .00 2967.03
1102 1.04 7488840 6.04 992 6404 2603 .00 29867.03

* 1811 125 57593.22 828 2344 5878 1778 .00 2967.03

Y 689  1.20 76363.00 574 654 6332 3013 .00 2967.03

* .000 .00 2101764 798 .00 10000 .00 .00 2967.03
.000 .00 2110527 7.94 00 10000 .00 .00 2967.03

* 675 1.13 8342242 534 760 6207 3033 00 2967.03
753 .78 9880796 548 1077 6347 2576 .00 2967.03
770 .88 9427755 564 1022 6160 2818 .00 2967.03
000 .00 2791858 6.00 .00 10000 00 .00 2967.03
.000 .00 32068.03 522 .00 100.00 .00 .00 2867.03
.819 91102324.80 500 1219 56.15 31.67 .00 2967.03
940 90108991.00 542 1506 4858 3635 .00 2967.03

1
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Starting form river mile

SUMMARY PRINTOUT TABLE 150
SECNO XLCH ELTRD ELLC EMIN Q CWSEL CRWS EG 10°KS VCH AREA 01K
7610 .00 .00 .00 19.50214619.00 50.50 .00 5053 .19 1.44 150657.40484729.40
7760 82000 .00 .00 18.60214619.00 5052 .00 5055 .16 1.36 157541.80537689.30
8.180 219600 .00 .00 16.60214619.00 5056 .00 5058 .13  1.21176739.20600985.40
8.670 2381.00 .00 .00 20602145619.00 5060 .00 5062 .18 1.24 209354.50508796.30
9.250 3062.00 .00 .00 21.60214619.00 5065 .00 50.68 .20 1.28 175408.40482494.80

* 3615 459400 00 .00 20.00174300.00 5078 .00 5090 .91 2.85 73924.73182820.40
4745 5966.00 .00 .00 21.00173330.00 5136 .00 5150 109 294 61461.57165851.10

* 5026 148200 00 .00 2150173080.00 5156 .00 51.81 229 401 43150.84114384.10
5027 1.00 5825 5250 21.50173080.00 5156 .00 5181 237 4.02 43002.70112491.50
5034 4700 5825 5250 21.50173080.00 5157 .00 51.82 236 4.02 43037.26112634.80
5035 1.00 .00 .00 21.50173080.00 5157 .00 5182 229 401 43153.80114391.90
5037 800 .00 .00 21.50173080.00 51.57 .00 5182 229 401 43166.38114446.30
5038 1.00 5825 5250 21.50173080.00 5156 .00 51.83 257 4.14 41841.04107938.60
5045 47.00 5825 5250 21.50173080.00 5158 00 5184 257 4.14 41852.56107984.70



5046 1.00 00 .00 2150173080.00 5159 .00 51.84 228 4.01 43211.88114644.40
5585 2847.00 .00 .00 2300172610.00 5225 .00 5242 1.82 445 74406.30127847.90
6.420 4409.00 .00 .00 24.00171900.00 5277 .00 5294 141 4.49 65254.12144528.00
* 7.080 3538.00 .00 .00 30.10171320.00 53.51 00 5371 334 4.52 73960.24 93679.20
7.470 2006.00 .00 .00 29.00171000.00 54.06 .00 5436 385 6.89 66457.6387189.82
8.070 2891.14 .00 .00 27.90171000.00 5528 00 5589 635 7.80 62739.0167860.18
* 8480 237428 .00 .00 35.80169770.00 57.16 .00 5851 1442 11.77 41730.38 44708.05
* 9410 4858.00 .00 .00 35.501689330.00 60.41 .00 6065 268 610 74094.76103449.90
10.580 6177.00 .00 .00 22.10168330.00 61.58 .00 6193 286 6.40 89314.30 99563.93

10.860 1478.00 .00 .00 31.70168090.00 6191 .00 6228 236 6.04 74888.40109415.30

29FEBO0  11:00:21 PAGE 29

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10"°KS VCH AREA 01K
* 11.090 1214.00 .00 00 31.80167890.00 62.21 00 6285 562 8.28 57593.22 70807.67
*  11.350 1373.00 .00 .00 28.84167670.00 63.10 00 6343 221 574 76363.00112828.20
*  11.380 1373.00 .00 .00 26.80167670.00 63.25 00 6424 475 7.98 21017.64 76968.73
11.380 50.00 6830 6720 26.80167670.00 63.34 .00 6432 470 7.94 21105.27 77350.07
* 11.400 $0.00 .00 .00 28.84 167670.00 6426 .00 6454 178 534 83422.42125525.20
11.480 370.00 .00 .00 20.73 167560.00 64.32 .00 64862 142 548 98807.95140541.00
11.550 370.00 .00 .00 21.73167500.00 6€4.38 .00 6469 163 564 94277.55131089.30
11.568 100.00 .00 .00 24.101675C0.00 64.35 .00 6491 324 600 27918.59 93031.03
11.660 480.00 69.07 6€3.08 19.80167500.00 6&4.89 00 6531 298 5.22 32068.03 96969.77
11.67¢ 100.00 .00 .00 21.73167500.00 65.17 .00 6539 1.68 5.00102324.80129365.50

11.870 2118.00 .00 .00 31.72167140.00 6563 .00 6586 149 542108991.00137144.80
1
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Starting form river mile

SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
7.610 214618.C0 | 50.50 00 .00 .00 8934.76 .00

7.760 214619.00 50.52 .00 .02 .00 8707.34 820.00

8.180 214619.00  50.56 00 .04 .00 988341 2196.00

8.670 214615.00 50.60 00 04 .00 16426.69 2391.00

9.250 214619.00 50.65 .00 .06 .00 14589.90 3062.00



1

1

29FEB0Q

29FEBOO

3.615 174300.00
4.745 173330.00
5.026 173080.00
5.027 173080.00
5.034 173080.00
5.035 173080.00
5.037 173080.00
5.038 173080.00
5.045 173080.00
5.046 173080.00
5.585 172610.00
6.420 171900.C0
7.090 171320.00
7.470 171000.00
8.070 171000.00
8.450 169770.00
9.410 169330.00
10.580 168330.00
10.860 168090.00

SECNO Q

11.080 167890.00
11.350 167670.00
11.380 167670.00
11.390 167670.00
11.400 16767C.00
11.480 167560.00
11.550 167500.00
11.569 167500.00
11.660 167500.00
11.679 167500.00

11.970 167140.00

11:00:21

11:00:21

50.78
51.36
51.56
51.56
51.57
51.57
51.57
51.56

51.58
51.59

52.25
52.77

53.51

54.06
55.28

57.16
60.41

61.58

61.91

CWSEL

62.21
63.10
63.25
63.34
64.26
64.32
64.38
64.35
64.89
€5.17

65.63

.00
.00
00
.00
.00
.00
.00

.00

.00
.00

.00

.00

.00
.00
.00

.00
.00
-00

.00
.01
.00
.00
-.01
01
.02
.66
52
74
.55
1.22
1.88

3.25

.33

00 347972

.00 3397.41

00 7157.91 4594.00

.00 5368.77 5966.00

00 347951 1482.00

.00 3406.69 1.00
.00 3406.89 47.00

.00 347967 1.00

8.00

.00 339729 1.00

47.00

00 347992 1.00

.00 10000.52 2847.00
00 7455.54 4409.00
.00 10437.55 3538.00

.00 9260.53 2006.00

00 7301.94 2891.14
00 6186.99 2374.28
.00 7127.85 4858.00
.00 912188 6177.00

.00 7022.12 1478.00

PAGE 31

DIFWSP DIFWSX DIFKWS TOPWID XLCH

.00
.00
00
.00
.00
.00
.00
.00
.00
.00

.00

.29
.89
.16
.09
.82
.06
06
-.03
.54
.28

45

.00 609865 1214.00
00 6009.57 1373.00
.00 1030.76 1373.00
.00 1033.88 50.00
00 619475 50.00
.00 9500.13 370.00
.00 8835.94 370.00
.00 1501.28 100.00
.00 166554 480.00
.00 941530 100.00

.00 7955.87 2118.00

PAGE 32



SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=

WARNING SECNO=

3.615 PROFILE=
5.026 PROFILE=
7.090 PROFILE=
8.490 PROFILE=
9.410 PROFILE=
11.090 PROFILE=
11.350 PROFILE=
11.380 PROFILE=

11.400 PROFILE=

1 CONVEYANCE CHANGE QOUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE



HEC-2 Output

Alternative I1A - Dredging Area A



* HEC-2 WATER SURFACE PROFILES " * U.S. ARMY CORPS OF ENGINEERS
* * * HYDROLOGIC ENGINEERING CENTER  ~
* Version 4.6.2, May 1991 * * 609 SECOND STREET, SUITED *
* * * DAVIS, CALIFORNIA 95616-4687  *
* RUNDATE 28FEBO0 TIME 09:46:44 * * (916) 756-1104
XX 0000000 XXXXX HXXXX
X XX X X X X
X XX X X
XOXKRXXK XXXX X HOOXX XXXXX
X XX X X
X XX X X X
XX XRXXHXX XXKXKX HXXKXAX
t
28FEBO0  09:46:44 PAGE 1

THIS RUN EXECUTED 28FEBOD  09:46:44

HEC-2 WATER SURFACE PRCFILES

Version 4.6.2; May 1991

PRaDGe ARZA A (RM . (1,3Y ) mtay . 30/
T CF-0033 BROWN & ROOT SERVICES, 2/25/2000

T2  Lake Houston HEC-2 MODEL, REACH 3 iy
T3  Starting form river mile 3.615 u/s of Lake Houston Dam ™

Zind

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
0 4 0 50.91
J2 NPROF IPLOT PRFVS XSECV XSECH FN  ALLDC I1IBW CHNIM ITRACE

-1 0 -1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT
150 7 55 56 26 25 4 35 60 59
J6 IHLEQ ICOPY SUBDIV STRTDS RMILE
1

QT 4 66800 143300 174300 333600
NC 012 0.12 0.03 A 3

THIS MODEL HAS BEEN REVISED BY REMOVING THE X3 10 ENCROACHMENTS,

THIS MODEL IS THE SIMILAR TO THE BRSREV.IH2 MODEL.
X1 3.615 89 12366.85 6330.06
X3 10 1232.04 54.7
GR 556 0 552 90 549 16112 548 31829 545 400
GR 545 50544 504 5901 50.7 644.14 496 763.76 498 82119
GR 479 85374 509 89511 51 927.61 43  951.75 479 10543
GR 50.3 108594 53.3 1160.37 547 123204 50.1 128774 49  1373.79
GR 486 148272 491 1622.28 46.2 1678.02 463 1781.82 48.3 1866.53
GR 49.2 19494 488 2075.16 479 2163.11 43.8 2220.71 426 2269.24
GR 416 2366.85 406 239175 39 245247 377 254887 379 276545

*



64.2

A2
5.027

70.3

53.1
41.6
52.5
52.5
24.4
10.6
249
24.4
52.5

2952.69 38 3157.81 386 3299.81 383 3413.04 38.1 374692
3993.99 38.9 4185.79 38.8 4286.36 40.5 4499.72 39.9 47289
4754.82 40.1 49075 40.4627 4943.023 38.9 4984.51 37.2 504195
511968 364 517729 373  5277.11 36.8 6£355.15 38.1 551864
5567.34 36.5 5613.59 33.5 56552 325 57695 303 580347
5902.24 32.8 59825 342 6030.84 365 6067.52 375 61249
6207.91 40.5 6273.13 438 6330.06 415 646294 414 6636.96
6697.83 455 672893 445 6819.63 45 6861.77 445 €960.04
7029.56 45.05 7080 447 711534 454 T181.81 456 7240
7360 455 74686 434 7632.04 446 7864.56 47.6 7908.88
7982.52 48.7 804472 48.8 8220 558 8990
09:46:44 PAGE 2
66160 140750 173330 329800
59 23734 67037 3600 4500 5966
1973.39 52 6985.59 48.6
0 546 450 53.45 570 53.05 630 52.6 740
830 525 930 52  989.14 52.45 1150 52.3 128473
1434.66 52.6 1560 52.45 1730 523 1836.38 52.05 1940
1973.38  51.1 23734 433 2385 39.8 2559.76 37 2645.83
2728.22 353 2808.02 359 2887.92 312 3041.01 31.9 3156.16
3200 30 5720 36.3 5740 37 5800 39.8 5896255
6057.51 39.7 6300.58 42 6371.11 43.1 64886.54 44 6532.85
655855 452 6653.68 47.2 6703.7 47 6753.55 471 6787.33
£6829.55 47.3 6947.51 48.6 6985.59 484 7027.77 47.3 7052.29
7079.78 465 7122.32 464 7303.07 46.8 7395.37 47.9 7436.05
7535.6 502 7585.83 542 772258 547 781627 59.2 7868.73
7911.42 61 80966 61.5 8298 61.8 8402
65990 140170 173080 328820
012 003 0.3 0.5
82 10508 14400 1030 4150 1482 09135
0 60.1 847 55.1 4325 50.1 6125 47.5 6457
6672 52 6723 49.3 6899 53 7002 51.3 7207
7406 443 7535 50.7 7643 52 7675 49.2 7860
7983 52 8074 50.8 8207 51.4 8253 50.6 8427
8495 474  BS39 442 8686 50.9 8716 485 8805
8968 503 9257 52.8 9627 49.3 9739 48.6 10032
10121 52.8 10240 51.6 10351 56.2 10508 49.2 10531
10548 418 10584 28.9 10622 374 10682 36.1 10792
10846 - 41.3 10953 45 11066 26.5 11142 244 11222
11240 148 11250 10.6 11262 2186 11486 249 11552
11749 455 11830 462 11581 44.7 12010 41.2 12077
12110 46 12265 426 12356 43.9 12514 41.7 12874
13169 432 13369 44.1 13509 413 13921 44.5 14033
14119 431 14221 47.6 14283 57 14400 634 14532
14822 62.5 14960 66.5 15076 67.6 15152 66.1 156301
15383 646 15581 €55 15601 66.7 15706 62.2 15750
15886 654 16039
.12 0.030
100 10508 14300 1 1 1t 09135
0 0 52.5 58.25
0 601 847 501 6125 40.8 6399 52 6703
6993  43.8 7631 52 7675 50.6 8427 442 8495
8968 50.3 9257 52.8 9627 493 9738 48.6 10032
10121 56.2 10508 28.9 10822 37.4 10682 52.5 10683
10689 37.4 10689 36.1 10792 37.9 10846 413 10953
10953 525 10959 413 10959 45 11066 26.5 11142
11222 17.9 11240 50.4 11240 525 11241 525 11250
11262 213 11480 52.5 11480 525 11486 218 11486
11552 244 11708 525 11708 52.5 11714 24.4 11714
11732 455 11830 46.2 11981 45 12004 52.5 12004
12010 447 12010 412 12077 48.2 12110 46.1 12162



28FEBOO

GR
GR
GR
GR
GR
GR
GR
GR
GR

X1
X3
X2

NC
X1

X3

GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

X1

X3

GR
GR
GR
GR
GR
GR
GR

52.5
52.5
41.3
52.5
52.5
43.2
52,5
413
52.5

5.034
10
0

0.12
5.035
10
70.3
519
47.8
50.7
44.2
531
41.6
44.1
37.9
17.9
41.3
46.2
42.3
43.9
64.7
65.8
64.2

5.037
10
70.3
51.9
47.8
50.7
44.2
53.1
41.6
441
379
17.9
413
46.2
423
43.9
64.7
658
64.2

28FEBOO

X1
X3
X2
GR
GR
GR
GR
GR

5.038

10
0
70.3
53
53.1
416
52.5

09:46:44
12163 525 12169 46.1 12169
12463 525 12469 43.5 12469
12663 52.5 12663 52.5 12669
12863 52.5 12869 41.7 12869
13169 423 13169 43.2 13363
13369 44 1 13509 41.3 13581
13669 413 13669 413 13863
13869 413 13921 44.5 14033
14119 439 14119 43.1 14221
0 0 0 47 47 47
0 0 52.5 58.25
0.12 0.03
82 10508 14400 1 1
0 60.1 847 55.1 4325
6672 52 6723 49.3 6899
7406 443 7535 50.7 7643
7983 52 8074 50.8 8207
8495 47.4 8539 44.2 8686
8968 50.3 9257 52.8 9627
10121 52.8 10240 51.6 10351
10549 41.8 10584 28.9 10622
10846 413 10953 45 11066
11240 148 11250 10.6 11262
11749 455 11830 46.2 11981
12110 46 12265 426 12356
13169 432 13369 441 13509
14119 431 14221 47.6 14283
14822 82.5 14960 66.5 15076
15393 64.6 15581 65.5 15601
15886 6854 16039
82 10508 14400 8 8
0 60.1 847 55.1 4325
6672 52 6723 493 6899
7406 443 7535 507 7643
7983 52 8074 50.8 8207
8495 47.4 8539 442 8686
8968 50.3 9257 528 9627
10121 528 10240 51.6 10351
10549 418 10584 28.9 10622
10846 413 10953 45 11066
11240 148 11250 10.6 11262
11749 455 11830 46.2 11981
12110 46 12265 428 12356
13169 432 13369 441 13509
14119 43.1 14221 47.6 14283
14822 625 14960 66.5 15076
15393 646 15581 65.5 15601
15886 65.4 16038
09:46:44
100 10508 14300 1 1
0 0 52.5 58.25
0 60.1 847 50.1 6125
6993 43.8 7631 52 7675
8968 50.3 9257 52.8 9627
10121 56.2 10508 289 10622
10689 374 10689 36.1 10792

PAGE 3
426 12356 43.5 12463
439 12514 41.2 12621
41.3 12669 417 12863
423 13163 525 13163
52.5 13363 52.5 13369
413 13663 525 13663
52.5 13863 52.5 13869
439 14113 52.5 14113
56 14300 66.8 14676
1 09135
501 6125 475 6457
53 7002 51.3 7207
82 7675 49.2 7860
514 8253 50.6 8427
50.9 8716 485 8805
49.3 9739 48.6 10032
56.2 10508 49.2 10531
37.4 10682 3641 10792
26.5 11142 24.4 11222
2186 11486 249 11552
447 12010 41.2 12077
429 12514 41.7 12874
413 13921 44.5 14033
57 14400 63.4 14532
67.6 15152 66.1 15301
66.7 15706 62.2 15750
8 09135
50.1 6125 47.5 6457
53 7002 51.3 7207
52 7675 49.2 7860
51.4 8253 50.6 8427
50.9 8716 48.5 8805
49.3 9739 486 10032
56.2 10508 49.2 10531
37.4 10682 36.1 10792
26.5 11142 24 4 11222
216 11486 24.9 11652
447 12010 41.2 12077
43.9 12514 411.7 12874
413 13921 445 14033
57 14400 63.4 14532
67.6 15152 66.1 15301
66.7 15706 62.2 15750
PAGE 4
1 09135
408 6399 52 6703
50.6 8427 44.2 8435
493 9739 48.6 10032
374 10682 52.5 10683
37.9 10846 413 10953



52.5
24.4
10.6
24.9
244
52.5
52.5
525
413
52.5
52.5
43.2
52.5
41.3
52.5

5.045
10
0

0.12
5.046
10
70.3
51.9
47.8
50.7
442
531
41.6
441
379
17.9
41.3
46.2
423
43.9
64.7
658
64.2

28FEBOO

10953 52.5 10959 41.3 10959 45 11066 265 11142
11222 17.9 11240 50.4 11240 52.5 11241 52.5 11250
11262 21.3 11480 525 11480 52.5 11486 216 11486
11552 244 11708 52.5 11708 52.5 11714 24.4 11714
11732 455 11830 46.2 11981 45 12004 52.5 12004
12010 447 12010 41.2 12077 46.2 12110 46.1 12162
12163 52.5 12169 46.1 12169 426 12356 435 12463
12463 525 12469 435 12469 43.9 12514 41,2 12621
12663 525 12663 52.5 12669 41.3 12669 41.7 12863
12863 525 12869 41.7 12869 42.3 13163 52.5 13163
13169 423 131689 43.2 13363 52.5 13363 52.5 13369
13369 441 13509 413 13581 41,3 13663 52.5 13663
13669 413 13669 41.3 13863 52.5 13863 525 13869
13869 413 13821 445 14033 43.9 14113 525 14113
14119 439 14119 431 14221 56 14300 66.8 14676
] 0 0 47 47 47
0 0 52.5 58.25
0.12 0.03 01 03
82 10508 14400 1 1 1 09135
0 60.1 847 55.1 4325 50.1 6125 47.5 6457
6672 52 6723 49.3 6899 53 7002 51.3 7207
7406 443 7535 50.7 7643 52 7675 492 7860
7983 52 8074 50.8 8207 51.4 8253 50.6 8427
8495 47.4 8539 44.2 8686 5Q0.9 8716 48.5 8805
8968 50.3 9257 52.8 9627 49.3 9739 48.6 10032
10121 52.8 10240 5186 10351 56.2 10508 49.2 10531
10549 418 10584 28.9 10622 374 10682 36.1 10792
10846 41,3 10953 45 11066 26.5 11142 24.4 11222
11240 148 11250 10.6 11262 216 11486 24.9 11552
11749 455 11830 46.2 11981 447 12010 41.2 12077
12110 46 12265 426 12356 43.9 12514 417 12874
13189 432 13369 441 13509 413 13921 44.5 14033
14119 431 14221 476 14283 57 14400 63.4 14532
14822 62.5 14960 66.5 15076 67.6 15152 66.1 15301
15393 646 15581 655 15601 66.7 15706 62.2 15750
15886 654 16039
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65680 139080 172610 326970
0.12 0.03 0.1 03
0.12 6565.8 0.04 10389.97 0.03 11165.02 0.12 11754.54
92 1038997 11165.02 2664 1744 2847
0 55 1050 51 1350 50.4 2130 49.8 2670
2940 49 3070.97 47.4 3189.37 48.1  3332.6% 449 3448.15
3606.21 458 3712.03 481 3809.2 453 3910.28 454 39929
4050.05 505 411166 471 429293 49 437798 462 4426.95
4503.41 51.7 4528.08 52 46466 47.9 4680.17 475 474432
4816.31 45.9 5042.82 464 5114.46 50.6 5214.31 50.4 5290.11
5321.9 478 548967 495 5630.79 477 5658.97 461 5777.87
5924 67 44.8 6004.29 433 625857 435 6470.87 48.9 6565.8
6646.34 45.9 6743.32 445 689224 442  7009.22 445 7289.15
7330.52 443 739293 417 7412.88 438 75165 426 759469
7688.63 414 7768.32 42 7833.49 41.2 7910.79 422 8209.01
8286.36 39.7 8308.22 399 8702 40.1 89644 39.4 9095.69
9292.52 416 9541.35 443 9703.77 416 9816.3 439 09860.54
9871.29 41.3 9948.37 46.9 997067 448 10033.63 43 10162.63
10190.96 43.9 10305.76 46,5 10332.73 48.2 10389.97 44.7 10430.72
10459.1 32.9 10514.53 28 10567.09 264 10611.42 24.7 10640.77
10681.82 25.7 10731.87 2486 1075183 28 10782.41 30.2 10840.35
10888.46 38.5 10909.12 45 10961.37 498 11027.75 498 11165.02
11343.95 62.4385 11754.54
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65210 137410 171900 324160
12 0.03 A 3
0.12 2500 0.08 10000 0.03 17143 0.08 19000 0.12
59 15845 16499 2300 2800 4409
0 75 2500 70 3400 70 6000 60 7000
10000 561 10103 56.6 10179 57.3 10497 56.3 10543
10654 572 10704 55.9 10873 52.1 10891 49 11004
11061 53.5 11106 49.4 11290 48.2 11399 47.9 11517
11625 48.9 11747 45.8 11900 46 11965 46.6 12181
12699 48.1 12807 46.6 13068 46.2 13367 47.4 13489
13758 41.8 14068 449 14127 46.8 14222 43.9 14266
14433 38.1 14587 45 14654 41.5 14714 46.1 15114
15161 46.9 15361 419 15727 46.7 15845 40.4 16043
16309 449 16440 47.5 16499 433 16544 446 16859
17143 445 17299 435 17474 41.4 17702 415 17822
18004 61 18708 70 19600 70 23560
64830 136080 171320 321910
0.12 0.03 0.1 03
12 13568 0.03 15555 0.08 18896 12 24402
67 13568 15555 2000 3600 3538
11840 53.1 20069 57.9
o 7041 2300 60.1 3500 59.1 5310 55.1 7000
9998 51.2 10405 48.3 10760 46.7 11002 48.1 11096
11122 47 11313 46.7 11451 526 11572 53.1 11840
12008 495 12394 44.7 12513 433 12597 443 12738
09:46:44 PAGE 6
12956 46,9 13568 452 13743 44.7 13868 43.8 13920
13990 451 14281 44.7 14544 42.4 14583 431 14804
14978 434 15013 42.2 15080 30.1 15260 316 15364
15555 46.7 15598 45.5 15789 38.5 15858 36.1 15974
16133 384 16239 42.5 16348 41.8 16564 44 16840
17493 482 175789 44.6 18028 45.1 18178 43.3 18276
18459 43 18497 44 4 18896 46.2 19531 56.9 19962
20069 52.9 20275 534 20406 497 20651 515 20718
21004 541 21070 54.3 21465 55 21585 538 21703
22202 65 24402
64610 135320 171000 320030
A2 .03 0.1 0.3
12 12000 0.05 14153 0.03 14598 6.05 16383 12
66 14153 14598 1500 1500 2006
16383 55.4
0 75 4460 64.2 6000 70 6150 61.6 6693
7163 469 7208 496 7585 46.7 7595 51 7861
7931 50.6 8391 48 8503 498 8546 51.3 8691
9217 50.4 9383 51.4 9536 49.2 9569 50.3 9803
10039 535 10532 47.3 10859 48.5 10964 47.2 11235
11328 455 11905 48.6 12029 46.4 12059 42 12180
12274 449 12369 44.2 12639 45.9 12724 44.5 12772
12832 485 12877 50.5 13056 45 13117 456 13218
13383 485 13434 47 13591 41.8 13880 458 13922
14010 47 140862 47.7 14153 29 14273 38 14585
14598 434 14737 41.4 14777 40.4 14933 39.8 15645
15676  48.5 15964 53.4 16211 554 16383 53 17600
18600 55 18800 60 20560 70 21150 75 22400
23100
A2 0.03
90 5637.46 6519.38 2618.28 3201.18 2891.14
3455.36 61.13
0 71 207.3 671  340.91 61.2 454.82 59.8 605.74
903.8 58.3 1086.61 54 1321.33 54.2 1487.54 47.9 1600.81
1766.53 53.5 1879.14 56.5 2066.56 53.1 2164.16 541 2425.57
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10500

2597.07 527 2847.29 53.3 292349 50.4 3066.89 516 31829
32401 61.15 3360 596 36258 56.1 3784.39 48 3837.18
3810.62 41.7 395478 488 40417 47.3 43724 43  4430.63
4823.38 457 5084.92 471 5209.7 443 5637.46 449 5883.73
597126 419 6088.05 279 6099.51 321 6158.61 385 6417.38
6498.6 46.7 6519.38 444 6698.82 446 6871.35 49.1  7T166.81
721435 487 726955 491 7385.35 46.4 7650.65 495 7758.86
7837.12 53 BO056 54.3 8165.26 542 8385.85 478 8751.03
8956.83 47.3 9151.02 48.7 9234.09 48.6 9464.92 47.2 96917
0845.44 443 10352.59 48.4 10497.67 48.7 1074417 46.9 10944.93
11073.35 58.8 11124.29 58.3 11461.72 60.5 11629.21 53.8 11752.03
11793.39 675 1192483 7095 12100 £68.2 12409.61 71.8 12474.3%
12728.04 74.2 1287091 71.6 12991.35 749 13090.92 731 13188.25
13307.27 72.3 13497.82 747 13757.58 73.4 13964.96 743 14201.59
14577.6 73.6 14996.08 75.1 15168.17 73.7 15240.5 744 1548147
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63800 132480 169770 315820
A2 .03 A 3
91 260642 316851 26357 1605.14 2374.28
3851.71 54.7
0 77.6 60 78.05 160  78.05 240 7 36
368.12 694 41295 71.35 460 69.7 53473 67.2 56485
630 747 670 655 670.12 645 720 638 753.26
81419 512 856.53 46.4 1006.41 441 1184.02 46.1 13062
1439.48 436 1567.36 421 1599.68 421  1656.52 453 1696.13
1738.87 48.3 1871.15 458 197415 46.4 2040.15 43.1  2089.69
220098 441 2303.81 456 2353.39 42  2371.86 46 2606.42
2677.54 358 2837.08 359 2927.48 4272 2959.44 47.7 3034.05
3138.67 506 3168.51 48.3 3220.17 481 3328.05 48.6 34231
345547  50.3 3565.82 522 3627.93 522 3679.39 54.7 385171
3892.8 53.4 3940 519 3961.68 52 4079.34 52.9 4184.97
4300 53.2 4350.45 54.7 4373.98 549 442524 53.8 4458.24
4581.48 527 4690.43 539 4730 51.5 476899 527 482283
4928.57 51.9 49498 52 5005.14 50.3 508353 5189 5220.22
5255.77 53.4 5329.85 559 5449.87 65,5 5530.76 52.5 5581.67
5649.44 516 571953 50.4 5823.06 496 5989.14 44.2 6040.25
6435.82 46.9 6530.15 489 6665.49 473 6720.92 47.2 6911.52
6971.41 58.5 6998.91 61.3 7081.43 635 711699 6648 7723.78
8000
63510 131460 169330 314100
.1 2567.98 .05 338513 0.03 3879.38 0.05 5000 12
94 338513 387938 2500 5500 4858
2460.63 56.91
0 789 9663 786 29576 79.3 36511 78.2 4238
443.45 741 49225 748 526.38 74.15 600 726 630
670 653 721.32 602 753.27 56 813.24 544 854.41
926.96 53 1014.31 51.5 1058.06 51.5 1133.33 50.5 127369
1346.4 50.8 1454.34 511 153243 511 1736.18 51.8 1783.17
1941.56 52.4 2003.11 53 214532 545 2316.56 56.8 2442.42
2567.98 526 2621.33 52.4 265943 50.1 2775.83 494 2837.01
3033.7 50.9 3141.06 435 3205.33 435 328117 518 3332.56
3385.13 50.4 3417.41 452 3426.19 422 344241 42 3470.88
3486.5 358 3658.23 36.2 3685.31 355 379817 42,72 382476
3859.77 495 3879.38 4441  3976.38 422 4082.27 42.2 4146.99
4423.62  42.2 4450.81 489 474531 49.4 491417 48.4 5008.36
5245.57 488 53326 48.1 55181 48.9 5869.75 479 5765.59
5868.37 504 5903.32 49.4 6014 51 6193.43 53 6341.86
6387.7 48.7 6470.08 484 6596.07 49.1 6831.48 481 6961
7045.17 48.1 7203.02 484 7256.07 48.4 7513 50.4 7516.71
7570.46 50.7 7615.1¢% 484 7638.95 50.9 7797.35 554 7851.87
7854.93 59.40 7877 6145 788266 63 8000 64 8500
8700 62 9300 67 10000 75 10500
09:46:44 PAGE 8
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62850 129130 168330 308220
A2 0.03 A 3
76 251822 318169 2700 3200 6177
143119 55.17 8020 59.05
0 756 636 60.9 180.78 56.7 260.63 55.3 400
520 54 579.97 5§3.5 709.98 511  790.94 506 91257
1025.2 49.2 1101.07 53.7 1157.02 54.5 1384 55.5 141821
1763.41 52.9 1902.66 548 2083.95 545 220657 53 22554
2438.35 53.6 2518.22 424 2566.64 403 2590.99 29.8 260335
2654 .44 225 268555 311 2771.89 347 2844863 419 286755
2913.08  48.2 3126.18 505 318169 49.3 3252.87 46.5 3306.48
3400.33 475 3613.61 527 37016 50.2 3854.05 47.2 38008
3930.19 446 3976.89 46.3 4107.08 50 419539 48.7 553567
5863.58 49 5916.48 50.6 604531 492 752057 53.5 7702.66
8020 59.3 8120 571 8360.19 57.2 B644.55 549 871045
898495 594 9100.32 61.6 9300 634 961942 62.4 9928.89
10100.96  64.8 10231.72 63 10264.23 65.3 10573.06 659 1073519
10860 722 10980 7425 11110 732 11255 73.3 11458.81
11812.08 74.7 12055.58 764 121613 75.45 12360 76.75 12560
12699.89
62690 128570 168090 310160
A2 .03 A 3
A 3262 .03 4059 12 13987
43 3262 4059 1300 1100 1478
8865 623
0 77.86 161 79.4 259 77.6 579 79.7 955
1110 726 1684 52.3 1914 49.3 2212 50.4 2314
3262 354 3575 317 3805 327 3875 52.4 4059
4251 49 4323 45 4835 48.9 4896 449 5078
5583 445 5654 43.2 5785 44.5 5945 41.7 6053
6350 59.1 7698 60.1 8650 62.3 8865 59.2 9382
9677 59.4 9772 606 9852 57.7 10128 56.7 10420
10557 558 10709 60.7 11077 63.7 11730 72.9 12060
13267 758 1367 79.7 13987
62560 128120 167890 308450
12 262257 05 3317 03 394385 12 1354931
82 3311.71 394385 1400 1600 1214
3311.71 53.3 6949.97 63.7
0 796 44985 74 650.88 612 796.99 53.8 853.81
1009.93 52.1 1209.82 511 141555 529 1698.13 534 1881.01
2005.52 54.3 213111 52.6 2522.57 52.3 2664.39 425 272163
3112.03 454 32151 833 3311.71 51 3378.76 45 3400
3427.89 346 3459.26 31.8 3669.22 36 3729.17 42 3745.04
3767.43 55.5 3802.55 57 3943.85 52 4107.84 50.5 42091
4359.76 56.2 4405.38 56.4 4699.98 55 4860.97 56.5 4932.99
5041.53 50.1 5150 522 5287.22 §3.6 5519.22 51.9 5703.27
5900 51.8 6040 52 6160 532 6300 545 6450
669C 637 694997 63.9 720878 62.9 7282.45 619 7559.06
7996.95 57.3 8229 58.1 8331 63.7 8477 61.2 85481
8733.88 62.1 8893.69 62.3 9162.78 59.8 9368.39 62.65 9510
9630  60.2 9723.91 61.8 9807.54 62.8 1000269 59.7 10225.58
09:46:44 PAGE 9
10311.07 60.9 10350.09 62.5 1047843 60.8 10575.85 64.4 11234.07
11355.29 71.8 11460.13 753 1148948 7505 11790 741 11874.14
12095.62 75.2 1227393 75.5 12508.24 746 12649.39 76 13085.66
13286.4 79.6 13549.31
62410 127600 167670 307570
A2 .03 3 .
89 2958.98 3804.94 1000 2300 1373
2199 58 6519.75 65.5
0 66 155.36 643 287.39 639 43876 60.9 53519



GR 549 6269 52 787.68 533 980.78 52.8 1186.05 55.1 1413.79
GR 552 1604.36 56.9 1641.25 57 1786.87 56.25 1790 56.3 2127.54
GR 581 218543 54.8 2258.37 544 2456.59 505 2653.09 51.8 2802.23
GR 539 283246 52.8 2958.98 447 3090.28 48.1 3150.77 3764 326777
GR 3874 333643 28.84 340643 29.04 346155 36.14 3538 42.5 3671.55
GR 526 3804.94 47.4 3855.04 47.9 3919.98 437 3952.95 426 4050.14
GR 443 4431.03 419 4584.19 47  4828.5 425 4859.87 426 4957.91
GR 48.7 5021.15 49.2 5089.55 439 5090.8 44.7 5266.47 43.2 5349.68
GR 502 545953 52.4 5575.87 504 5703.12 51.9 5904.76 49.1 6073.64
GR 491 6167.73 513 6273.19 59.7 6409.59 65.5 6519.75 65.7 6635.31
GR 636 6&757.16 63 7060.24 63.3 737588 66 7690 64.7 7907.84
GR 655 79694 641 83407 649 8381.19 64.1 8668.42 62 B8B83544
GR 625 8946.12 653 9083.61 636 820098 6435 9450 63 9781.97
GR 631 10165.1 65.1 10443.04 64.4 10755.85 64.5 10988.16 68.1 1116212
GR 7135 11220 71.9 11348.07 746 1143499 75.9 11601.85 78.45 11650
GR 796 11960 81.1 12067.18 79.5 12180.83 80.3 12422.88 84.2 1247771
GR 8505 12580 83.5 1262542 842 12770 82.9 133305
X1 11.38 85 19800 21000 1000 2300 1373 0.00 -1 0
X3 10 0.0 0.0 0.0 c.0 0.0 0.0 0.0 0.0 0.0
GR 8500 14899.0 8500 14800.0 85.00 167000 80.00 16850.0 75.00 16950.0
GR 70.00 17099.0 70.00 17100.0 65.00 17150.0 60.00 17350.0 55.00 17800.0
GR 6590 19700.0 66.8C 19800.0 67.30 19900.0 61.80 20000.0 6070 20001.0
GR 5560 200149 4910 20030.0 44.10 200454 4340 20060.3 4520 20075.3
GR 4580 20090.3 4620 201053 4530 201201 4590 20136.6 46.00 20153.3
GR 4530 20169.6 4430 201862 4470 202028 4510 20219.6 4500 202362
GR 4530 202527 4520 202693 4520 202860 4430 20302.6 43.70 203194
GR 40.00 203358 4260 203525 3810 203688 3360 20385.4 35.50 20402.0
GR 3320 204163 3240 20430.0 31.70 204500 3640 204700 34.80 204920
GR 3760 20510.0 3800 20527.2 3830 2085350 38.00 20565.0 37.40 20590.0
GR 37.00 20600.3 3480 206150 27.80 206300 3480 20645.0 36.30 20655.1
GR 3920 206743 4060 206933 33860 207121 42,40 20731.4 43.50 207350
GR 4740 207507 4820 20769.8 47.20 20789.0 47.50 20808.0 47.50 20865.1
GR 4780 208652 4810 208842 4790 20903.3 48.10 209223 4870 209413
GR 5490 209604 6370 209787 63.90 209795 65.00 21000.0 64.30 21100.0
GR 5500 22000.0 5500 24800.0 60.00 250000 65.00 26200.0 65.00 26500.0
GR 7000 27700.0 7500 27800.0 80.00 283000 85.00 28700.0 90.00 30100.0
SB 125 1.50 2.60 0.0 189.0 204 227290 10.20 27.80  27.80
ET 9.1 19900 21000
1
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X1 1139 0 0.0 0.0 50.0 50.0 50.0 0.00 0.00 0
X2 0 0.00 1t 67.20 68.30 0.00 0 0.00 0.00 0
X3 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BT 33 14899.0 87.0 0.0 16700.0 87.0 0.0 17000.0 85.0 0.0
BT 17560 80.0 0.0 18100.0 75.0 0.0 18200.0 70.0 0.0 19201.0
BT 70.0 0.0 20000.0 68.3 0.0 200001 68.3 65.7 201201 69.1
BT 66.7 20201.2 69.1 66.0 20416.3 €69.8 67.1 204164 69.8 66.5
BT 20492 69.8 66.8 204921 69.8 651 20655.1 69.8 65.1 20655.2
BT 69.8 67.2 209787 68.8 65.6 20978.8 68.8 0.0 21000.0 68.0
BT 0.0 211000 67.3 0.0 212000 66.3 0.0 212010 66.3 0.0
BT 23250 62.0 0.c 25100.0 65.0 0.0 26200.0 65.0 0.0 26400.0
BT 65.0 0.0 267000 70.0 0.0 27v650.0 75.0 0.0 28150.0 82.0
BT 0.0 287500 87.0 0.0 290000 92.0 0.0 30300.0 92.0 0.0
ET 8.41
X1 114 89 2958.98 3804.94 500 50.0 50.0 0.00 0.00 0
X3 10 2199 58 6519.75 6855
GR 7543 0 66 155.36 64.3 287.39 63.9 43876 609 535.19
GR 549 626.91 52 787.68 §3.3 980.78 52.8 1186.05 55.1 1413.79
GR 552 1604.36 56.9 164125 57 1786.87 56.25 1790 56.3 212754
GR 581 218543 54.8 225937 544 245659 50.5 2653.09 51.8 2802.23
GR 539 283246 52.8 2958.98 447 3090.28 48.1 3150.77  37.64 3267.77
GR 3874 333643 2884 340643 2904 346155 3614 3538 425 3671.55
GR 526 3804.94 474 385504 47.9 3919.98 43.7 3952.95 42.6 4050.14
GR 443 4431.03 419 4584.19 47 48265 42.5 4859.87 426 495791
GR 48.7 5021.15 492 5059.55 439 50908 447 5266.47 43.2 5349.68



50.2

2BFEBOO

GR
GR
GR
GR

Q7
NC
X1

X3

GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

75.6
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521
63.1
66
81.4
91

4
11.569
10

84.00
70.00
60.00
55.00
49.80
44.20
44.00
26.50
30.60
3840

5459.53 52.4 5575.87 50.4 §703.12 519 590476 491 6073.64
6167.73 513 627319 59.7 6409.59 655 6515.75 65.7 6635.31
6757.16 63 7060.24 63.3 737588 66 7690 64.7 7907.84
7969.4 64.1 83407 64.9 8381.19 64.1 8668.42 62 883544
8946.12 653 9083.61 63.6 920098 64.35 9450 B3 978197
101651 65.1 10443.04 64.4 10755.85 64.5 10988.16 68.1 1116212
11220 71.9 11348.07 746 1143499 758 11601.85 78.45 11650
11960 81.1 12067.18 79.5 12180.83 80.3 1242288 842 12477.71
12580 83.5 12625.42 842 12770 829 133305
62340 127340 167560 307140 0 0 0 0
A2 .03 1 3
120 3153.07 .030 3834.77 120 14239.64
83 31583.07 3834.77 400 700 370 -1
1998.35 56.86
0 742 14174 721 25169 67.3 38798 65.6 57284
799.64 56.3 1051.78 56.7 12847 558 142354 575 173527
1865.28 57.9 195043 57 211534 519 219224 51.6 2676.44
277219 51.6 28975 47.5 3079.27 496 3153.07 484 3217.84
3263.45 46.8 331288 38.33 335299 3293 34539 28.63 3598.06
3619.02 2593 364269 21.73 3663.26 2863 371006 4009 3750.18
3834.77 52.5 4098.58 525 426628 50.2 4616.96 53.2 5256.55
5417.16 495 554231 496 5B811.88 528 594408 50.5 6026.29
6139.42 50.6 630068 60.6 636878 60.8 6489.41 521 654458
658293 496 6866.77 536 699945 524 7192.35 55.8 7242.29
7310.92 57.4 73927 58.9 7486.54 57.8 75272 59.3 7858.55
8313.45 62.3 85205 63.1 8579.97 63.8 8874.31 63.1 902265
9319.75 64 9847.05 66 10324.86 67.2 10502.28 70.9 10689.92
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10862.29 80 1113846 81.4 11329.98 826 1193513 826 1215277
1249473  86.8 1275165 91  12561.31 96.3 13165.82 98.2 13408.92
13490.57  82.3 13562.28 826 13710.72 93.2 13739.27 91.2 13843.685
14008.62 858 14187.33 B4.3 14235.64
62300 127200 167500 306900
12 .02 .6 .8
73 3153 3835 400.0 400.0 370.0 0.00 o]
0.0 0.0 1850 57 0.0 0.0 00
0 742 142 67.3 388 65.6 573 64.9 800
898 56.3 1052 56.7 1285 55.8 1424 51.7 1438
1636 575 1735 57.9 1950 57 2115 51.9 2192
2676  4B.1 2772 51.5 2898 475 3079 49.6 3153
3218 4638 3313 3833 3353 28.63 3598  22.83 3619
3643 2173 3663  28.63 3710 40.09 3750 50.5 3835
4099 52.5 4266 50.2 4617 44.2 4679 443 5110
5257 558 5417 495 5542 49.6 5812 52.8 5944
6026 49.2 6138 50.6 6301 60.8 6369 60.8 6489
6545 49.1 6583 496 6867 53.6 6999 52.4 7192
7311 58.9 7487 59.3 7859 62.3 8313 62.3 8521
8580 633 8874 63.1 9023 64.7 9320 64 9847
10325 67.2 10502 70.9 10690 75.6 10862 80 11138
11330 82.6 11935 826 12153 84 12495 86.9 12752
12961 96.3 13166 98.2 13410
.100 18850.0 100 20250.0 .030 217486 120 28900.0 0.000
83 20250 21768.7 100 100 100 0.00 0.00 0
0.0 0.0 0.0 0.0 0.0 00 Q.0 G.0 0.0
16850.0 80.00 172500 80.00 17251.0 80.00 17252.0 75.00 18025.0
18075.0 6500 181250 60.00 18200.0 60.00 182010 60.00 182020
18450.0 6000 185000 60.00 18600.0 60.00 18850.0 55.00 19350.0
19351.0 68.70 202500 4580 20287.0 49.30 20323.0 4830 20340.0
203604 4840 203890 5050 20396.9 48.10 20458.0 4450 204850
20506.1 4540 205600 4450 20600.0 4500 206500 47.20 20711.0
20721.0 4280 20746.0 43.3C 20770.0 35.50 20800.0 33.50 20820.0
20920.0 2410 20930.0 3140 20940.0 2540 209441 28.70 20960.0
20970.0 33.20 209800 33.20 20981.0 35.00 20890.0 3580 21000.0
21010.0 3840 21017.3 4343 21039.0 4580 21089.5 46.80 211627
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BT
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GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

X1

X3

GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

QT
NC
X1
X3
GR
GR

0.0
20903.
69.73
0.0
26274
$0.0
85.00
€0.00
64.97
49.20
44.30
48.00
4570
37.50
33.80
27.60
24.20
43.40
48.40
4940
47.20
51.60
64.40
65.00
90.50

11.679
10
754
51.7
51.7
516
48.4
25.93
562.5
53.2
50.5
52.1
52.1
63.1
66
81.4
91

4
120
11.97
10
78.23
461

21176.0  51.8C 21206.0 51.90 212320 4940 212590 50.00 212738
21310.3 5070 21494.0 4940 215309 4960 21603.9 49.10 216404
21677.0 5180 21707.0 55.10 21739.0 60.90 217486 67.10 21768.7
218500 63.70 21970.0 61.00 22189.0 61.00 222000 60.00 22500.
23000.0 50.00 23400.0 50.00 234500 5500 23700.0 55.00 24850.
25700.0 65.00 25900.0 70.00 277000 7500 27900.0 80.00 28150.
28450.0 90.0C 28700.0 90.50 28300.0 €.00 0.0
23 2,60 0.0 50 46 32375 20 241 241
120 .035 3 5
91 202260 219100 480 480 480 0.00 c
0.0 7 63.08 69.07 0.0 0.0 ¢.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16200.0 68.99 0.0 17200.0 64.77 00 17500.0 63.51 0.0
67.62 0.0 183010 6763 00 186690 7215 0.0 19195.0
0.0 200000 6797 0.0 20100.0 6842 0.0 20200 68.87
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20235.8 69.04 69.04 202428 69.07 63.08 20573.0 7056 64.57
72.04 6605 211413 7266 6667 21563.0 71.21 6522 218931
63.74 21900.0 68.70 69.70 22000.0 69.24 0.0 222747 ©6B.01
22700.0 66.10 00 234497 65.50 0.0 243747 6944 0.0
85.80 0.0 28000.0 85.80 0.0 283000 8580 0.0 28900.0
0.0 0.0 0.0 00 0.0 Q.0 0.0 0.0 0.0
16200.0 8500 16500.0 8000 181000 75.00 18350.0 6500 18500.0
18800.0 55.00 19200.0 50.00 196000 50.00 19601.0 68.90 20226.0
202358 6260 202376  48.40 202675 4830 202955  49.00 20308.0
20362.0 4680 203755 4560 203940 43.70 20400.0 42860 204355
20466.0 44.80 204920 45.80 204955 4770 205555 4760 20616.0
20676.0 47.00 20736.0 4570 207961 46.30 208777 46.70 20877.7
20909.0 4390 209240 4290 209350 3910 20940.0 37.20 20955.0
20958.3 38.40 20970.0 37.40 20980.0 36.10 20990.0 34.80 21010.0
21020.0 2940 21030.0 3040 210396 27.20 21050.0 28.80 21060.0
210658 2610 21080.0 22.00 211000 19.80 211100 20.40 211207
21130.0 2820 211400 2990 211850 37.00 211600 41.00 21170.0
21179.0 4510 21181.0 4570 211830 46.30 212100 4810 212320
212410 5190 21258.0 52.00 21286.0 5030 21301.0 49.90 214210
21481.0 49.70 215410 49.00 216007 4880 216250 4460 21680.0
21703.0 4640 217212 4730 217812 4950 218000 4810 218410
21877.0 6210 218983 64.35 21900.0 68.20 219100 64.00 220000
22100.0 ©60.00 22700.0 50.00 235000 55.00 241000 60.00 25600.0
260000 70.00 27700.0 7500 278000 8500 284000 90.00 2B8700.0
28900.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0
73 3153 3835 100 100 100 0.00 0.00 0
0.0 0.0 1950 57 0.0 00 0.0
0 742 142 67.3 388 65.6 573 64.9 800
898 56.3 1052 56.7 1285 55.8 1424 517 1438
1636 57.5 1735 57.9 1950 57 2115 51.9 2192
2676 4841 2772 51.5 2898 47.5 3079 496 3153
3216 468 3313 3833 3353 28.63 3598 22.83 3619
3643 21.73 3663  28.63 3710 40.09 3750 50.5 3835
4099 52.5 4266 50.2 4617 442 4679 443 5110
5257 558 5417 49.5 5542 496 5812 528 5944
6026 492 6139 50.6 8301 60.8 6369 60.8 6489
6545 491 6583 49.6 6867 53.6 6999 52.4 7192
7311 58.9 7487 583 7859 62.3 8313 62.3 a521
8580 63.8 8874 53.1 9023 64.7 9320 64 9847
10325 67.2 10502 70.8 10690 75.6 10862 80 11138
11330 826 11935 82.6 12153 84 12485 86.9 12752
12961 963 13166 98.2 13410
62060 126360 167140 305490 0 0 0 0
120 -030 A 3
84 2273486 2827.03 802 5043 2118
1105.39 525 9060 74.8
0 642 17404 63.5 501.47 624 571.34 57.3 671.03
969.8 52.3 1075986 48.9 1240.38 49.5 13621 474 1575.32



GR 496 17748 453 2044.49 475 2118.35 444 2165.58 46.6 227346
GR 3552 235183 41.02 237183 3222 241183 31.72 244183 3712 2621.82
GR 457 2759.78 447 2827.03 455 296044 449 3171.29 46.7 3200

GR 464 346372 47 3583.97 446 3643.28 45 3872.88 47  3996.03

1
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GR 532 412335 605 427041 60.5 4509.54 57.2 477548 58 5148.72
GR 562 536359 551 56993 494 5956.27 496 6073.28 48.3 6272.85
GR 51 6381.63 52.1 6574.09 51.8 6814.08 53.2 6887.03 50.2 704129
GR 835 712714 516 744296 56.9 7800.49 624 7837.71 64.9 7999.27
GR 674 B38592 671 842435 74.8 9060 66.9 9130 66.35 9190

GR 658 92826 53.6 93565 557 9527.42 58.8 9587.89 70.2 963817
GR 729 9884.04 75 10154.89 756.2 1042745 76.1 10520.96 76.1 10769.8
GR 902 10830 918 11098.11 89.8 11321.02 86.3 1163453 854 11757.32
CR 86.8 1195218 85.2 1211275 87.5 12345.14 83.2 12384.16 891 12447.67
GR 859 1255551 S0.4 12650 847 12970.55 83.1 13224.85 84 1331297
GR B3 13508.04 845 136579 83.9 13887.88 86.8 14077.83
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SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC  ICONT CORAR TOPWID ENDST

*PROF 1

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION CF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0

CCHvV= .100 CEHV= 300
*SECNO 3.615

3470 ENCROACHMENT STATIONS=  1232.0 89900 TYPE= 1 TARGET= -1232.040
ELENCL= 5470 ELENCR= 100000.00
THIS MODEL HAS BEEN REVISED BY REMOVING THE X3 10 ENCROACHMENTS.
THIS MODEL IS THE SIMILAR TO THE BRSREV.1H2 MODEL.
3615 2061 5091 .00 5081 51.06 5 .00 00 41860
174300.0 1521.8 167008.7 57695 37795 519731 115821 .0 .0 4380
.00 40 3321 50 120 030 120 000 30.30 1277.93
.000136 0. 0. 0. 0 0 0 00 717417 8452.10

*SECNO 4.745
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.74

3470 ENCROACHMENT STATIONS= 1973.4 69856 TYPE= 1 TARGET= 5012.200
ELENCL= 52.00 ELENCR= 48.60
4745 2139 5139 .00 00 5147 .08 40 .01 5110
173330.0 .4 172826.0 5035 188 76897.6 27940 97246 7756 4720
73 .02 225 18 120 030 120 .000 30.00 224423
.000044 3600. 5966. 4500. 2 0 0 00 538230 7626.53

CCHvV=  .300 CEHV= .500
*SECNC 5.026

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .41



3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= §7.00

5026 4085 5145 00 .00 5173 .27 16 10 56.20
173080.0 .0 173080.0 .0 .0 41314.2 .0 11868.8 9539 57.00
.83 .00 419 .00 000 030 .000 .000 10.60 9613.30
.000265 1030. 1482. 4150 2 0 0 00 3478.05 13091.35

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HvV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VILOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 5.027

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5027 4088 5148 00 .00 5173 .26 .00 .01 56.20
173080.0 .0 173080.0 .0 .0 42667.3 .0 11869.8 9539 56.00
83 .00 4.06 .00 000 030 000 .000 10.60 9617.07

.000261 1. 1. 1. 2 0 0 .00 3334.80 13037.75

*SECNO 5.034

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5.034 4089 51.49 .00 00 5175 .26 01 .00 56.20
173080.0 .0 173080.0 .0 .0 42708.5 0 119159 9575 56.00

.84 .00 405 .00 000 030 .000 Q00 1060 9617.03

.0002861 47. 47. 47 0 0 0 .00 333492 13037.82

*SECNOC 5.035
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5035 40.88 51.48 .00 .00 5175 27 .00 .01 56.20
173080.0 .0 173080.0 .0 0 414379 .0 119168 9576 §57.00
.84 0C 418 .00 .00 030 000 000 1060 9613.19

.000262 1. 1. 1. 0 o 0 .00 3478.56 13091.75

1
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SECNQO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB  QCH QRCB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST



*SECNO 5.037
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5.037 40.88 5148 00 00 5176 27 .00 00 56.20
173080.0 .0 173080.0 .0 0 414175 .0 119244 9583 57.00
.84 .00 418 00 000 .030 OCO0 .000 1060 9613.21
000263 8. 8. 8. 0 0 0 .00 347848 13091.69

*SECNO 5.038
3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAX ELLC= 5250

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5.038 4091 51.51 .00 .00 5176 25 .00 01 5620
173080.0 .0 173080.0 .0 0 427651 .0 119254 9583 56.00
.84 .00 405 .00 000 030 000 000 1060 9616.96
.000260 1. 1. 1. 2 0 0 .00 3335.10 13037.91

*SECNO 5.045

3265 DIVIDED FLOW
3370 NORMAL BRIDGE, NRD= OMIN ELTRD= 58.25 MAXELLC= 52.50

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 56.00

5045 4092 51.52 00 .00 51.77 .25 .01 .00 56.20
173080.0 .0 173080.0 .0 .0 42806.0 .0 118716 9619 56.00
84 .00 404 00 000 .030 .0CO0 .000 1060 9616.92

.000269  47. 47. 47. 0 0 0 .00 3335.22 13037.98

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR [TRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNO 5.046

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.20 ELREA= 57.00

5046 4091 5151 .00 .00 5178 .27 .00 .00 56.20
173080.0 .0 173080.0 .0 .0 41520.4 .0 118725 9620 57.00
.84 .00 417 00 000 030 000 000 10.60 8613.12

.000261 1. 1. 1. 1 0 0 .00 3478.90 13092.02

CCHv= 100 CEHV= 300

1490 NH CARD USED

*SECNO 5.585
5585 28.64 52.34 .00 .00 52.49 16 70 01 48.20

172610.0 1151055 574773 27.2 592845 119755 119.8 15536.0 13824 4980
111 194 480 23 049 030 120 .000 2370 1249.84




.000245 2664, 2847. 1744, 2 0 0 .00 10009.70 11259.54

CCHv= 100 CEHV= 300
1480 NH CARD USED
*SECNO 6.420

3265 DIVIDED FLOW

6420 2462 53.02 00 00 5317 15 67 00 46.70

171900.0 992450 400759 32579.2 348276 93737 16891.8 19647.8 1890.2 4750
138 285 428 193 .030 .030 .050 .000 28.40 10886.65

.000215 2300. 4409. 2800. 2 0 0 .00 748099 18395.83

CCHv= 100 CEHV= 300
1490 NH CARD USED
*SECNO 7.050

3470 ENCROACHMENT STATIONS= 11840.0 20069.0 TYPE= 1 TARGET= 8229.000
ELENCL= 53.10 ELENCR= 57.90
7.090 2369 5379 .00 .00 5398 19 .80 .01 4690
171320.0 93358 997853 621988 12523.8 227159 41737.5 24460.7 24717 4740
1.65 75 439 149 120 030 .0B4 000 30.10 8963.35
000306 2000. 3538. 3600. 2 0 0 .00 10873.39 19836.74

1
28FEBO0  09:46:44 PAGE 18

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300
1490 NH CARD USED
*SECNO 7.470

3470 ENCROACHMENT STATIONS= .0 16383.0 TYPE= 1 TARGET= 16383.000
7470 2529 5429 .00 .00 54.58 .29 .57 .03 4770
171000.0 63484.5 57426.9 50088.6 42995.7 8571.9 17106.4 27150.2 2833.0 44.30
178 148 670 283 070 .030 .050 000 2900 6996.87
.000357 1500. 2006. 1500. 2 0 0 .00 9291.02 16287.89

*SECNO 8.070

3470 ENCROACHMENT STATIONS= 34554 154815 TYPE= 1 TARGET= -3455.360
ELENCL= 61.13 ELENCR= 100000.00
8.070 27.54 5544 .00 .00 56.02 59 135 .09 4430
171000.0 22207.5 107836.0 40956.5 16621.2 14038.6 33229.7 315425 33779 4670
1.94 134 768 123 120 03¢ .120 .000 27.90 3788.71
.000607 2619. 2891. 3201. 2 0 0 .00 7304.43 11093.14

CCHV= 100 CEHV= .300
*SECNC 8.480

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

3470 ENCROACHMENT STATIONS= .0 38517 TYPE= 1 TARGET= 3851.709
8490 2145 57.25 .00 .00 5857 132 232 .22 46.00
169770.0 52178.2 103453.1 141387 212617 8867.8 12139.9 341487 36825 50.60



202 245 1167 116 120 .030 .120 .000 3580 798.62
.001406 2636, 2374. 1505. 3 0 0 00 6188.42 6987.04

1490 NH CARD USED
*SECNO 9.410

3301 HV CHANGED MORE THAN HVINS

1
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SECNO DEPTH CWSEL CRIWS WSELK EG Hv HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR WTN  ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.29

3470 ENCROACHMENT STATIONS= 24606 10500.0 TYPE= 1 TARGET= -2460.630
ELENCL= 56.91 ELENCR= 100000.00
9.410 2495 6045 .00 .00 BO0.69 24 201 A4t 53.30
169330.0 24873.4 62602.3 81854.3 15140.7 10294.3 48917.4 401165 43625 49.50
239 164 608 167 057 030 079 000 3550 751.72
.000266 2500. 4858. 5500. 3 0 0 .00 7128.18 7879.89

CCHv= 100 CEHV= 300
*SECNO 10.580

3470 ENCROACHMENT STATIONS= 1431.2 8020.0 TYPE= 1 TARGET= 6588.810
ELENCL= 55.17 ELENCR= 59.05
10.580 39.51 61.61 .00 00 6195 35 123 03 5360
168330.0 142405 905478 635417 15720.5 141924 59656.7 46797.1 49704 5050
21N 91 638 1.07 100 030 120 .000 2210 175.21
.000284 2700. 6177. 3200 2 0 0 .00 912464 9299.85

CCHv= 100 CEHv= 300
1490 NH CARD USED
*SECNO 10.860

3470 ENCROACHMENT STATIONS= .0 8865.0 TYPE= 1 TARGET= 8864.999
10.860 30.24 61.94 .00 .00 62.30 37 .34 0t 52.20
168090.0 16698.7 107589.7 438016 15162.1 17854.9 42040.5 49085.7 51894 5240
280 110 603 104 100 030 .120 .000 31.70 1804.81
.000235 1300. 1478. 1100. 2 0 0 .00 7024.74 8829.55

1490 NH CARD USED
*SECNO 11.090

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

3470 ENCROACHMENT STATIONS= 3311.7 6950.0 TYPE= 1 TARGET= 3638.260
ELENCL= 53.30 ELENCR= 63.70
11.090 3043 6223 .00 .00 6287 .64 .48 .08 53.30
167890.0 39408.3 98596.3 29885.5 21783.9 11936.5 24012.4 513076 54150 57.00
287 181 826 124 082 030 120 .000 31.80 78524
000559 1400. 1214. 1600. 2 0 Q .00 6099.92 6885.16

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS L-BANK ELEV
Q QLOB QCH QRCB ALOB ACH AROEB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 300 CEHV= 500
*SECNO 11.350

3302 WARNING: CONVEYANCE CHANGE QOUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.58

3470 ENCROACHMENT STATIONS= 2199.0 6519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 65.50
11.350 3428 6312 .00 00 6345 33 49 08 5280
167670.0 10998.8 106143.8 50527.4 15979.1 18501.6 41988.4 53063.2 56440 5260
297 69 574 120 120 .030 120 .000 28.84 463.99
000220 1000. 1373. 2300. 2 0 0 .00 6010.47 647446

*SECNQ 11.380

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO= .68

3485 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11.380 36.47 63.27 .00 .00 64.26 .99 .48 .33 66.30
167670.0 .0 167670.0 .0 .0 21034.9 .0 55878.2 57727 64.00
3.03 00 7.97 00 000 030 .000 000 26.80 19955.06
000474 1000. 1373. 2300. 2 0 0 .00 1031.38 20986.43

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
1.25 150 260 .00 189.00 2040 22725.00 102C 27.80 27.80

*SECNO 11.390
CLASS A LOW FLOW

3420 BRIDGEW.S.=  63.17 BRIDGE VELOCITY= 895 CALCULATED CHANNEL AREA= 18728
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VRCB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
.00 6434 .08 0. 167670. 22729. 22477. 67.20 6830 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 66.30 ELREA= 64.00

11.390 3656 63.36 .00 00 6434 .98 08 .00 66.30
167670.0 .0 167670.0 0 .0 211224 0 558024 57739 64.00
3.03 00 7.94 00 000 030 .000 .000 26.80 19953.52

.000469 50. 50. 50. 0 0 0 .00 1034.49 20988.01



*SECNO 11.400

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.62

3470 ENCROACHMENT STATIONS= 2199.0 6519.8 TYPE= 1 TARGET= 4320.750
ELENCL= 58.00 ELENCR= 6550
11400 3544 6428 .00 .00 6456 .28 .01 .21 5280
167670.0 127654 104041.2 508634 189264 194851 451049 55962.5 57781 5260
3.03 67 634 113 120 030 120 000 28.84 28576
.000178 50 50. 50. 2 ] 0 .00 6200.78 6496.54

CCHv= 100 CEHv= 300
1490 NH CARD USED
*SECNO 11.480

3470 ENCROACHMENT STATIONS= 1998.3 14239.6 TYPE= 1 TARGET= -1998.350
ELENCL= 56.86 ELENCR= 100000.00
11480 43.61 6434 00 .00 6464 30 07 .01 4860
167560.0 18059.7 106307.6 43192.7 24006.0 194326 55513.3 571334 5880.7 48.50
3.07 75 547 .78 120 030 120 000 20.73 657.91
000142 400. 370. 700. 2 0 0 00 950866 10166.57

1
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SECNO DEPTH CWSEL CRWS WSELK EG Hv HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 600 CEHV= .800
*SECNO 11.550

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=  1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11.550 42.66 64.39 .00 .00 64.70 .36 .06 .00 49.60
167500.0 17819.9 102665.7 47014.4 23090.3 182984 538365 580119 59646 50.50
3.10 77 561 87 120 030 120 .000 2173 BOS.21
.000161  400. 370. 400. 0 0 0 00 8854.55 9942.54

1490 NH CARD USED
*SECNO 11.569
1530 MANNINGS N VALUES FOR CHANNEL COMPOSITED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.70 ELREA= 67.10
11.569 40.27 64.37 .00 00 6493 .56 .02 .20 68.70
167500.0 .0 167500.0 0 .0 27940.5 .0 58153.3 59765 67.10

3.10 .00 599 00 000 .031 .000 .000 2410 20258.48
.000323 100. 100. 100. 2 0 ¢ .00 1501.36 21759.84

SPECIAL BRIDGE
8B XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD



125 231 260 .00 50.00 46.00 32375.00 20.00 2410 24.10

CCHv= 300 CEHV=  .500
*SECNO 11.660
PRESSURE FLOW

EGPRS EGLWC H3 QWEIR QPR  BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
6533 64.93 .06 0. 167500. 32375. 30545. 63.08 69.07 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 68.90 ELREA= 68.20

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

11660 4510 64.90 .00 00 6533 .42 40 .00 68.90
167500.0 .0 167500.0 .0 0 32083.4 .0 584840 59939 68.20
3.13 00 522 .00 000 035 .000 .000 19.80 20235.85
.000298 480, 480. 480 2 0 0 .00 1665.59 21901.44

*SECNC 11.679

3470 ENCROACHMENT STATIONS=  1950.0 13410.0 TYPE= 1 TARGET= -1950.000
ELENCL= 57.00 ELENCR= 100000.00
11.679 4346 6518 .00 00 6541 .22 .02 .06 4960
167500.0 20428.2 93999.2 53072.6 24954.6 188354 58676.7 58638.5 6006.7 50.50
313 82 499 80 120 035 120 000 21.73 706.91
.000167  100.  100. 100. 2 0 0 .00 9423.79 10130.71

CCHv= 100 CEHV= .300
*SECNO 11.970

3470 ENCROACHMENT STATIONS= 1105.4 9060.0 TYPE= 1 TARGET= 7954.610
ELENCL= 5250 ELENCR= 74.80
11.970 3392 6564 .00 .00 65.87 23 46 .00 4660
167140.0 25183.7 81171.1 60785.3 26808.4 14983.4 67309.5 67230.0 6749.2 44.70
3.40 94 542 80 120 030 120 00O 3172 156.13
000148 802, 2118, 5043. 2 0 ¢ .00 7958.18 8114.31

1
28FEBO0  09:46:44 PAGE 24

THIS RUN EXECUTED 28FEBO0  09:46:44

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1891

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

Starting form river mile




aoin.

SUMMARY PRINTOUT

*

*

*

*

*

*

voL VILOBE VROB VCH AREA TOPWID QLOBP QCHP QROBP

.000 .40 50 3.21 67334.71 717417 .87 9582 331
9724618 .02 A8 225 79710.34 5382.30 00 99.7M1 .29
11868.840 .00 00 419 4131424 3478.05 .00 100.00 .00
11869.800 .00 00 406 4266732 3334.80 .00 100.00 .00
11915.860 .C0 00 4.05 42708.54 3334.92 .00 100.c0 .00
11916.830 .00 00 418 41437.87 3478.56 .00 100.00 00
11924.430 .co 00 418 4141755 3478.48 .00 100.00 .00
11925.400 .Co 00  4.05 42765.08 3335.10 .00 100.00 .00
11971.560 .C0 .00  4.04 42806.04 3335.22 .00 100.00 .00
11972.530 .00 00 417 4152042 3478.90 .00 100.00 .00
15635.960 1.94 23 480 71379.88 10009.70 66,69 33.30 .02
19647750 285 183 4.28 61093.07 748099 57.73 2331 1895
24460.670 .75 149 439 76977.25 10873.39 545 5824 3631
27150160 1.48 293 6.70 68674.01 929102 37.13 3358 29.29
31542470 134 123 7.68 63880.50 730443 1299 63.06 23.95
34148750 245 116 11.67 42269.31 618842 30.73 6094 8.33
40116.490 164 167 6.08 74352.37 7128.18 14.69 3697 48.34
28FEBOO  09:46:44 PAGE 25

VOL VLOB VROB VCH AREA TOPWID QLOBP QCHP QROBP
46797120 .91 1.07 6.38 89569.58 912464 846 5379 37.75
45085690 110 1.04 6.03 75057.51 7024.74 993 64.01 26.06
51307630 181 124 826 5773271 6099.92 2347 5873 17.80
53863.230 .69 120 574 76468.08 601047 656 63.31 3014
55878.250 .00 .00 7.97 2103492 1031.38 .00 100.00 .00
55902.440 .00 00 7.94 2112237 1034.48 .00 100.00 00
55962.500 .67 113 534 8351647 6200.78 761 62.05 30.34
57133.360 75 78 547 9895196 950866 10.78 6344 2578
58011.900 77 87 561 9522519 885455 1064 6128 28.07
58153.280 .00 00 599 2794047 1501.36 .00 100.00 .00
58484.040 .00 00 522 3208345 1665.69 .00 100.00 .00
58638.500 .82 90  4.99102466.80 942379 1220 5612 31.69



— SUMMARY PRINTOUT

*

*

*

*

*

*

50 3.21 6733471 717417

VOL VLOB VROB
.000 40

9724618 .02 .18
11868.840 .00 .00
11869.800 .00 .00
11915.860 .00 .00
11916.830 .00 .00
11924.430 .CO .00
11925.400 .00 .00
11971.560 .00 .00
11972.530 .00 .00
15535960 1.94 .23
19647750 285 1.93
24460.670 75 149
27150.160 148 293
31542470 134 123
34148750 245 116
40116490 164 167
28FEBO0  09:.46:44

vOL VLOB VROB
46797.120 o1 107
49085690 110 1.04
51307630 181 1.24
53863.230 69 120
55878.250 .00 .00
55902.440 00 .00
55962.500 67 113
57133.360 75 .78
58011.900 a7 .87
58153.280 .00 .00
58484.040 .00 .00
58638.500 .82 .90

VCH AREA TOPWID AQLOBP QCHP

2.25 79710.34 5382.30
4.19 41314.24 347805
4.06 42667.32 333480
4.05 42708.54 3334.92
4.18 41437.87 3478.56
4.18 4141755 3478.48
4.05 42765.09 3335.10
4.04 42806.04 3335.22
417 4152042 3478.90
4.80 71379.88 10009.70
4.28 61093.07 7480.99
4.39 76977.25 10873.39
6.70 68674.01 9291.02

7.68 63889.50 7304.43

11.67 42269.31 618342 3073 6094

6.08 74352.37 7128.18

.00 99.71
.00 100.00
.00 100.00
.00 100.00
.00 100.00
.00 100.00
.00 100.00
.00 100.00
00 100.00
66.69 33.30
57.73 2331
545 58.24
3713 3358

12.99 63.06

1469 36.97

.87 9582 3.3

.29

.00
.00
.00
.00
.00
.00
.00
-00
.02
18.95
36.31
29.29
23.95
8.33

48.34

QROBP

PAGE 25

VCH AREA TOPWID QLOBP QCHP

6.38 89569.58 9124.64
6.03 75057.51 7024.74
8.26 5773271 6099.92
5.74 76465.08 6010.47
7.97 21034.92 1031.38
7.94 21122.37 1034.49
5.34 83516.47 6200.78
5.47 9895196 9508.66
5.61 9522519 8854.55
5.89 2784047 1501.36
5.22 3209345 1665.59

4.99 10246€.80 9423.79

846 563.79
993 64.01
2347 5873
6.56 63.31
.00 100.00
.00 100.00
761  62.05
10.78 63.44
1064 61.29
.00 100.00
.00 100.00

1220 56.12

37.75
26.06
17.80
30.14
.00
.00
30.34
2578
28.07
.00
.00

31.69

QROBP



1

1

67229.980 .94

28FEBCO

.90

09:46:44

Starting form river mile

5.42109101.30 7958.18 1

5.07

SUMMARY PRINTOUT TABLE 150

48.56 36.37

PAGE 26

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRWS EG
3.615 .00 .00 .00 30.30174300.00 50.¢1 .00 5106 136
T 4745 5966.00 .00 .00  30.00173330.00 51.39 00 5147 44
* 5026 1482.00 .00 .00 10.80173080.00 51.45 .00 5173 265
5027 100 5825 5250 10.60173080.00 51.48 00 5173 261
5034 4700 5825 5250 10.60173080.00 51.49 00 5175 2861
5035 100 .00 .00 10.60 173080.00 51.48 .00 5175 262
5037 B8.00 .00 .00 10.60173080.00 51.48 .00 5176 263
5038 100 5825 5250 10.60173080.00 51.54 00 5176 260
5045 47.00 5825 5250 10.60173080.00 5152 .00 5177 259
5046 1.00 .00 .00 1060 173080.00 51.51 .00 5178 2861
5585 2847.00 .00 .00 2370172610.00 52.34 00 5249 245
6.420 4409.00 .00 .00 28.40171900.00 53.02 00 5317 215
7.08C 3538.00 .00 .00 30.10171320.00 53.79 00 5398 306
7.470 2006.00 .00 .00 29.00171000.00 54.29 00 5458 3.57
8.070 2891.14 00 .00 27.90171000.00 55.44 .00 56.02 6.07
8.490 2374.28 .00 .00 35.80168770.00 57.25 .00 5857 14.06
9.410 4858.00 .00 .00 35.50169330.00 60.45 .00 6069 266
10.580 6177.00 .00 00 22.10168330.00 61.61 00 6195 284
10.860 1478.00 .00 00 31.70168090.00 61.94 00 6230 235
11.090 1214.00 .00 .00 31.80167890.00 62.23 .00 6287 559
11.350 1373.00 .00 .00 28.84 167670.00 63.12 00 86345 220
11.380 1373.00 .00 .00 26.80 167670.00 63.27 .00 68426 474
11.380 S50.00 6830 67.20 26.80167670.00 63.36 .00 6434 4869
11.400 50.00 .00 .00 28.84 167670.00 64.28 .00 6456 178
28FEBOO  09:46:44 PAGE 27
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG
11.480 370.00 .00 .00 20.73 167560.00 64.34 00 6464 142
11.550 370.00 .00 .00 21.73167500.00 64.39 00 8470 161

10°KS VCH  AREA
3.21 67334.71149409.40
2.25 79710.34259895.80
4.19 41314.24106310.00
4.06 42667.32107053.70
4.05 42708.54107216.70
4.18 41437.87106830.20
4.18 41417.55106744.60
4.05 42765.09107440.50
4.04 42806.04107602.70
4.17 41520.42107178.00
480 71379.88110232.30
4.28 61093.07117350.50
4.39 76977.25 98004.22
6.70 68674.01 90451.75
7.68 63889.50 69378.99
11.67 42269.31 45271.21
6.08 74352.37103892.80
6.38 89569.58 99894.13
6.03 75057.51109676.20
8.26 57732.71 71019.52
5.74 76469.08113015.40
7.97 21034.9277043.84
7.94 21122.37 77424.63

5.34 83516.47125695.20

10"KS VCH AREA
5.47 98951.96140732.80

5.61 95225.19131867.60

01K

01K



11.568 10000 .00 .00 2410167500.00 6437 .00 6483 323 599 27940.47 93136.19
11660 480.00 69.07 63.08 19.80167500.00 64.90 00 6533 298 522 32093.4597095.56
11.679 10000 .00 .00 21.73167500.00 6519 .00 6541 1.67 499 102466.80129546.90
11.970 241800 .00 .00 31.72167140.00 6564 .00 6587 148 542109101.30137313.70
1
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Starting form river miie

SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
3.615174300.00 50.91 .00 .00 00 7174.17 .00
* 4745173330.00 51.39 .00 A48 .00 5382.30 5966.00
*  5.026 173080.00 51.45 00 .06 00 3478.05 1482.00
5.027 173080.00 51.48 .00 .02 .00 333480 1.00
5.034 173080.00 51.49 .00 .01 00 3334.92 47.00
5.035 173080.00 51.48 .00 -0 .00 347856 1.00
5.037 173080.00 51.48 .00 .00 .00 347848 8.00
5.038 173080.00 51.51 .00 .02 00 333510 1.00
5.045 173080.00 51.52 .00 M 00 333522 47.00
5.046 173080.00 51.51 .00 -01 .00 347890 1.00
5.585 172610.00 52.34 .00 83 .00 10009.70 2847.00
6.420 171900.00 53.02 .00 68 .00 7480.99 4409.00
7.090 171320.00 53.79 .00 77 .00 10873.38 3538.00
7.470171000.00 54.29 .00 50 .00 9281.02 2006.00
8.070171000.00 55.44 .00 114 .00 7304.43 2891.14
" 8.490169770.00 57.25 .00 1.81 00 6188.42 237428
*  9.410168330.00 6045 .00 3.20 .00 7128.18 4858.00
10.580 168330.00 61.61 .00 116 .00 912464 8177.00
10.860 168090.00 61.94 .00 33 .00 7024.74 1478.00
* 11.080 167890.00 62.23 .00 .29 .00 ©099.92 1214.00
*  11.350 167670.00 63.12 00 .89 .00 6010.47 1373.00
*  11.380167670.00 63.27 .00 .16 .00 1031.38 1373.00
11.390 167670.00 63.36 .00 .08 .00 103449 5000
* 11.400 167670.00 64.28 .00 .92 .00 6200.78 50.00

1
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GR 299 28876 306 29013 316 29063 314 29113 40.6 29500
GR 523 29600 556 34310

NC .11 1 .03 A 3

QT 6 82678 180183 246013 409622 246013 246013

X1 1M 69 20000 27900 3200 3000 3379

GR 556 18300 50.9 20000 386 20100 146 20200 10.6 20300
GR 9 20400 106 20480 10.5 20510 12.4 20750 8.6 20800
GR 76 21030 9 21050 83 21130 36 21250 86 21300
GR 216 21400 16.6 21500 171 21550 146 21600 116 21800
GR 186 22100 206 22140 22.1 22200 22.8 22330 216 22500
GR 214 22700 204 22830 19.6 23000 17 23200 17 23300
GR 17 23430 16.3 23590 16 23720 15.6 23800 16.1 23900
GR 166 24000 16.4 24100 148 24230 156 24280 156 24320
GR 148 24330 16.1 24340 16.5 24500 206 24750 218 24820
GR 233 24990 218 25000 20.1 25140 21.8 25300 208 25400
GR 213 25610 206 25990 211 26100 223 26150 216 26300
GR 225 26400 321 26740 32.1 26900 31.6 26920 33.1 27120
GR 355 27400 35.5 27500 38.6 27700 40.8 27900 421 28360
GR 434 28383 442 28375 50 28500 55 32250

NC .11 M .03 A 3
QT 6 82900 180169 245944 409400 245944 245944
X1 199 56 20000 27198 3850 6150 46486
GR 55 19610 50 19880 406 20000 38.6 20040 22.3 20150
GR 211 20500 19.1 20590 17.1 20700 15.3 20790 15.6 20820
GR 148 20900 14.8 20990 15.6 21050 15.6 21150 106 21350
GR 86 21500 76 21590 4.4 21750 86 21790 186 21800
GR 226 21840 244 21870 24.4 21980 226 21990 18.7 22100
GR 2286 22190 261 22250 26.1 22350 246 22480 236 22590
GR 236 22610 244 22790 2486 22830 27.8 23390 291 23430
GR 278 23590 271 23600 27.8 23620 252 23990 226 24150
GR 226 24380 232 24880 23.5 24990 224 25380 19.8 25500
1

28FEBO0  09:37:31 PAGE 3

GR 206 25640 19.6 25790 19.5 25890 21.8 26590 20.5 26700
GR 224 26750 22.4 26800 30.6 26980 40.6 27198 50 27250
GR 56 27350

QT 6 83003 180162 245912 409297 245912 2450912

X1 240 50 20000 27114 400 5000 2165

GR 55 19810 50 19900 406 20000 36.6 20100 306 20200
GR 298 20250 306 20300 31.5 20350 31.5 20575 30.0 20675
GR 308 20775 306 20800 31.8 21000 32.5 21120 30.6 21200
GR 268 21400 241 21520 16.6 21630 14.6 21800 16.1 21950
GR 156 22000 16.1 22050 14.6 22090 131 22200 13.6 22400
GR 136 22700 11.6 22800 16.1 22850 14.8 22880 15.4 23000
GR 9 23200 46 23400 14.6 23550 16.9 23580 208 23600
GR 251 23650 201 24200 245 24650 231 24775 23.8 24800
GR 23.8 24950 228 25000 21.8 25800 22.8 26200 236 26400
GR 246 26565 340 26800 38.6 26950 406 27114 55 27250

NC 11 1 03 A 3
QT 6 83066 180158 245892 409234 245892 245892




X1 265 33 20000 26332 400 1650 1320

GR 55 19800 50 199C0 40.6 20000 32.6 20250 7.6 20450
GR 55 20490 146 21100 17.1 21120 16.8 21180 284 21300
GR 284 21650 244 22150 245 22250 2886 22400 316 22850
GR 331 23200 341 23600 316 23890 336 24050 33.1 24160
GR 32 24250 32.6 24375 346 24490 31.6 24650 341 24760
GR 336 25000 316 25120 31.5 25420 326 25470 326 25700
GR 366 25850 41 26332 55 26410

NC .11 A1 .03 1 3

QT 6 83384 180138 245789 408906 245789 245789

X1 3.95 51 20000 25799 5700 7500 6864

GR 60 19850 556 19900 50 19950 40.6 20000 231 20490
GR 248 20550 276 20790 21.8 20960 176 21120 202 21175
GR 218 21275 19.1 21350 202 21475 13.1 21575 17.9 21650
GR 126 21850 8.3 21950 126 22150 241 22290 236 22490
GR 202 22550 22 22640 176 22750 24 22900 24 23150
GR 25 23250 25 23550 228 23600 236 23690 24 23850
GR 206 23930 205 24000 225 24100 225 24150 216 24200
GR 216 24250 24 24300 8.6 24450 56 24590 16.6 24750
GR 986 24900 21.6 25000 216 25050 209 25100 28.6 25240
GR 24 25290 26.1 25350 346 25500 41.1 25799 55 256900
GR 60 26100

QT 6 83505 180131 245755 408795 245755 245755
X1 439 31 20000 27221 1000 3350 2323
GR 60 19550 55 19800 50 19950 406 20000 326 20200
GR 276 20340 256 20450 268 20630 256 21000 28.9 22400
GR 221 22650 26.3 23200 24.8 23310 281 23680 26.4 23930
GR 286 24500 18.5 24820 246 25150 14.6 25250 56 25475
GR 288 25850 286 25840 252 26000 208 26050 22.8 26120
GR 21.8 26200 266 26300 2786 26600 408 27221 55 27400
GR 60 29600
1
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QT 6 B3740 1B0116 245681 408560 245681 245681

X1 532 48 20000 25209 6850 4500 4910

GR 60 18390 55 19500 50 18800 40.6 20000 28.6 20225
GR 278 20300 2850 20450 256 20600 224 20635 22.4 20665
GR 256 20700 23 20800 254 20825 254 20875 226 21100
GR 23 21350 216 21400 23.4 21440 214 21450 22.9 21840
GR 256 21880 256 22060 24.4 22070 226 22180 236 22200
GR 176 22230 226 22340 221 22440 201 22450 16.6 22660
GR 171 22775 156 22800 9.4 23040 25.6 23200 29.6 23400
GR 296 23675 305 23750 274 23900 26.4 24120 24.1 24275
GR 286 24545 26.1 24575 30.6 24700 356 24775 36 24865
GR 416 25209 55 25250 60 25300

NC  .i1 M .03 A 3

QT 6 83856 180109 245645 408444 245645 245645

X1 578 35 20000 24218 7000 4000 2429

GR 60 19600 55 19800 40.8 20000 316 20300 30.1 20450
GR 28 20500 31 20725 31 20850 28 20950 247 21025




GR 181
GR 113
GR 216
GR 175
GR 228
QT 6
X1 586
GR 55
GR 488
GR 404
GR 269
GR 301
GR 247
GR 129
GR 251
GR 174
GR 208
NC M
QT 6
X1 588
X3 10
SB 1.05
QT 6
X1 5.887
X2
X3 10
BT 6
BT 23900
28FEBOO
NC 11
QT 6
X1 5907
QT 6
X1 8635
GR 60
GR 344
GR 296
GR 128
GR 266
GR 344
GR 55
QT 6
X1 699
GR 85
GR 45
GR 309
GR 241

21050 18.6
21550 12.6
21860 213
22450 296
23350 23.6
83876 180108
50 20000
18900 56.3
20038 463
20114 39.4
20234 24.4
20450 28
21025 18.1
21450 11.3
21775 216
22400 17.5
23300 22.8
A1 .03
83881 180107
0 20000
1.5 25
83883 180107
0 20000
1 51.9
18900 55
56.3 51.9
09:37:31
11 .03
83888 180106
0 20000
84000 180100
32 20000
19810 55
21700 268
23500 206
24200 215
24975 286
27558 306
28900 60
79457 170236
51 20050
18650 60
20030 411
21850 30.6
22475 23

21300 15.2 21340 18.6 21375
21575 12.6 21610 138 21640
22125 216 22175 21.1 22325
22650 27.4 23150 256 23200
23450 411 24218 55 24250
245639 408424 245639 245639
23920 4500 500 422
20000 56.1 20001 52.6 20019
20057 42.9 20067 418 20076
20138 38.4 20162 35.5 20186
20255 239 20275 229 20295
20500 31 20725 31 20850
21050 18.6 21300 15.2 21340
21550 12.6 21575 126 21610
21860 213 22125 216 22175
22450 296 22650 27.4 23150
23350 236 23450 56.3 23920
3 5
245637 408419 245637 245637
23920 100 100 100
56.3 56.3
716.60 323.41 100542 31.77
245637 408417 245637 245637
23920 37 37 37
56.3
56.3 56.3
556 20000 56.3 56.3 20023
23820 56.3 56.3 24090 55
4 3
245635 408411 245635 245635
23920 100 100 100
245600 408300 245600 245600
28695 1900 3800 2339
19999 411 20000 296 20700
21950 344 22250 37 22420
23720 19.5 23940 203 24000
24450 19.1 24500 223 24580
26050 356 26563 36.4 27030
28000 311 28070 298 28695
29350
229864 388397 229864 220864
28300 3500 3400 3379
19600 55 19800 50 19950
20050 34.6 20500 316 20900
22120 13 22280 222 22400
22600 283 22800 271 22900

128 21450
251 21775
17.4 22400
208 23300
60 24330
51.9 20023
41.4 20095
33.5 20210
316 20300
28 20950
18.6 21375
13.9 21640
211 22325
256 23200
55 24090
1.5 1.5
56.3 51.9
55
PAGE 56
30.6 21150
326 23000
146 24083
21.5 24667
33.8 27250
50 28750
46.1 20000
296 21300
22 22450
29.5 23090



GR 294
GR 303
GR 3041
GR 316
GR 281
GR 30.1
GR 65
QT 6
Xt 7.37
GR 65
GR 376
GR 15
GR 251
GR 586
GR 15
GR 186
GR 60
NC .11
X1 7.379
X3 10
X1 7.31T91
X2
X3 10
BT 12
BT 20000
BT 586
BT 55
GR 65
GR 376
GR 15
1

28FEBQO
GR 23
GR 571
GR 5786
GR 15
GR 186
GR 80
X1 7.3838
X2
X3 10
BT 12
BT 20000
BT 586
BT 55
NC M
X1 7.3932
X3 10
GR 65

23095 31.9
24880 286
25800 2886
26350 30.1
26900 28.6
27900 40.2
32700
76760 164380
36 19650
18310 60
20100 38.3
20712 249
21200 246
21350 586
26412 28.8
26900 578
28000 65
.11 .03
0 20000
42 20000
18310 65
58.6 576
576 27026
28000 80
18310 60
20100 38.3
20712 576
09:37:31
21000 24.6
21308 576
25700 58.6
26424 288
26900 576
28000 85
0 20000
18310 65
58.6 576
576 27026
28000 60
1 .03
36 20000
18310 60

23520 296 23650 31.4 24050
24890 29.9 24900 17.5 25080
25920 30 25950 27.8 26100
26500 31.3 26550 281 26625
27000 316 27200 311 27300
28300 50 28500 55 28700
220520 376580 220520 220520
27850 3500 1400 2006
19650 50 19900 58.6 20000
20140 28.7 20290 31.5 20330
20790 23 21000 246 21120
21290 571 21308 57.1 21326
25650 586 25700 57.6 25700
26650 26 26700 258 26750
27026 58.6 27026 50 27800
28800
3 5
27026 50 50 50
58.6 58.6
27026 1 1 1
58.6 58.6
65 19650 60 60 19900
21328 58.6 57.6 25650 58.6
58.6 57.6 27800 50 50
60 28800 65 65
19650 50 19900 58.6 20000
20140 287 20290 31.5 20330
20712 576 20724 15 20724
21120 24.3 21180 251 21200
213286 58.6 21326 58.6 25650
25725 15 26412 57.6 26412
26650 26 26700 256 26750
27026 58.6 27026 50 27800
28800
27026 25 25 25
58.6 58.6
65 19650 60 60 19900
21326 58.6 57.6 25650 58.6
58.6 57.6 27800 50 50
60 28800 65 65
A 3
27026 50 50 50
58.6 58.6
19650 50 19900 58.6 20000

28.6 24400
15.2 25400
286 26200
299 26825
32.3 27400
60 30000
57.6 20000
23.5 20510
243 21180
58.6 21326
56.8 25725
26.6 26770
56 27850
50 50
58.6 25700
27850 55
576 20000
235 20510
249 20790
PAGE 6
246 21250
58.6 25700
57.6 26424
266 26770
55 27850
50 50
58.6 25700
27850 55
57.6 20000



376
15
251
58.6

- 15
18.6
60

6
7.4026

1M
7.44
60
46
29.6
216
208
176
236
256
31.6
32.6
356
30.6
30.6
276
218
238
2886
42

28FEBOO

NC
QT
X1

GR
GR
GR
GR
GR
GR

0.1

7.61

80
41.2
19.56
416
394
309
X1 7.76

62

54
34.6
286
246
19.6
286
36.6
36.6

GR
GR
GR
GR
GR
GR
GR
GR

20100 383 20140
20712 249 20790
21200 246 21290
21350 686 25650
26412 28.8 26650
26900 576 27026
28000 65 28800
76526 163871 219709
0 20000 27026
.11 .03 1
90 288.17 8626.8
0 60 157.55
538.7 44 5714
683.85 276 8444
1155.82 206 1207.78
1335.35 226 1354.87
1637.79 186 174525
1854.48 226 1905.39
2652.91 266 2771.96
3121 31.6 344545
3918.06 336 4022.21
4545.93 346 4619.78
4871.8 306 4887.73
5783 306 592376
6188.13 266 6316.32
6638.3 186 6691.9
7191.49 226 731864
7863.44 31.6 794503
8491.74 44 8523.89
09:37:31
0.1 0.03 0.1
75056 160681 214619
30 20000 28625
19450 55 19550
20000 27.3 20292
20975 276 21250
22200 416 22355
25170 396 25270
27700 264 27730
a0 771 9836.14
0 62 489.26
853.86 50 904.39
1111.99 306 1137.07
1307.23 276 1341.56
1951.16 236 2064.42
2310.8 206 2379.51
2702.12 366 2738.89
3902.11 37.6 3938.95
4704.59 35.6 477145

3

28.7 20290 316 20330 235 20510
23 21000 246 21120 24.3 21180
571 21308 571 21326 58.6 21326
58.6 25700 576 25700 58.6 25725
26 26700 258 26750 26.6 26770
58.6 27026 50 27800 55 27850
375554 219709 219709
50 50 50
215 215 215
58 288.17 54 404.14 50 490.42
42  587.77 42  597.78 42 587.79
276 907.68 296 1076.54 256 110252
186 127823 17.6  1294.06 17.6 132242
226 1433.02 216 149291 176 1583.87
18.6 1765.13 226 1780.23 236 1798.41
216 220214 226 242373 23.6 2523.95
276 285568 206 291096 306 29847
306 3520.23 306 3584.43 31.6 3651.02
346  4090.8 346 434729 356 445493
336 473257 328 4759.42 326 4803.28
296 5406862 286 5650.97 288 5748.58
326 60416 316 6106.82 30.6 614378
266 6489.01 246 652164 226 6630.29
18.6 6740.55 216 6926.11 236 7084.01
256 743712 266 7521.89 276 766668
346 8061.17 356 812575 366 8139.14
50 8580.37 52  8626.8 60 87723
PAGE 7
0.3
369116 214619 214619
1280 562 880
50 19720 45 199800 40 19950
284 20725 26.9 20750 209 20790
281 21625 241 21650 34.6 22000
36.2 23780 386 24025 406 24920
33.4 25725 28.1 26330 27.8 26917
241 27920 40.6 28625 60 28650
850 800 820
60 69224 58 771 56  834.79
44 1003.91 42 1016.08 376 1084.32
306 1153.38 326 1179.64 32.6 1207.07
236 1385.86 236 143249 246 1476.77
19.6 2142.98 186 216823 18.6 2267.16
2086 241542 226 2486.57 246 2522.73
366 30638 356 3134.15 3586 3511.39
386 4169.32 38.6 4408.28 37.6 4583.59
356 4823.96 36.6 4877.86 366 4962.19




346
33.6
386
34.6
29.6
2186
29.6
326
376

8.18
62
44

2956

276
16.6
236
31.6
32.6
35.6
376
36.6
33.6
236
2756
326
25.6
286
36.6

28FEBOO

X1

GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

8.67
60.0
42
36.6
376
30.6
29.6
276
256
216
236
28.6
286
26.6
316
356
44
44
326

X1
GR

9.25
58

5096.4 336 52006
5503.25 326 572549
6685.89 386 6916.53
7149.29 36.6 7216.18
7513.65 246 7662.68
8265.65 23.6 8385.69
8539.72 296 861067
9102.53 32.6 928983

9442.2 50 9592.67

a0 0 1013128
0 58 12367
57184 42 589.79
855.4 286 916.54
1217.35 27.6 1403.32

1636.4 206 1679.92

1899.9 226 1983.03
2558.94 33.6 26419
3149.65 326 3348.49
4123.51 346 422384
4533.46 396 4687
6288.59 36.6 6508.12
7117.63 336 7452686

76976 256 7890.71
8468.81 26.6 8519

8886.8 346 89972
9193.51 226 927424
9505.21 29.6 9566.81
9818.22 50 10131.28

09:37:31
90 4913 16141
1.00 44 500
3700 356 4000
4355 3786 4544
5344 .31 36.6 540833
6107.72 29.6 6130.49
6345.87 306 6355.86
6379.42 26.6 6384.35
6477.2 256 6487.81
6661 20.6 6693.14
6714.37 246 672229
6773.68 286 682895
7115.84 27.6 7173.41
7317.91 276 73498
7445.67 326 74980.79
7717.98 366 77387
8476 46 8664
9089 42 9534
13794 346 14434
90 148297 13375
0 54 8432

336 522577 346 53185 346 5421.72
33.6 5841.58 356 5949.58 376 6028.99
37.6 693531 336 6967.93 33.6 7064.54
3686 7267.72 346 7318.26 316 746261
236 77283 226 7866.81 21.6 8042.58
266 8411.89 286 8458.17 286 8502.6
286 8716.35 296 881257 306 8958.68
336 9306.53 366 93119 36.6 939753
60 9836.14 70 12158.31 70 12225.01

2044 2141 2196
52 28294 321.61 45 4417
42  593.39 336 63346 316 77548
286 101847 266 1059.85 266 1186.1
236 146929 186 1520.89 16.6 1574.93
266 173264 256 17814 256 1838.17
226 2029.11 276 238307 296 244235
346 2767.24 346 2895.38 33.86 3086.86
336 34181 356 35063 356 3858.66
346 4323.83 35.6 4468.25 36.6 4520.54

396 4806.62 386 5470.77 36.6 5861.13
35668 6711.54 346 6830.72 346 690504
306 7500.68 256 7546.39 236 75825

256 794546 266 8014.74 276 81341

266 8658.6 276 8769.8 296 8857.3

32.6 9008.48 31.6 9035.85 2B6 9071.18
226 93674 28.6 939516 3086 9438.96
326 9611.97 346 9726.04 356 9755.25

55 10634.33 60 1110523 50 11235.27
PAGE 8
9000 3177 2391
42 1200 3886 3000 42 3400
346 4156 34.6 4243 356 4299

42 4791 44 4913 5213
35.6 5469 32.6 6008 31.6 6099
286 6139.98 286 6320.91 296 6337.56
306 63619 296 6367.24 286 637257
25.6 6389.27 246 63942 246 6448.01

248 6531.11 2386 6574.41 26 6617.7

206 6693.37 216 6700.26 226 6707.16
256 6730.22 256 6736.32 276 675254
29.6 6895.05 296 69352 286 7010.54
266 718662 256 7202.96 256 7286.02

286 738276 296 7416.84 30.6 7426.5
336 7506.12 336 76739 346 7700.56
376 776194 42 7849.08 42 8423
48 8805 48 8992 46 9040
366 11234 30.6 11284 26.6 13254
42 14977 50, 16141 50 16721
3200 3200 3062
46  290.31 42 343.23 42 42017



GR 44 47639 44 6778 42 74206 39 102807 40 1064.74
GR 42 1207.02 42 148297 366 1531.82 366 173364 42 1778.92
GR 42 183514 366 18537 366 2042.83 386 205893 42 2165.87
GR 376 265373 366 288443 346 207332 326 31251 306 3227.31
GR 306 344043 326 353947 326 3694.91 336 379625 336 3879.19
GR 326 388323 306 401425 316 4053.84 236 4077.66 216 41033
GR 216 414249 236 421025 296 442822 306 451225 296 4548.08
GR 296 468339 306 482204 316 485924 316 494596 326 4969.93
GR 326 516413 286 525078 276 5489.81 306 558626 296 56741
GR 296 584008 286 593349 206 6117.52 306 621887 206 629143
GR 356 662231 42 70005 42 718601 46 7281.58 50 7365.02
GR 50 741273 48 753052 48 825876 46 840942 46 859554
GR 44 914424 42 927805 406 9380 406 9800 42 103006
GR 42 10877 376 109500 346 11000 324 11300 324 12100
GR 346 12200 346 12500 326 12700 260 13025 42 13375
GR 50 13850 48 14445 50 14503 52 14900 50 14921
GR 50 14976.91 54 15030.06 54 1545195 48 15500.12 46 15542.67
QT 4 66800 143300 174300 333600
NC 012 012 003 1 3
X1 1012 89 2366.85 633006 7700 1000 4594
X3 10 123204 547
GR 556 0 552 90 549 16112 548 31829 545 400
GR 545 50544 504 5901 507 64414 496 76376  49.8 82119
GR 479 85374 509 89511 51 92761 49 95175 479 10543
GR 503 108594 533 1160.37 547 123204 501 1287.74 49 137379
GR 486 148272 491 162228 462 1678.02 463 178182 483 1866.53
GR 492 19494 488 207516  47.9 216311 438 222071 426 2269.24
GR 416 2366.85 406 239175 39 245247  37.7 254887 379 276545
GR 376 295260 38 315781 386 3200.81 383 341304 381 3746.92
GR 381 399399 389 418579 388 428636 405 449972 399 47289
1
28FEBO0  09:37:31 PAGE 9
GR 386 4754.82 401 4907.5 404627 4943023 389 498451 372 5041.95
GR 37.2 511968 364 517729  37.3 527711 368 535515 381 551864
GR 37.9 5567.34 365 561359 335 66552 325 57695  30.3 580347
GR 328 590224 328 59825 342 603084 365 606752 375 6124.9
GR 37.8 6207.91 405 627313  43.8 6330.06 415 6462.94 414 6636.96
GR 448 6697.83 455 672893 445 681963 45 686177  44.5 6960.04
GR 448 702056 4505 7060 447 711534 454 7181.81 456 7240
GR 456 7360 455 74686 434 7632.04 446 786456 476 7908.88
GR 47.7 798252 487 804472  48.8 8220 558 8990
1
28FEBO0  09:37:31 PAGE 10
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL  OLOSS L-BANKELEV
Q QOB QCH QROB ALOB ACH AROB VOL TWA  R-BANKELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 1



o

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION CF

PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR

DETAILS.
0

CCHV= 100 CEHV= 300
*SECNC .010
010 4950 46.30 00 4630 46.30 .00 .00 .00 4060
82400.0 3.6 823936 28 1728 2371413 138.8 .0 .0 4060
.00 .02 .35 02 120 .030 .120 .000 -3.20 19939.36
000001 0. 0. 0. 0 0 0 .00 9609.36 29548.72

*SECNC .020
020 4950 4630 00 .00 46.30 .00 .00 .00 40.60
82402.0 3.5 823856 28 172.8 2371416 1388 2726 110 4060
.04 .02 .35 .02 120 030 120 000 -3.20 19938.36
000001 50. 50. 50. 0 0 0 .00 9609.36 29548.72

CCHv= 100 CEHV= 300
*SECNC 470
470 4950 46.30 .00 00 46.30 .00 .00 .00 4060
82516.0 3.5 825096 2.8 1729 23715631 1389 13502.1 5445 4060
1.98 .02 .35 .02 120 030 120 .000 -3.20 19939.35
.000001 2000. 2428. 1000. 0 0 0 .00 9609.38 29548.73

CCHv= 100 CEHV= 300
*SECNO 1.110
1.110 4270 4630 .00 .00 4631 .00 .00 .00 5080
82678.0 0 825944 838 .0 2021331 2321.2 308311 1239.7 40.80
4.28 .00 41 04 000 030 110 000 3.60 20037.37
.000001  3200. 3379. 3000. 0 0 0 .00 8382.97 28420.34

CCHv= 100 CEHV= 300
*SECNO 1.990
1990 4191 46.31 .00 .00 46.31 .00 .01 .00 40.60
82900.0 8.1 828892 2.8 2599 1748338 901 50916.0 20858 40.60
7.00 .03 47 03 110 030 110 .000 4.40 19908.92
.000001 3850. 4646. 6150. 0 o 0 .00 7320.85 27229.57

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS

*SECNO 2.400
2400 4171 48631 .00 00 46.31 .00 .00 .00 40.60

L-BANK ELEV
Q QLCB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VILOB VCH VROB  XNL XNCH XNR WTN ELMIN  SSTA

SLOPE XLOBL XLCH XLOBR |[TRIAL IDC ICONT CORAR TOPWID ENDST



83003.0 57 829923 50 173.5 168216.5 154.0 59457.1 24471 40.60
8.22 .03 48 03 110 030 110 .000 4.60 19939.24
000001 400. 2185. 5000. 0 0 0 .00 7228.69 27167.94

CCHv= 100 CEHV=  .300
*SECNO 2.650

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .53

2650 4081 46.31 .00 00 46.32 .01 .00 .00 40.60

B3066.0 10.8 83050.5 46 1736 1091236 78.6 63665.2 2653.0 41.00
8.70 .06 .76 .06 110 030 110 000 5.50 19939.23

.000005 400. 1320. 1650. 0 0 0 .00 6422.37 26361.60

CCHv= 100 CEHV=  .300
*SECNO 3.850

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.61

3.950 40.74 4634 00 00 46.34 .01 .02 .00 40.60
83394.0 3.4 83387.0 36 875 1401375 995 833364 36206 41.10
11.91 .04 .60 .04 110 030 110 .000 5.60 19969.50
.000002 5700. 6864. 7500. 0 0 0 .00 5867.54 25837.04

*SECNO 4.390
4390 40.74 46.34 .00 .00 46.35 .01 .01 .00 40.60
83505.0 3.7 834924 8.8 87.8 144640.3 2051 90943.5 39726 40.60
13.02 .04 .58 .04 110 030 .110 .000 560 19969.45
.000002 1000. 2323. 3350. 0 0 0 .00 7322.96 27292.41

*SECNO 5.320
5320 36.96 48.36 00 .00 4636 .01 .02 .00 40.60
83740.0 20.0 83718.3 1.7 3522 107889.6 34.6 105222.8 46896 41.60
14.78 .06 .78 05 110 030 .110 .000 9.40 19877.57
.000004 6850. 4810. 4500. 0 0 0 .00 534598 25223.55

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNGC 5.780
5.780 35.07 46.37 .00 .00 46.38 .01 .01 .00 40.80
83856.0 155 838384 21 2186 855426 320 1106649 49698 41.10
16.47 .07 .98 06 110 030 110 .000 11.30 18921.54




000007 7000. 2429. 4000 0 0 0 .00 4308.60 24230.13

*SECNO 5.860
5860 35.07 46.37 .00 .00 46.38 .02 .00 .00 56.30
83876.0 .0 83876.0 0 .0 783837 .0 111470.4 50124 56.30
15.58 00 107 .00 000 030 000 .000 11.30 20056.42
.000008 4500. 422. 500. 0 0 0 .00 3720.94 23777.36

CCHv= 300 CEHV=  .500
*SECNO 5.880

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

5.880 35.07 46.37 .00 .00 46.39 .02 .00 .00 56.30
83881.0 .0 83881.0 .0 .0 78352.5 .0 111650.3 5021.0 56.30
15.61 .00 107 .00 000 030 000 .000 11.30 20056.49

.000008 100. 100. 100. 0 0 0 .00 3720.75 23777.24

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA S8 ELCHU ELCHD
1.05 150 250 .00 71660 323.41100542.00 31.77 150 150

*SECNO 5.887
CLASS ALOW FLOW

3420 BRIDGE W.S.=  46.37 BRIDGE VELOCITY= 1.03 CALCULATED CHANNEL AREA=
81593.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
WEIRLN
AREA
.00 4639 .00 0. 83881. 100542. 100518. 5190 586.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

5.887 3507 46.37 00 00  46.39 .02 .00 .00 58.30
83883.0 .0 83883.0 .0 .0 78362.7 .0 111716.8 5024.1 56.30
15.62 .00 107 .00 000 030 000 000 11.30 20056.47

.000008 37. 37. 37. 0 0 0 .00 3720.81 23777.28




CCHv= 100 CEHV= 300

*SECNO 5.907
5.907 3507 46.37 00 00 4639 .02 .00 .00 56.30
83888.0 .0 83888.0 .0 0 783657 .0 111896.7 5032.7 56.30
15.64 00 107 00 000 .030 .000 .000 11.30 20056.46
.000008 100. 100. 100. 0 0 0 .00 3720.83 23777.29

*SECNO 6.350
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52

6.350 3360 4640 .00 .00 46.40 .01 .01 .00 41.10
84000.0 .0 839621 379 1.0 1415244 380.1 117816.9 5368.0 2560
16.74 .01 .59 40 110 030 110 000 12.80 19999.62
.000003 1900. 2338. 3800. 0 0 0 .00 8740.65 28740.27

*SECNO 6.990
6.990 3341 4641 00 .00 46.41 .00 .01 00 4110
79457.0 40 794338 192 939 1418226 394.2 1288408 6034.1 40.20
18.41 .04 .56 05 110 030 110 000 13.00 19995.95
.000003 3500. 3379. 3400. 0 0 0 .00 8430.90 28426.85

*SECNO 7.370

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = .35

7.370 3141 46.41 .00 00 46.45 .04 .02 .01 60.00
76760.0 .0 76760.0 .0 .0 46012.6 0 1331759 62822 55.00
18.75 .00 167 .00 000 030 000 .000 15.00 20055.93
.000022 3500. 2006. 1400. 0 0 0 .00 2340.33 26989.86

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 300 CEHvV= .500
*SECNO 7.379

3265 DIVIDED FLOW




3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 3141 46.41 .00 .00 4845 .04 .00 .00 60.00
76760.0 .0 76760.0 .0 0 459916 .0 133228.7 62849 55.00
18.76 .00 167 .00 000 030 .000 .000 15.00 20055.97
.000022 50. 50. 50. 0 0 0 .00 2340.10 26985.83
*SECNO 7.379

3265 DIVIDED FLOW
3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.379 3141 46.41 .00 .00 46.45 .05 .00 .00 58.60
76760.0 .0 76760.0 0 .0 450466 .0 133229.8 62849 5860
18.76 .00 1.70 00 000 .030 .000 000 15.00 20055.97
.000024 1. 1. 1. 0 0 0 .00 2294.81 26989.84

*SECNO 7.384

3265 DIVIDED FLOW
3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.384 3141 4641 .00 .00 4645 .05 .00 .00 5860
76760.0 .0 76760.0 0 .0 450457 .0 1332556 6286.2 5860
18.76 .00 170 .00 000 .030 .000 .000 15.00 20055.97
.000024 25. 25. 25. 0 0 0 .00 2294.80 26989.83

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLoB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN  SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC [CONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNQO 7.393

3265 DIVIDED FLOW




3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.393 3141 4641 .00 00 46.45 .04 .00 .00 58.60
76760.0 .0 76760.0 0 .0 456602 .0 133307.7 62889 5860
18.77 .00 168 .00 000 030 .0DC .000 15.00 20055.96

.000022 50. 50. 50. 0 0 0 .00 2318.83 26989.84

*SECNO 7.403
3265 DIVIDED FLOW

7403 3141 464 .00 .00 46.45 .04 .00 .00 58.60
76526.0 .0 76526.0 0 .0 45665.8 .0 133360.1 62915 58.60
18.78 .00 168 00 000 .030 .000 000 15.00 20055.95
.000022 50. 50. 50. 0 0 0 .00 2318.89 26989.85

CCHv= 100 CEHV= .300
*SECNO 7.440

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.98

7440 28.85 46.45 .00 .00 46.46 .00 .00 .00 58.00
76526.0 .0 76526.0 .0 .0 143881.3 .0 1338279 63170 52.00

18.89 .00 .63 .00 000 030 .000 000 1760 533.22
.0a0002 215, 215. 215 2 0 0 .00 8013.77 8546.99

CCHv= 100 CEHV= .300
*SECNO 7.610

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

7610 2696 46.46 .00 .00 4846 .01 .00 .00  41.20
75056.0 47.3 75007.5 12 530.1 114351.3 22.2 1364442 64874 4060
19.26 .09 .66 08 110 030 110 000 19.50 19847.27
.000006 1280. 880. 562. 0 0 0 .00 8785.29 28632.56

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WIN ELMIN SSTA

SLOPE XLOBLL. XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNQO 7.760
7.760 27.86 45.46 .00 .00 46.47 .01 .00 .00 58.00
75056.0 .0 75086.0 0 .0 1224733 .0 1386786 6651.0 60.00
19.63 .00 .61 00 000 030 .000 .000 18.60 963.12
.000004 850. 820. 800 0 0 0 .00 8586.58 9549.70




*SECNO 8.180
B.180 29.87 46.47 .00 00 46.48 .00 .01 .00 862.00
75056.0 .0 75056.0 .0 .0 136949.2 .0 1452178 71106 50.00
20.75 .00 .55 .00 000 .030 .000 .000 1660 42755
000004 2044, 2196. 2141. 0 0 0 .00 9647.63 10075.17

*SECNO 8.670
3265 DIVIDED FLOW
8670 2588 4648 .00 .00 4649 .0 .01 .00 4400
75056.0 3273.4 717826 0 276958 117810.5 .0 155070.8 B8124.4 50.00
21.95 A2 .61 .00 110 030 000 .C00 20.60 422.34
.000006 9000. 2381. 3177 0 0 0 .00 14878.27 15630.30
*SECNO 9.250
3265 DIVIDED FLOW
3280 CROSS SECTION  9.25 EXTENDED .50 FEET
9.250 2490 46.50 .00 .00 46.51 .01 .02 .00 42.00
75056.0 5558 744793 20.8 54905 118244.7 3497 164599.2 9084.7 4200

23.31 .10 .63 .08 110 030 .110 .000 2160 277.51
.000007 3200. 3062. 3200. 0 0 0 .00 12180.39 15542.67

CCHv= 100 CEHV= 300
*SECNO 10.120
3265 DIVIDED FLOW

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =

3470 ENCROACHMENT STATIONS= 1232.0 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
10.120 16.36 46.66 .00 .00 4671 05 19 .01 4160
66800.0 1864 65737.2 8764 7182 351346 3848.6 1732841 100180 43.80
24.00 .26 1.87 23 120 030 120 000 30.30 16868.15
.000078 7700. 4594, 1000. 2 0 0 .00 5842.47 7895.01



1 .
28FEBOO0  09:37:31

PAGE 18
T1 LAKEHOUSTON.......ccociieenns HARRIS COUNTY FLOOD INSURANCE STUDY
T2  (G103-00-00.....EFFECTIVE MODEL.................... 1973 DATUM ADJUSTMENT
T3  FILENAME:G1030FH2.IH2............ 50 YR FREQUENCY........ JJS.....12/10/96

J1 ICHECK INQ NINV  IDIR  STRT METRIC HVINS Q WSEL FQ

3 48.7

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 1BW  CHNIM ITRACE
2 -1

28FEBOO0  09:37:31 PAGE 19

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 2

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF

PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0

CCHv= 100 CEHV=  .300
*SECNO .010
010 5190 4870 00 4870 48.71 .0 .00 .00 4060
180200.0 16.9 1801696 135 349.0 259941.3 2804 0 .0 4080
.00 .05 89 .05 120 030 120 .000 -3.20 19913.83
.000002 0. 0. 0. 0 0 0 .00 9655.40 29569.23

*SECNO .020
.020 5190 4870 .00 .00 4871 .01 .00 .0C  40.60
180199.0 16.9 1801686 13.5 349.0 2599424 2804 2991 111 4060
.02 05 69 05 120 030 120 .000 -3.20 19913.83
.000002 50. 50. 50. 0 D 0 .00 9655.40 29569.23

CCHv= 100 CEHV=  .300
*SECNO .470

A70 5191 4871 .00 .00 48.71 .01 .01 .00 40.60
180193.0 16.9 180162.5 13.6 3484 259983.2 280.7 14811.7 546.2 4060

99 .05 69 .05 120 030 120 000 -3.20 19913.78
.000002 2000. 2428. 1000. 0 0 0 .00 9655.48 29569.27



CCHv= 100 CEHV= 300
*SECNO 1.410
1110 4511 4871 .00 00 4872 .01 .01 .00 50.80
180183.0 .0 178867.2 315.8 0 221102.8 3637.6 33618.6 12456 40.80
2.15 .00 81 09 000 030 110 .000 3.60 20017.78
000003 3200. 3379. 3000. 0 0 0 .00 8454.50 28472.27

CCHV= 100 CEHV=  .300
*SECNO 1.990
1.990 4433 4873 .00 .00 48.74 .01 02 .00 4060
180169.0 383 180117.5 132 527.0 192246.8 1B82.7 55855.0 2099.1 40.60
3.63 .07 .94 07 110 030 110 000 4.40 19870.32
.000004 3850. 4646. 6150. 0 0 0 .00 7372.64 27242.96

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB  QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR  WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 2.400
2.400 4414 48.74 .00 .00 4875 .01 .01 .00 40.60
180162.0 27.0 1801111 239 35623 1854841 3128 653744 24628 40.60
415 .08 .97 .08 110 030 .110 000 4.60 19913.42
.000005 400. 2165. 5000. 0 0 0 00 7277.44 27190.86

CCHvV= 100 CEHV= .300
*SECNO 2.650

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .56

2650 4324 4874 .00 .00 4877 .03 01 .01 40.60

180158.0 48.6 1800874 221 3527 1245161 167.0 70083.7 26695 41.00
4.40 14 145 43 110 030 110 000  5.50 19913.37

.000016  400. 1320. 1650. 0 0 0 .00 6461.78 26375.14

CCHv= 100 CEHV= 300
*SECNO 3.950

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52

3.950 43.22 4882 .00 .00 48.84 .02 .07 00 4060

180138.0 16.2 180103.0 188 179.3 1544926 216.0 92134.0 36424 4110
6.04 .08 117 .09 410 030 110 000 560 19956.33

.000007 5700. 6864. 7500. 0 D 0 .00 5898.69 25855.02



*SECNQ 4.390
4390 4324 48.84 .00 .00 48.86 .02 .02 .00 40.60
180131.0 17.4 1800726 41.0 1808 162693.5 4225 100820.2 3996.7 40.60
6.62 a0 1.1 40 110 030 110 .000 5.60 19956.15
.000008 1000. 2323. 3350. 0 0 0 .00 7367.34 27323.48

*SECNO 5.320
5320 3948 48.88 .00 .00 4891 .03 .05 .00 40.60
180116.0 93.6 180013.2 9.2 7291 121038.7 81.0 116708.7 47209 4160
7.54 13 1.49 11 110 030 110 .000 9.40 19823.86
.000014 6850. 4910. 4500. 0 0 0 00 540741 2523127

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV=  .300
*SECNO 5.780
5780 3761 4891 .00 .00 48.96 .05 .04 .01 40.80
180109.0 74.8 180023.8 105 4642 962805 704 1228709 5009.0 41.10
7.90 16 1.87 A5 110 030 110 .000 11.30 19885.65
.000022 7000. 2429. 4000. 1 0 0 .00 4350.35 24236.00

*SECNO 5.860
5860 37.61 4891 .00 00 4898 07 .01 .00 56.30
180108.0 .0 180108.0 .0 0 878913 .0 123787.4 50537 56.30
7.96 .00 2.05 .00 000 .030 000 .000 11.30 20037.46
.000026 4500. 422,  500. 2 0 0 00 3776.36 23813.81

CCHv= 300 CEHV=  .500
*SECNO 5.880
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30
5880 37.61 48.91 .00 .00 4898 .07 .00 .00 58.30
180107.0 .0 180107.0 .0 .0 87900.3 .0 1238892 50624 56.30

7.97 00 205 .00 .00 030 .000 .000 11,30 20037.45
.000026  100. 100. 100. 0 0 0 .00 3776.40 23813.85

SPECIAL BRIDGE

5B XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
1.05 150 250 .00 71660 323.41100542.00 31.77 1580 150




*SECNO 5.887
CLASS A LOWFLOW

3420 BRIDGE W.S.=  48.891 BRIDGE VELOCITY= 2.00 CALCULATED CHANNEL AREA=
90050.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
WEIRLN
AREA
.00 48.89 . 0. 180107. 100542. 100518. 51.80 56.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR [TRIAL IDC ICONT CORAR TOPWID ENDST

5887 3762 4892 .00 00 48.99 .07 01 .00 56.30
180107.0 .0 180107.0 .0 0 879376 .0 124083.9 50656 58.30
7.97 00 205 00 000 .030 .000 .000 11.30 20037.40

.000026 37. 37. 37. 0 0 0 .00 3776.59 23813.99

CCHv= 100 CEHV= 300
*SECNO 5.907
5907 3763 4893 .00 .00 48.99 .07 .00 .00 56.30
180106.0 .0 180106.0 .0 0 879474 0 124265.8 50742 56.30
7.99 00 205 .00 000 030 .000 .000 11.30 20037.39
000026  100. 100. 100. ¢ 0 0 .00 3776.64 23814.03

*SECNO 6.350
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.63

6.350 36.21 49.01 .00 .00 49.03 .02 03 .00 4110
180100.0 .0 180006.7 93.2 2.2 164226.7 507.5 1310588.3 54114 29.60
8.58 .02 110 18 110 030 110 000 12.80 19999.43
000010  1900. 2339. 3800. 1 0 0 .00 8747.88 28747.31

*SECNO 6.990
6.990 36.04 49.04 .00 .00 48.06 .02 .03 .00 41.10
170236.0 27.3 1701255 83.3 280.2 163499.7 798.0 1438317 6£081.2 40.20
9.48 A0 1.04 A0 110 030 110 000 13.00 19962.27
.000008 3500. 3379. 3400 2 0 0 .00 8518.21 2848047




*SECNO 7.370

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .34
7.370 34.02 4902 .00 .00 49.18 15 .08 .04 60.00
164380.0 .0 164380.0 .0 .0 522038 .0 1488225 6333.0 55.00

9.66 .00 315 00 000 .030 .000 .000 15.00 20042.88
.000068 3500. 2006. 1400. 2 0 0 .00 2406.12 26998.29

1
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SECNO DEPTH CWSEL CRMWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALCB ACH AROCB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 300 CEHV= 500
*SECNO 7.379
3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 34.03 4903 .00 .00 49.18 .15 .00 .00 80.00
164380.0 .0 164380.0 .0 .0 52208.3 .0 1488824 63358 55.00
9.66 00 315 00 000 .030 000 000 15.00 20042.87
.000068 50. 50. 50. 0 0 0 .00 2406.17 26998.30
*SECNO 7.379

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 34.02 4902 .00 .00 48.18 16 .00 .00 5860
164380.0 .0 164380.0 0 .0 511449 .0 148883.6 63358 58.60
9.66 .00 3.21 .00 .000 .030 .000 000 15.00 20042.87
.000076 1. 1. 1. 0 0 0 00 2359.13 26998.30
*SECNO 7.384

3265 DIVIDED FLOW




3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.384 3403 49.03 .00 00 4819 16 .00 .00 5860
164380.0 .0 164380.0 .0 .0 511415 .0 148913.0 6337.2 5860
8.67 00 321 00 000 030 .000 000 15.00 20042.87

.000076 25 25, 25, 0 0 0 .00 2359.09 26998.30

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLCBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNO 7.383

3265 DIiVIDED FLOW

3455 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.393 34.03 49.03 .00 .00 48.19 16 .00 .00 5860
164380.0 .0 164380.0 0 .0 51825.2 .0 148972.0 6339.9 5860
9.67 .00 347 .00 .000 030 .000 000 15.00 2004285

.b00068 50. 50. 50. 0 0 0 .00 2383.18 26998.31

*SECNO 7.403
3265 DIVIDED FLOW

7403 3404 49.04 .00 .00 4919 16 .00 .00 58.60
163871.0 .0 163871.0 0 .0 518443 .0 14903156 63426 58.60
9.68 00 318 .00 000 030 000 .000 15.00 20042.81

.000068 50. 50. 50. 0 0 0 .00 2383.38 26898.34

CCHv= 100 CEHV=  .300
*SECNO 7.440

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.10

7440 31680 45.20 .00 00 49.21 .02 .00 .01 58.00
163871.0 .0 163871.0 0 .0 165930.3 .0 1495690 63685 52.00

9.74 .00 .99 .00 000 .030 .000 000 17.60 500.14
.000007 215, 215, 215 2 0 0 .00 8072.66 8572.79




CCHV= 100 CEHV= 300

*SECNO 7.610
7610 2970 4820 .00 .00 4922 .02 .01 .00 4120

160681.0 175.6 160500.0 54 1082.6 1379436 47.7 1526546 65409 40.60
9.95 A6 116 A1 110 030 110 .000 19.50 19748.79

.000014 1280. 8B0. 562 2 0 0 .00 8887.29 28636.08

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL  XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNOQ 7.760
7.760 3081 49.21 .00 00 49.23 .02 .01 00 58.00
160681.0 .0 160681.0 .0 .0 146191.8 .0 156340.0 6706.2 60.00
10.15 00 110 00 000 030 000 000 1860 917.52
.000011  850. 820. 800 0 0 0 .00 866555 9683.07

*SECNO 8.180
8180 3264 4824 .00 .00 49258 .01 .02 .00  62.00
160681.0 .0 160681.0 .0 .0 163830.7 .0 1631546 7171.0 50.00
10.78 .00 .98 00 000 030 .000 000 16.60 34444
.000009 2044, 2196. 2141 0 0 0 .00 9774.74 10119.19

*SECNO 8.670
8670 2867 4927 .00 .00 49.28 .02 .03 .00 4400
160681.0 8924.3 151756.7 .0 40291.9 147756.3 .0 175868.5 82174 50.00
11.50 22 1.03 .00 110 .030 000 .000 2060 33570
.000014 9000. 2391. 3177. 2 0 0 .00 15698.83 16034.53

*SECNO 9.250
3265 DIVIDED FLOW
3280 CROSS SECTION  9.25 EXTENDED  3.30 FEET
9250 2771 4931 .00 .00 4933 .02 .04 00 4200
160681.0 1824.2 158720.0 136.7 89758 149808.8 1365.1 188190.3 9269.0 42.00

12.32 20  1.06 A0 110 030 110 000 21860 20523
000015 3200. 3062. 3200. 0 0 0 .00 13919.86 1554267

CCHV= 100 CEHv= 300
*SECNO 10.120




3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .30

3470 ENCROACHMENT STATIONS= 1232.0 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
10.120 19.27 4857 .00 .00 49.70 A3 .34 03 41860
143300.0 863.3 138552.9 38838 23429 466715 8841.8 199674.0 10336.7 43.80
12.76 37 297 44 120 030 120 000 30.30 1329.02
000134 7700. 4594. 1000. 2 0 0 .00 6975.83 8304.95

1

28FEBOO0  09:37:31 PAGE 26
Tt LAKE HOUSTON...........ccooieeeis HARRIS COUNTY FLOOD INSURANCE STUDY
T2  G103-00-00..... EFFECTIVE MODEL.................... 1973 DATUM ADJUSTMENT
T3  FILENAME:G1030FH2.1H2. ......... 100 YR FREQUENCY........ JJS.....12/10/96

JIICHECK INQ NINV IDIR STRT METRIC HVINS Q  WSEL FQ
4 49.7
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
3 -1

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB  ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 3

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0

CCHV= 100 CEHV= .300
*SECNO .010
.010 5280 49.70 .00 4870 49.71 Rl .00 .00 4060
2456100.0 29.6 2460466 23.8 4405 2694413 3539 0 .0 4080
.00 .07 91 07 120 030 120 000 -3.20 19903.19
.000004 0. 0. 0. 0 0 ] .00 9674.59 29577.78

*SECNO .020
020 5290 49.70 .00 .00 4971 01 .00 .00 40.60
245099.0 296 2460456 23.8 4405 2694432 3539 3102 111 4060
.02 .07 Re 07 120 030 120 000 -3.20 19903.19




.000004 50. 50. 50. 0 0 0 00 9674.59 29577.78

CCHV= 100 CEHV=  .300
*SECNO 470
470 5291 4971 .00 .00 49.72 .01 01 .00 4060
246064.0 29.7 246010.5 238 4412 269510.8 354.5 15358.0 546.9 4060
75 .07 91 07 120 .030 120 000 -3.20 19903.11
.000004 2000. 2428. 1000. 0 0 0 .00 9674.73 29577.84

CCHv= 100 CEHV=  .300
*SECNO 1.110
1.110 46.12 49.72 .00 00 4874 .02 .02 .00 50.90
246013.0 .0 245501.7 5113 .0 229058.8 42259 34870.2 12481 40.80
163 .00 107 J2 000 030 110 .000 3.60 20009.57
.000005 3200. 3379. 3000 0 0 Q .00 8484.44 28494.02

CCHv= 100 CEHV= 300
*SECNO 1.590
1.990 4535 4975 .00 00 4977 .02 .03 .00 40.60
2459440 674 2458535 231 6672 1995704 2313 580726 21047 4060
268 00 123 A0 110 030 110 .000 4.40 19854.08
.000007 3850. 4646. 6150. 0 0 0 .00 7394.51 27248.59

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HvV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR |ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 2.400
2400 4516 4976 .00 .00 4879 03 .02 00 4080
245912.0 474 2458226 42.0 446.6 192774.0 3965 €67863.8 2469.3 4060
315 a1 1.28 A1 110 030 110 000 4.60 19902.52
.000008 400. 2165. 5000. 0 0 0 .00 7298.02 27200.54

CCHv= 100 CEHV= 300
*SECNO 2.650

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .57
2650 4426 49.76 .00 .00 4982 .05 .02 .01 4060
2458920 836 2457698 38.6 4474 1310252 2143 727855 26765 41.00

3.35 19 1.88 .18 110 030 110 000  5.50 19902.43
.000025 400. 1320. 1650 0 0 0 .00 6478.44 26380.87

CCHv= 100 CEHV= 300



*SECNO 3.950
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.49

3950 4429 4989 .00 .00 4993 .04 1 .00 4060

245789.0 28.7 245726.3 340 2282 1607209 2B0.3 958584 36516 41.10
4.59 A3 153 A2 110 030 110 .000 5.60 1995062

.000011 5700. 6&864. 7500. 1 0 0 .00 56912.21 25862.83

*SECNO 4.390
4.390 4432 4992 .00 .00 4996 .03 .03 .00 4060
2457550 305 2456525 72.0 2317 170552.0 541.4 1047285 4006.8 40.60
5.04 A3 144 A3 110 030 110 .000 5.60 19950.36
.000012 1000. 2323. 3350. 0 0 0 .00 7386.65 27337.01

*SECNO 5.320
5320 4059 49.99 Q0 .00 50.05 .06 .08 .01 40.60
245681.0 165.2 245498.8 17.0 937.8 1268225 107.7 121613.7 47343 41.60
5.75 18 194 16 110 030 110 .000 9.40 19800.24
000022 6850. 4910. 4500. 0 0 0 .00 5434.43 2523467

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHvV= 100 CEHV=  .300
*SECNO 5.780
5780 38.74 50.04 .00 00  50.13 .09 .a7 .01  40.80
2456450 132.7 2454935 188 600.6 100998.7 91.9 128098.4 5025.7 41.10
6.03 22 243 .20 110 030 110 .000 11.30 19869.93
.000035 7000. 2429. 4000. 2 0 0 .00 436864 24238.57

*SECNO 5.860
5.860 3B8.74 50.04 .00 .00 50.15 M .02 .01 56.30
245639.0 .0 245639.0 .0 0 921563 .0 1290656 50714 56.30
6.07 .00 2867 00 000 030 .000 .000 11.30 20032.01
.000041 4500. 422,  500. 2 0 0 .00 3797.99 23830.00

CCHv= 300 CEHV=  .500
*SECNO 5.880
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

5.880 38.74 50.04 .00 .00 50.15 A1 .00 .00 56.30
245637.0 .0 245637.0 0 .0 92170.8 .0 129277.2 5080.1 56.30



6.08 00 287 00 000 030 .000 .000 11.30 20031.99
.000041 100. 100. 100. 0 0 0 .00 3798.06 23830.05

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA S5 ELCHU ELCHD
105 150 250 00 716.60 323.41100542.00 3177 150 150

*SECNO 5.887
CLASS A LOW FLOW

3420 BRIDGEW.S.=  50.01 BRIDGE VELOCITY= 262 CALCULATED CHANNEL AREA=
93847.

EGPRS EGLWC H3 QWEIR QLOW BAREA TRAPEZOID ELLC ELTRD
WEIRLN
AREA
.00 50.17 .02 0. 245637. 100542. 100518. 51.80 56.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANKELEV
Q QLOB QCH QROB ALOB  ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

5887 3876 50.06 .00 .00 50.17 11 .02 .00 56.30
245637.0 .0 245637.0 .0 .0 92234.3 .0 1293555 5083.3 56.30
6.08 .00 266 .00 Q00D 030 000 .000 11.30 20031.91

.000041 37. 37. 37. 0 0 0 .00 3798.39 23830.29

CCHv= . 100CEHvV= .300
*SECNO 5.807
5907 3876 5006 .00 .00 5017 1 .00 00 56.30
245635.0 .0 245635.0 .0 .0 92250.0 .0 128567.2 50921 56.30
6.09 .00 266 .00 .000 030 000 .000 11.30 20031.89
.000041  100. 100. 100 0 0 0 .00 3798.46 23830.35

*SECNO 6.350
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.67
6.350 37.40 5020 .00 .00 5023 .03 .05 01 4110

245600.0 .1 2454644 1355 3.0 1746394 572.7 136757.7 54302 29.60
6.56 .02 141 24 110 030 110 000 12.80 1999935




.000015 1900. 2339. 3800. 2 0 0 .00 8756.69 28756.04

*SECNO 6.980
6.990 3725 50.25 .00 .00 5028 .03 .05 00 4110
229864.0 527 229665.7 1456 386.0 173457.7 1037.6 150337.8 6104.3 40.20
7.27 A3 1.32 A4 110 030 110 .000 13.00 19942.49
.000012 35800. 3379. 3400 2 0 0 .00 8617.59 28560.08

*SECNO 7.370

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .33
7.370 3521 50.21 .00 .00 50.46 25 A2 .07 60.00
220520.0 .0 220520.0 .0 .0 55087.0 .0 155632.7 B359.5 55.00

7.41 .00 400 .00 000 030 .000 .000 15.00 1989468
000105 3500. 2006. 1400 2 0 0 .00 2465.22 27802.13

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv=  .300 CEHV=  .500
*SECNO 7.378
3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 3522 50.22 .00 .00 5047 .25 .01 .00 60.00
220520.0 .0 220520.0 .0 .0 550943 .0 155696.0 63623 55.00
7.41 00 400 .00 000 030 .000 .000 15.00 19894.60
.000105 50. 50. 50. 0 0 0 .00 2465.70 27802.16
*SECNO 7.379

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60




i

7.378 3521 5021 .00 .00 50.47 .26 .00 .01 58.60
220520.0 .0 220520.0 0 .0 53973.4 .0 1556972 63624 5860
7.41 .00 4.09 .00 000 030 000 .000 15.00 20036.91

.000116 1. 1. 1. 0 0 0 .00 2388.37 27002.15

*SECNO 7.384

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.384 3522 5022 .00 .00 5048 .26 .00 .00 5860
220520.0 .0 220520.0 .0 .0 53967.5 .0 155728.2 63637 5860
7.41 00 409 .00 000 030 000 .000 15.00 20036.92
000116 25. 25. 25. 0 0 0 .00 2388.31 27002.14
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS

L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNO 7.383

3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA=

7.393 3523 50.23 .00 .00 5048 .25 .01 .00 58.60
220520.0 .0 220520.0 .0 .0 546848 .0 1557905 63665 58.60
7.41 .00 4.03 00 000 030 .000 .000 15.00 20038.89

.000105 50. 50. 50. 0 0 0 .00 2412.45 27002.16

*SECNO 7.403
3265 DIVIDED FLOW

7403 3524 5024 .00 .00 5049 25 .01 .00 58.60
219709.0 .0 219708.9 A 1.0 5471583 2.8 155853.3 6369.3 58.60
7.42 03 402 03 110 030 110 .000 15.00 19894.14

.000104 50. 50. 50. 0 0 0 .00 2444.80 27802.35

58.60



CCHv= 100 CEHV= .300
*SECNO 7.440

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.16

7.440 3289 5048 .00 .00  50.51 .02 .00 .02 5B.00
219709.0 .0 219708.0 .0 .0 176401.0 .0 156423.7 6395.3 52.00
747 .00 125 .00 000 030 .000 000 17.60 479.86
.000010 215, 216, 215, 2 0 0 .00 8111.88 8591.74

CCHv= 100 CEHV=  .300

*SECNO 7.610
7610 31.00 5050 .00 .00 50.53 03 01 00 4120

214619.0 2929 214316.9 92 1438.3 1491282 63.1 158733.4 6568.8 40.60
7.64 20 144 A5 110 030 110 000 19.50 19703.11

.000019 1280. 880. 562 2 0 0 .00 8934.65 28637.75

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 7.760
7.760 3191 5051 .00 .00 50.54 .03 .01 .00 58.00
214619.0 .0 214619.0 .0 .0 1574846 .0 162634.0 6735.0 60.00
7.80 .00 1.36 .00 000 030 .000 .000 1860 897.96
.000016  850. 820. 800. 0 0 0 .00 8707.10 9605.06

*SECNO 8.180
3265 DIVIDED FLOW
3280 CROSS SECTION  8.18 EXTENDED .55 FEET

8.180 3395 5055 .00 .00 50.58 .02 .03 .00 62.00
214619.0 .0 2146186 4 .0 1766916 17.3 171057.9 72036 50.00

8.31 .00 121 .02 000 030 .110 000 16.60 310.95
.000013 2044. 2196. 2141 0 0 0 .00 9883.00 11236.27

*SECNO 8.670
3280 CROSS SECTION  8.67 EXTENDED .58 FEET

8670 2999 5059 .00 .00 5061 .02 .04 .00 44.00
214619.0 127364 201868.8 13.8 46379.1 162582.0 343.4 1851736 82818 50.00
8.91 27 124 .04 110 .030 11C 000 2060 294.41

.000018 9000. 2391. 3177. 2 0 0 .00 16426.59 16721.00




*SECNO 9.250
3265 DIVIDED FLOW
3280 CROSS SECTION  9.25 EXTENDED  4.64 FEET

9.250 29.05 50.65 .00 .00 50.67 02 .06 .00 4200

214619.0 2726.3 2115641.2 3515 10706.0 165746.5 2912.0 198929.7 93844 4200
9.59 25  1.28 12 110 030 110 000 2160 17083

.000020 3200. 3062. 3200. 0 0 0 .00 14589.12 15542.67

CCHV= 100 CEHV=  .300
*SECNO 10.120
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH  XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .31

3470 ENCROACHMENT STATIONS= 12320 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 54.70 ELENCR= 100000.00
10,120  20.61  50.91 .00 .00 51.07 15 .36 .04 41860
174300.0 1523.0 167005.0 5772.0 3783.1 51986.4 115892 211858.2 10473.0 43.80
10.00 40 321 50 120 .030 120 .000 30.30 1277.89
.000136 77/00. 4594. 1000. 2 0 0 .00 7174858 845247

1
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T1  LAKE HOUSTON..................... HARRIS COUNTY FLOOD INSURANCE STUDY
T2  G103-00-00.....EFFECTIVE MODEL.................. 1973 DATUM ADJUSTMENT
T3  FILENAME:G1030FH2.IH2........... 500 YR FREQUENCY........ JJS.....12/10/96

41 ICHECK INQ NINV  IDIR STRT METRIC HVINS Q WSEL FQ
5 52.7

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW  CHNIM ITRACE
15 -1



1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 4

IHLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
PROFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
DETAILS.

0

CCHv= 100 CEHV=  .300
*SECNO .010
.010 5580 52.70 00 5270 5273 .03 .00 .00 4060
409800.0 100.3 4087251 747 8202 2979413 7646 .0 0 4080
.00 42 138 A0 120 030 120 .000 -3.20 19840.60
.000008 0. 0. 0. 0 0 0 .00 10457.18 30297.78

*SECNO .020
.020 5590 5270 .00 .00 5273 03 .00 .00 40.60
409897.0 100.3 409722.1 747 8203 2979450 7649 3438 120 40860
.01 42 1.38 A0 120 030 120 .000 -3.20 19840.59
.000008 50. 50. 50. 0 0 0 .00 10457.87 30298.46

CCHv= 100 CEHV=  .300
*SECNO 470
470 5592 52.72 .00 .00 5275 .03 .02 .00 4060
409784.0 100.5 4096085 750 8225 298079.0 7763 170102 5675 4060
.50 A2 137 10 120 030 120 .000 -3.20 19840.28
.000008 2000. 2428. 1000. 0 0 0 .00 10482.79 30323.07

CCHv= 100 CEHV= .300

*SECNO 1.110
1110 49.14 5274 .00 00 5278 .04 03 00 5090

409622.0 1.7 408202.3 1418.0 41.5 252926.3 88622 387449 13697 4080
1.08 .04 1861 46 110 030 110 .000  3.60 19955.02

000010 3200. 3379. 3000. 0 0 0 .00 10603.14 30558.16

CCHv= 100 CEHV=  .300

*SECNO 1.990
1990 4839 52.79 .00 .00 5284 .05 .06 00 4060

409400.0 232.3 409087.1 80.6 1309.5 2214716 467.0 647622 23847 4060
1.78 18  1.85 A7 110 030 110 .000 4.40 19716.23

.000014 3850. 4646. 6150. 0 0 0 .00 7589.51 27305.74




1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH  XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 2.400
2400 4822 5282 .00 .00 5288 .06 .03 .00 4060
409297.0 1594 4090115 126.1 824.0 2145410 7055 756745 27551 40.60
2.10 A9 191 18 110 .030 110 000 4.60 19849.19
000016  400. 2165. 5000. 0 0 0 .00 7380.25 27229.44

CCHv= 100 CEHV= 300
*SECNO 2.650

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .60

2650 4732 5282 .00 .00 52.94 1 .04 .02 40.60

409234.0 267.9 4088528 113.2 833.0 150389.1 3898 812321 2963.7 41.00
223 32 272 29 110 .030 110 .000 5.50 19843.41

.000044 400. 1320. 1650. 1 0 0 .00 655450 26397.91

CCHvV= 100 CEHV= .300
*SECNO 3.950

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.42

3.950 4746 53.06 .00 .00 53.14 .08 .20 .00 4060

408906.0 99.0 408699.4 107.6 4347 1791311 5196 1073555 39482 4110
3.07 23 2.28 .21 110 030 .110 000 5.60 19919.41

.000022 5700. 6864. 7500. 2 0 0 .00 5966.48 25885.89

*SECNO 4.390
4390 4752 5312 .00 .00 53.18 .07 .05 .00 4060
408795.0 110.8 4084716 2126 538.8 1936551 976.2 117364.3 4307.2 40.60
3.38 21 211 .22 110 .030 110 .000 5.60 19856.03
.000023 1000. 2323. 3350. 0 0 0 .00 7520.75 27376.78

*SECNO 5.320
5320 43.84 5324 .00 .00 53.36 A2 15 .02 40.60
408560.0 572.7 407932.3 55.0 1904.5 143778.5 207.4 1366350 5060.0 41.60
3.86 30 284 27 10 030 110 .000 9.40 19805.36
000039 6850. 4910. 4500. 0 0 0 .00 5639.27 25244.63

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLoB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR I[TRIAL (DC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= .300

*SECNO 5.780

5780 4201 563.31 .00 .00 53.51 .20 A2 .02 40.80

4084440 400.3 407985.7 §8.0 11023 1148171 171.6 1441040 53716 4110
4.05 36  3.55 34 110 030 .11C 000 11.30 19823.79

.000063 7000. 24298. 4000. 2 0 0 .00 4422.33 24246.11

*SECNO 5.860
5860 42.01 53.31 .00 00 53.55 24 .03 .01 56.30
408424.0 .0 408424.0 .0 .0 104694.8 .0 1452252 54200 56.30
4.08 .00 380 .00 000 030 .000 000 11.30 20015.34
000076 4500. 422. 500 2 0 0 .00 3861.72 23877.08

CCHv= 300 CEHV= 500
*SECNO 5.880

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

5880 4202 53.32 .00 .00 53.56 24 .01 .00 56.30
408419.0 .0 408419.0 0 .0 1047218 .0 1454655 54289 56.30
4.09 .00 3.90 .00 000 030 .000 000 11.30 20015.30

.000076 100. 100. 100. 0 0 0 00 3861.86 23877.16

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA S8 ELCHU ELCHD
1.05 150 250 00 716.60 323.41100542.00 3177 150 150

*SECNO 5.887
PRESSURE FLOW

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
53.70 5359 .03 0. 408417. 100542. 100518. 5190 56.30 0.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 56.30 ELREA= 56.30

5887 4217 5347 .00 00 5370 23 15 00 56.30
408417.0 .0 408417.0 .0 .0 105307.6 .0 1455548 54322 56.30
4.09 .00 3.88 .00 000 030 000 .00C 11.30 20014.52

.000075 37. 37. 37. 2 0 0 .00 3864.82 23879.34



1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TwWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH  XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL iDC ICONT CORAR TOPWID ENDST

CCHv= 100 CEHV= 300
*SECNO 5.907
5907 4218 53.48 .00 .06 53.7M .23 .01 .00 56.30
408411.0 .0 408411.0 .0 .0 105336.8 .0 145796.5 54411 56.30
4.10 .00 3.88 .00 000 030 .000 .000 11.30 2001448
.000075 100. 100. 100. 0 0 0 .00 3864.96 23879.45

*SECNO 6.350

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.78
6350 4095 53.75 .00 .00 53.81 .06 .08 .02 4110

408300.0 2 4079986 301.2 5.8 205516.1 978.6 154185.1 57858 29.60

4.42 04 199 31 110 030 110 .000 12.80 19999.09
000024 1900. 2339. 3800. 2 0 0 .00 8863.48 2B862.57

*SECNO 6.990
6.990 4083 53.83 .00 00 5389 .06 .07 00 4110
388397.0 204.7 387569.4 6229 9735 203007.9 3508.7 1702444 6501.7 40.20
4.92 21 191 18 110 .030 110 000 13.00 19835.04
.000021 3500. 3379. 3400. 2 0 0 .00 9584.69 29419.72

*SECNO 7.370

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = .29
7.370 3876 53.76 .00 .00 54.29 .52 .26 .14 60.00
376580.0 .0 376580.0 .0 .0 64854.7 .0 176507.7 6788.3 55.00

501 00 581 .00 000 030 000 .000 15.00 19805.96
.000235 3500. 2008. 1400. 2 0 0 .00 3039.59 27837.62

CCHv= 300 CEHV=  .500
*SECNO 7.379
3265 DIVIDED FLOW

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 3877 53.77 .00 .00 5430 52 .01 .00 60.00
376580.0 .0 376580.0 .0 .0 64874.1 .0 1765821 67918 55.00
5.01 .00 5.80 .00 000 03¢ .000 .000 15.00 19805.80
.000235 50. 50. 50. 0 0 0 .00 3040.62 27837.68
*SECNO 7.379

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60
7.379 38.75 5375 .00 .00 5432 .56 .00 .02 58.60
376580.0 .0 376580.0 .0 .0 62597.1 .0 1765836 €791.9 58.60
5.01 .00 6.02 .00 .000 .030 000 .000 15.00 20019.18
.000218 1. 1. 1. 1 0 0 .00 247539 27013.61
*S8ECNO 7.384

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 12 MIN ELTRD= 50.00 MAX ELLC= 58.60

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.384 38.76 53.76 .00 00 54.32 .56 01 .00 58.60
376580.0 .0 376580.0 .0 .0 62586.9 .0 1766195 67933 5860
5.02 00 6.02 00 000 030 000 .00C 15.00 20012.20

.000219 25. 25. 25. 0 0 0 .00 247529 2701360

CCHv= 100 CEHV= .300
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV




Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH XNR  WIN ELMIN SSTA
SLCPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNQ 7.393

3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 58.60 ELREA= 58.60

7.393 38.79 53.79 .00 .00 5433 .55 .01 .00 58.60
376580.0 .0 376580.0 .0 .0 634205 .0 176691.8 6796.1 5860
5.02 .00 594 .00 000 .030 .000 .000 15.00 20019.11

.000196 50. 50. 50. 1 0 0 .00 2499.74 27013.65

*SECNO 7.403
3265 DIVIDED FLOW

7403 3880 53.80 .00 .00 5434 .54 .01 .00 5860

3755540 76.0 375270.2 207.8 2640 63466.2 720.8 176765.2 6799.3 58.60
5.02 28 591 29 110 030 110 .000 15.00 19805.08

.000194 50. 50. 50. 0 0 0 .00 3018.96 27837.97

CCHV= 100 CEHvV=  .300
*SECNO 7.440

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.29

7.440 36.75 54.35 .00 .00 5440 .05 .01 .05 58.00
375554.0 .0 375550.8 32 .0 2079859 50.2 177437.7 68272 5200

5.05 .00 1.81 .06 000 030 .110 .000 17.60 393.99
.000018 215, 215, 215, 2 0 0 .00 827555 8669.54

CCHv= 100 CEHV= .300
*SECNO 7.610
7610 3486 5436 .00 .00 5442 .06 .02 .00 41.20
369116.0 865.6 368223.3 27.1 2B839.6 182461.3 122.0 1814244 7004.1 40.60
5.17 30 202 22 110 030 110 000 19.50 19571.71
.000028 1280. 880. 562 2 0 0 .00 9071.03 28642.73

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL ANCH  XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IBC ICONT CORAR TOPWID ENDST



*SECNO 7.760
7760 3579 5439 00 .00 5445 .06 02 .00 5800
369116.0 .0 369116.0 .0 .0 191473.0 .0 1849728 7173.0 60.00
5.29 .00 193 00 0006 030 000 000 18.60 850.23
.000025 850. 820. 800 c 0 0 .00 8845.09 9699.33

*SECNOC 8.180
3265 DIVIDED FLOW
3280 CROSS SECTION  8.18 EXTENDED 445 FEET

8.180 3785 5445 .00 .00 54.50 .05 .05 .00 62.00

369116.0 .0 3690016 1144 .0 215107.3 1123.0 195248.9 7658.3 50.00
565 .00 172 10 000 030 110 .000 1660 218.00

.000020 2044, 2196. 2141. 0 0 0 .00 1041843 11235.27

*SECNO 8.670
3280 CROSS SECTION 867 EXTENDED  4.51 FEET

8670 3391 5451 .00 00 5455 .04 .06 .00 4400

369116.0 24772.2 343880.6 463.3 64730.5 206611.9 2817.9 2136464 8767.9 50.00
6.11 38 166 18 110 030 110 .000 20.60 172.11

.000023 9000. 2391. 3177. 2 0 0 .00 16548.89 16721.00

*SECNO 9.250
3280 CROSS SECTION  9.25 EXTENDED  8.58 FEET

9250 3299 5459 .00 .00 5463 04 07 00 4200

369116.0 5790.2 361236.2 2089.7 16076.5 212614.9 97157 231802.1 9907.4 42.00
6.62 36 170 22 110 030 110 000 2160 7206

000025 3200. 3062. 3200 0 0 0 .00 15470.61 15542.67

CCHv= 100 CEHV=  .300
*SECNO 10.120

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .32

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HvV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB  XNL XNCH XNR  WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3470 ENCROACHMENT STATIONS= 1232.0 8990.0 TYPE= 1 TARGET= -1232.040
ELENCL= 5470 ELENCR= 100000.00




10120 2460 54.90 .00 .00 5521 231 .50 .08 4160

333600.0 56655 311698.7 162358 84121 677957 20930.7 249104.8 11117.4 43.80
6.91 67 460 .78 120 030 120 .000 30.30 160.56

.000195 7700. 45%4. 1000. 2 0 0 .00 8730.70 8891.26

1
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THIS RUN EXECUTED 28FEBO0 09:37:32

el o viesle e o e S e e 3 e v 90 sl e v vl e o o Yool de e e e e de e

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1981

Wrdedede ke L]

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY
OF ERRORS LIST

FILENAME:G1030FH2.1H2...

SUMMARY PRINTOUT

SECNO VOL AREA CWSEL

.010 .00 237452.90 46.30
.010 .00 260570.70 4870
.010 .00 2702356.70 49.70
.010 .00 29952600 52.70

020 272.56 237453.30 46.30
.020 299.09 260571.80 48.70
.020 310.19 27023760 49.70
020 343.81299530.20 5270

470 13502.09 23746490 46.30
470 14811.69 260613.20 48.71
470 15358.99 270306.40 49.71
470 17010.17 299677.80 52.72

1.110 30631.13 204454.20 46.30
1.110 33618.64 22474040 4871
1.110 34870.23 233284.60 49.72
1.110 38744.87 261829.90 52.74

1.990 50916.00 175183.90 46.31
1.990 55955.03 192956.50 48.73
1.990 58072.61 200468.80 49.75
1.990 64762.18 223248.10 52.79



* & *+ #

1

* 3+ %

2.400 59457.07 168544.00
2.400 65374.41 1856149.10
2.400 67863.82 193617.10
2.400 75674.52 216070.50

2.650 63665.19 109375.90
2.650 70083.70 125035.90
2.650 72785.54 131686.90
2.650 81232.12 151611.90

28FEBOC  09:37:31

SECNO VOL AREA

3.950 83336.37 140324.50
3.950 92133.98 154887.80
3.950 95858.45 161230.40
3.950 107355.50 180085.40

4,390 90943.52 144933.10
4.390 100620.20 163296.80
4.390 104728.50 1713256.00
4.390 117364.30 195170.00

5.320 105222.80 108276.40
5.320 116708.70 121848.80
5.320 121613.70 127868.00
5.320 136635.00 145890.50

5.780 110664.90 85793.15
5.780 122870.90 96825.09
5.780 128098.40 101691.30
5.780 144104.00 116091.00

5.860 111470.40 78383.67
5.860 123787.40 87891.30
5.860 129065.60 92156.30
5.860 145225.20 104694.90

5.880 111650.30 78352.53
5.880 123989.20 87900.32
5.880 129277.20 92170.76
5.880 145465.50 104721.80

5.887 111716.80 78362.70
5.887 124063.90 87937.60
5.887 1293556.50 92234.33
5.887 145554.80 105307.60

5.907 111896.70 78365.72
5.907 124265.80 87947.35
5.907 129567.20 92250.03
5.907 145796.50 105336.80

46.31
48.74
49.76
52.82

46.31
48.74
49.76
52.82

CWSEL

46.34

48.82

4989
53.06

46.34
48.84
49.92
53.12

46.36
48.88
49.89
53.24

46.37

48.91
50.04
53.31

46.37

48.91

50.04
53.31

46.37

48.91

50.04
53.32

46.37

48.92

50.06
63.47

46.37

4893

50.06
53.48

PAGE 45



* % %

1

* * * *

L T I

SECNO  VOL

6.350 117816.90 141505.60
6.350 131058.30 164736.50
6.350 136757.70 175215.00
6.350 154185.10 206500.50

6.990 128840.80 142310.80
6.990 143831.70 164577.90
6.980 150337.80 174881.30
6.990 170244.40 207490.10

28FEBO0  09:37:31

7.370 133175.90 46012.61
7.370 148822.50 52203.75
7.370 155632.70 55087.03
7.370 176507.70 64854.68

7.379 133228.70 45991.61
7.379 148882.40 52208.31
7.379 155696.00 55094.27
7.379 176582.10 64874.11

7.379 133229.80 45046.58
7.379 148883.60 51144.92
7.379 156697.20 53973.35
7.379 176583.60 62597.12

7.384 133255.60 45045.75
7.384 148913.00 51141.48
7.384 155728.20 53967.53
7.384 176619.50 62586.90

7.393 133307.70 45660.18
7.393 148972.00 51825.18
7.393 155790.50 54684.83
7.393 176691.80 63420.49

7.403 133360.10 45665.80
7.403 149031.50 51844.34
7.403 155853.30 54719.06
7.403 176765.20 64451.07

7.440 133827.90 143881.30
7.440 149569.00 165930.30
7.440 156423.70 176401.00
7.440 177437.70 208036.10

7.610 136444.20 114903.50
7.610 152654.60 139073.80
7.610 159733.40 160629.60
7.610 181424.40 185422.90

46.40
49.01
50.20
53.75

46.41
49.04
50.25
53.83

AREA CWSEL

46.41
49.02
50.21
53.76

46.41
49.03
50.22
53.77

46.41
49.02
50.21
53.75

46.41
49.03
50.22
53.76

46.41
49.03
50.23
53.79

46.41
49.04
50.24
53.80

46.45
49.20
50.49
5435

46.46
49.20
50.50
54.36
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1

L S

1

28FEBOO

28FEBGO

7.760 138678.60 122473.30
7.760 155340.00 146191.80
7.760 162634.00 157484.60
7.760 184972.80 191473.00

8.180 145217.80 136949.20
8.180 163154.60 163830.70
8.180 171057.90 176708.90
8.180 195248.90 216230.30

09:37:31

SECNO VOL AREA

8.670 155070.80 145506.30
8.670 175868.50 188048.20
8.670 185173.60 209304.50
8.670 213646.40 273960.30

9.250 164589.20 124084.90
9.250 188190.30 160250.70
9.250 198929.70 179364.50
9.250 231802.10 238407.20

10.120 173284.10 39701.40
10.120 199674.00 57856.18
10.120 211858.20 67358.77
10.120 248104.80 97138.48

09:37:31

46.46
49.21
50.51
54.39

46.47
49.24
50.55
54.45

CWSEL

46.48
49.27
50.59
54.51

46.50
49.31
50.65
54.59

46.66
49.57
50.91
54.90

PAGE 47

PAGE 48

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO=  2.650 PROFILE=
WARNING SECNO=  2.650 PROFILE=
WARNING SECNO= 2.650 PROFILE=
WARNING SECNO= 2.650 PROFILE=
WARNING SECNO= 3.950 PROFILE=
WARNING SECNO= 3.850 PROFILE=
WARNING SECNO= 3.950 PROFILE=
WARNING SECNO= 3.950 PROFILE=
WARNING SECNO=  6.350 PROFILE=
WARNING SECNO=  6.350 PROFILE=
WARNING SECNO= 6.350 PROFILE=
WARNING SECNO= 6.350 PROFILE=
WARNING SECNO= 7.370 PROFILE=

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE




WARNING SECNO=
WARNING SECNO=
WARNING SECNO=

WARNING SECNO=
WARNING SECNO=
WARNING SECNO=
WARNING SECNO=

WARNING SECNO=

WARNING SECNO=
RANGE
WARNING SECNO=
RANGE
WARNING SECNO=
RANGE
WARNING SECNO=
RANGE

7.370
7.370
7.370

7.440
7.440
7.440
7.440

7.610

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=

BAWN =

1

CONVEYANCE CHANGE OUTSIDE ACCEPTABILE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

10.120 PROFILE= 1 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE

10.120 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

10.120 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

10.120 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE



Appendix B-3 HEC-2 Model Output (Sediment Removal Options)



HEC-2 Output

Alternative I - Channel Improvement West Fork d/s 3.5 miles



1
* HEC-2 WATER SURFACE PROFILES v * U.S. ARMY CORPS OF ENGINEERS
* * HYDROLOGIC ENGINEERING CENTER  *

* Version 4.6.2; May 1991 * * 609 SECOND STREET, SUITED v
- * * DAVIS, CALIFORNIA 95616-4687 *
* RUNDATE 29FEBOO TIME 1%:.00:21 * * (916) 756-1104 v
X X 0000000 XXX XXXKX
X XX X X X X
X XX X X
XXX XXXX X KOOOOK XXXXX
X XX X X
X XX X X X
XX RX0O000C XXAXX POKAX
1
29FEBOO  11:00:21 PAGE 1

THIS RUN EXECUTED 29FEB0O0  11:00:21

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1951

: /\ ARG IMPRVEMEANT — W2sST R 3, Sues)
T1  CF-0033 BROWN & ROOT SERVICES, 02/28/2000

T2 Lake Houston HEC-2 MODEL, REACH 3 (CIMP 200 ft + higher starting WSEL)
T3  Starting form river mile 3.615 u/s of Lake Houston Dam (multi-profile CI)

J1ICHECK INQ NINV IDIR STRT METRIC HVINS Q  WSEL FQ

0 4 0O 50.5
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM [TRACE
-1 0

J3 VARIABLE CODES FCR SUMMARY PRINTQUT
150 55 56 25 26 35 60 59 64 65

J6 IHLEQ ICOPY SUBDIV STRTDS RMILE

NC 011 0.11 0.03 0.1 03

QT 6 75056 160681 214619 369116 214619 214619

X1 761 3¢ 20000 28625

GR 60 19450 55 19550 50 19720 45 18900 40 18950
GR 412 20000 27.3 20292 28.4 20725 26.9 20750 20.9 20790
GR 19.5 20975 276 21250 281 21625 24.1 21650 34.6 22000
GR 416 22200 416 22355 36.2 23780 386 24025 40.6 24820
GR 394 25170 396 25270 334 25725 28.1 26330 278 26817
GR 309 27700 264 27730 24.1 27920 40.6 28625 60 28650

X1 7.76 g0 771 9836.14 850 800 820
GR 62 0 62 489.26 60 692.24 58 771 56 834.79
GR 54 853.86 50 904.39 44  1003.91 42 1016.08 37.6 1084.32



346
28.6
246
19.6
28.6
366
36.6
346
336
38.6
346
29.6
216

29FEBQO
GR

GR
GR

296
328
376

X1
GR

8.18
62
44

296
2756
16.6
23.6
316
3286
356
376
3686
336
23.6
276
326
25.6
286
36.6

8.67
60.0
42
36.6
3786
30.6
296
276
256
216
23.6
28.6
28.6
26.6
316
356

30.6
32.6
216

1111.99 306 1137.07 306 115338 326 1179.64 326 1207.07
1307.23 276 134156 23.6 1385.86 236 143249 246 1476.77
195116  23.6 2064.42 196 2142.98 186 2169.23 186 2267.16
23108 206 2379.51 206 241542 226 248657 246 252273
2702.12  36.6 2738.89 366 30638 356 3134.15 356 3511.39
3902.11 376 3938.96 386 4169.32 38.6 4408.28 37.6  4593.59
4704.59 356 4771.45 356 4823.96 366 4877.86 36.6 496219
50964 336 52006 336 522577 346 53185 346 5421.72
5503.25 326 572549 336 584158 356 594958 376 602899
668589 386 6916.53 376 683531 33.6 6967.93 336 7064.54
714929 366 7216.18 366 7267.72 346 7318.26 316 746261
7513.65 246 766258 236 77283 226 7866.81 216 804258
826565 236 838569 266 8411.89 28.6 845817 286 85026
11:00:21 PAGE 2
8539.72 296 8610.67 286 8716.35 296 881257 30.6 895868
910253 326 9289.83 336 9306.53 356 93119 366 939753
94422 50 9592.67 60 9836.14 70 12158.31 70 12225.01
90 0 10131.28 2044 2141 2196
0 58 123.67 52 28294 50 321.61 46 441.7
571.84 42 589.79 42 58339 336 63346 316 77549
8554 285 91654 286 101847 266 1059.95 266 11861
1217.35 276 1403.32 23.6 1469.29 18.6 1520.89 16.6 1574.93
16364 206 1679.92 266 173264 256 17814 256 1838.17
1899.9 22.6 1983.03 226 2029.11 276 2383.07 2906 244235
255894 336 26419 346 276724 346 2895.38 33.6 3086.86
314965 326 3348.49 33.6 34181 356 35063 356 3958.66
4123.51 346 4223.84 346 432383 356 4468.25 36.6 4520.54
4533.46 396 4687 396 4806.62 386 5470.77 366 5861.13
6288.59 366 6508.12 356 6711.54 346 6830.72 346 690504
7117.63 336 745266 30.6 7500.66 256 7546.39 236 75825
76976  25.6 7890.71 256 794546 266 801474 276 81341
8468.81 26.6  B519 266 86586 276 87698 296 88573
8886.8 346 8997.2 326 900848 316 903585 286 9071.18
9193.51 226 8927424 226 93674 286 9395.16 30.6 9438.96
9505.21 296 9566.81 326 9611.97 346 9726.04 356 9755.25
9818.22 50 10131.28 55 10634.33 60 11105.23 50 11235.27
90 4913 16141 9000 3177 2391
1.00 44 500 42 1200 38.6 3000 42 3400
3700 356 4000 346 4156 346 4243 3586 4299
4355 37.6 4544 42 4791 44 4913 42 5213
5344.31 366 5408.33 356 5469 326 6008 316 6099
6107.72 296 613048 286 6139.98 28.6 6320.91 296 6337.56
6345.87 30.6 6355.86 306 6361.9 296 6367.24 286 637257
6379.42 26.6 6384.35 256 6389.27 246 6394.2 246 6448.01
6477.2 256 648781 246 6531.11 238 6574.41 226 66177
6661 20.6 6693.14 206 669337 216 6700.26 226 6707.16
6714.37 246 6722.29 256 6730.22 25.6 6736.32 276 ©752.54
6773.68 286 682895 296 689505 296 69352 286 701054
7115.84 276 7173.41 266 718662 256 7202.96 256 7286.02
731791 276 73498 286 7382.76 29.6 7416.84 306 74265
744567 328 7490.7% 336 7506.12 336 76739 346 7700.56
7717.98 366 77387 376 776194 42 7849.08 42 8423
8476 46 8664 48 8805 48 8992 46 9040
9089 42 9534 366 11234 30.6 11284 26.6 13254
13794 346 14434 42 14977 50 16141 50 16721
90 148297 13375 3200 3200 3062
0 54 84.32 46  290.31 42 343.23 42 42017
476.39 44 6778 42 742.06 39 1028.07 40 1064.74
1297.02 42 148297 36.6 1531.82 36.6 173364 42 177892
1835.14 366 18537 366 2042.83 386 205893 42 2165.87
2653.73 36.6 2884.43 346 2973.32 326 31251 306 3227.31
3440.43 32.6 3539.47 326 369491 336 3796.25 33.6 3879.19
3883.23 30.6 401425 316 405384 236 407766 216 41033
414249 236 421025 29.6 4428.22 306 451225 29.6 4548.08



GR 296
1
29FEBODO

GR
GR
GR
GR
GR
GR
GR
GR
GR

326
296
3586
50
a4
42
46
50
50

4
0.12
3615
10
5720
55.6
54.5
47.9
50.3
48.6
49.2
4186
376
381
386
37.2
379
32.8
37.8
44.8
44 8
4586
47.7

4
4,745
10
3040
60.92
527

44.5
47.5
472
48.1

29FEBOO

GR 608
QT
NC
X1
X3
Cl

4

0.12

5.026
10

4683.39 30.6 4822.04 316 485924 31.6 494596 326 496993
11:00:21 PAGE 3
516413 286 5259.78 276 5489.81 306 5586.26 29.6 5674.1
5840.08 286 5933.49 296 6117.52 30.6 6218.87 296 629143
6622.31 42 7000.5 42 7186.01 46 7281.58 S0 7365.02
7412.73 48 7530.52 48 8258.76 46 B409.42 45 8585.54
9144.24 42 9278.05 40.6 9380 406 9800 42 103006
10877 37.6 10950.0 346 11000 324 11300 324 12100
12200 346 12500 326 12700 26.0 13025 42 13375
13650 48 14445 50 14503 52 14900 50 14921
14976.91 54 15030.06 54 15451.85 48 15509.12 46 1554267
66800 143300 174300 333600
0.12 0.03 A 3
89 2366.85 6330.06 7700 1000 4594
1232.04 54.7
20 0.030 18 22 200
0 552 90 549 161.12 548 31829 545 400
505.44 504 5901 50.7 644.14 496 763.76 498 82119
B53.74 509 895.11 51 927.61 43 95175 479 10543
1085.94 53.3 1160.37 54.7 1232.04 50.1 1287.74 49 1373.79
1482.72 49.1 1622.28 46.2 1678.02 46.3 1781.82 48.3 1866.53
1949.4 488 207516 47.9 2163.11 43.8 2220.71 426 2269.24
2366.85 406 239175 39 245247 37.7 2548.87 37.9 2765.45
2952.69 38 3157.81 38.6 3299.81 383 3413.04 381 3746.92
3993.99 38.9 4185.79 388 428636 40.5 4499.72 39.9 47289
4754.82 401 49075 404627 4943.023 38.9 4984517 37.2 504195
5119.68 36.4 5177.29 37.3  8277.11 36.8 5355.15 38.1 5518.64
5567.34 36.5 5613.59 33.5 56552 325 5769.5 30.3 5803.47
5902.24 32.8 59825 342 603084 36.5 6067.52 375 61249
6207.91 405 6273.13 438 6330.06 41.5 646294 41.4 6636.96
6697.83 455 6728.93 445 681963 45 6861.77 445 6960.04
7029.56 4505 7080 44.7 711534 454 7181.81 456 7240
7360 455 7468.6 434 7632.04 446 7864.56 476 7908.88
7982.52 48.7 8044.72 488 8220 558 8990
66160 140750 173330 329800
84 23734 6703.71 3600 4500 5966
1973.39 52 6985.59 48.6
21 18 20 200
0 5486 450 5345 570 53.05 630 52.6 740
830 525 930 52 98914 5245 1150 52.3 128473
1434.66 526 1560  52.45 1730 523 1836.38 52.05 1940
1973.39 51.1 23734 433 2385 39.8 2559.76 37 264583
2728.22 35.3 2809.02 359 2887.92 31.2  3041.01 31.9 3156.16
3253.7¢ 383 3378.72 37.2  3446.92 38.7 357668 40.1  3661.26
37452 428 3831.04 412 391034 41 3973.54 415 402961
4160.5 412 4216.44 426 44877 447 465669 40.7 471442
4755 36.2 4820 34.9 43900 38.1 5120 38.1 5180
5200 423 5222 421 5272 39.7 5300 399 5500
5550 a8 5600 363 5740 37 5800 39.8 5962.55
6057.51 39.7 6300.58 42  6371.11 43.1 6486.54 44 6532.85
6589.55 452 665368 472 6703.71 47 6753.55 471 678733
6829.55 47.3 6947.51 486 6985.59 48.4 7027.77 47.3 7052.29
7079.78 465 712232 464 7303.07 46.8 7395.37 47.9 7436.05
75356 502 7585.83 542 772258 547 781627 59.2 7868.73
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7911.42 61 8096.6 615 8298 61.8 8402
65990 140170 173080 328820
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77 10508 14400 1030 4150 1482 0.9135
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5.037
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0 60.1 847 551 4325
6672 52 6723 49.3 6899
7406 44.3 7535 50.7 7643
7983 52 8074 50.8 8207
8495 47.4 8539 44.2 8686
8968 50.3 9257 52.8 9627

10121 52.8 10240 516 10351
10549 418 10584 289 10622
11140 215 11250 215 11450
11749 455 11830 46.2 11981
12110 46 12265 42.6 12356
13169 43.2 13389 44 .1 13509
14119 43.1 14221 47.6 14283
14822 625 14960 66.5 15076
15393 646 15581 65.5 15601
15886 654 16039

12 0.030

69 10508 14300 1 1
0 0 525 58.25
0 60.1 847 50.1 6125

6993 43.8 7631 52 7675
8968 50.3 9257 528 9627
10121 56.2 10508 289 10622
10792 2156 11250 21.8 11450
11750 455 11830 46.2 11981
12010 41.2 12077 46.2 12110
12169 426 12356 435 12463
12514 413 12663 52.5 12663
12863 52.5 12869 41.7 12869
13169 43.2 13363 52.5 13369
13581 413 13663 52.5 13669
13869 41.3 13921 44.5 14033
14119 43.1 14221 56 14300

0 0 0 47 47 47
0 0 52.5 58.25
0.12 0.03

77 10508 14400 1 1

0 60.1 847 55.1 4325
6672 52 6723 49.3 6899
7406 44.3 7535 50.7 7643
7983 52 8074 50.8 8207
11:00:21
8495 47.4 8539 442 8686
8968 50.3 9257 528 9627

10121 528 10240 51.6 10351
10549 41.8 10584 289 10622
11140 215 11250 21.5 11450
11749 455 11830 46.2 11981
12110 46 12265 426 12356
13169 432 13369 44 1 13509
14119 431 14221 476 14283
14822 62.5 14960 66.5 15076
15393 646 15581 655 15601
15886 654 16039
77 10508 14400 8 8

0 60.1 847 55.1 4325
6672 52 6723 49.3 6899
7406 44.3 7535 50.7 7643
7983 52 8074 50.8 8207

501 6125 47.5 6457
53 7002 51.3 7207
52 7675 49.2 7860
514 8253 50.6 8427
50.9 8716 43.5 8805
49.3 9739 48.6 10032
56.2 10508 49.2 10531
374 10682 36.1 10792
26 11570 413 11748
447 12010 412 12077
43.9 12514 a7 12874
413 13921 445 14033
57 14400 634 14532
67.6 15152 66.1 15301
66.7 15706 622 15750
1 09135
40.8 6399 52 6703
506 8427 44.2 8495
49.3 9739 48.6 10032
37.4 10682 374 10683
41.3 11748 413 11749
45 12004 52.5 12004
46.1 12162 52.5 12169
52.5 12463 43.5 12469
52.5 12669 413 12669
42.3 13163 52.5 13169
43.2 13369 44.1 13509
41.3 13669 413 13863
43.9 14113 52.5 14119
66.8 14676
1 09135
50.1 6125 47.5 6457
53 7002 51.3 7207
52 7675 48.2 7860
51.4 8253 50.6 8427
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57 14400 63.4 14532
67.6 15152 66.1 15301
66.7 15706 62.2 15750
8 08135
50.1 6125 47.5 6457
53 7002 51.3 7207
52 7675 49.2 7860
51.4 8253 50.6 8427



GR 442 8495 474 8539 44.2 8686 50.9 8716 48.5 8805
GR 53.1 8968 503 9257 52.8 9627 49.3 8739 48.6 10032
GR 418 1011 52.8 10240 51.6 10351 56.2 10508 492 10531
GR 441 10549 418 10584 28.9 10622 37.4 10682 36.1 10792
GR 26 11140 215 11250 215 11450 26 11569 26.5 11570
GR 413 11749 455 11830 '46.2 11981 447 12010 41.2 12077
GR 462 12110 46 12265 426 12356 43.9 12514 417 12874
GR 423 13169 432 13369 44.1 13509 413 13921 44.5 14033
GR 439 14119 431 14221 476 14283 57 14400 63.4 14532
GR 647 14822 62.5 14960 66.5 15076 67.6 15152 66.1 15301
GR 658 15393 646 15581 65.5 15601 66.7 15706 62.2 15750
GR 642 15886 654 16039
X1 5.038 67 10508 14300 1 1 1 09135
X2 0 0 0 525 58.25
X3 10
GR 703 0 601 847 50.1 6125 40.8 6399 52 6703
GR 53 6993 438 7631 52 7675 50.6 8427 442 8495
GR 531 8968 50.3 9257 52.8 9627 49.3 9739 48.6 10032
GR 416 10121 56.2 10508 28.9 10622 37.4 10682 374 10683
GR 374 10689 36.1 10792 26 11140 21.5 11250 21.5 11450
GR 413 11749 455 11830 46.2 11981 45 12004 52.5 12010
GR 447 12010 412 12077 46.2 12110 46.1 12182 52.5 12169
GR 46.1 12169 426 12356 43.5 12463 525 12469 43.5 12469
GR 439 12514 412 12621 413 12663 52.5 12669 41.3 12668
GR 417 12863 525 12869 41.7 12869 42.3 13163 52.5 13169
GR 423 13169 432 13363 52.5 13369 43.2 13369 441 13509
GR 41.3 13663 52.5 13669 41.3 13863 52.5 13869 413 13921
GR 445 14033 439 14113 52,5 14113 439 14119 431 14221
GR 56 14300 66.8 14676

29FEBO0  11:00:21 PAGE &
X1 5.045 0 0 o 47 47 47
X2 0 0 0 525 58.25
X3 10
NC 0.12 012 003 0.1 0.3
X1 5.046 77 10508 14400 1 1 1 09135
X3 10
GR 703 0 601 847 55.1 4325 50.1 6125 475 6457
GR 518 6672 52 6723 493 6899 53 7002 513 7207
GR 4738 7406 443 7535 50.7 7643 52 7675 49.2 7860
GR 507 7983 52 8074 50.8 8207 514 8253 50.6 8427
GR 442 8485 474 8539 442 8686 50.9 8716 48.5 8805
GR 531 8968  50.3 9257 528 9627 49.3 9739 48.6 10032
GR 416 10121 52.8 10240 51.6 10351 £6.2 10508 492 10531
GR 441 10549 418 10584 289 10622 374 10682 36.1 10792
GR 26 11140 215 11250 21.5 11450 26 11568 26.5 11570
GR 413 11749 455 11830 46.2 11981 447 12010 41.2 12077
GR 462 12110 46 12265 426 12356 43.9 12514 4a1.7 12874
GR 423 13169 432 13369 44.1 13509 41.3 13921 445 14033
GR 439 14119 431 14221 476 14283 57 14400 63.4 14532
GR 647 14822 625 14960 66.5 15076 67.6 15152 66.1 15301
GR 658 15393 646 15581 65.5 15601 66.7 15706 62.2 15750
GR 642 15886 654 16039
QT 4 65680 139080 172610 326970
NC 012 012 003 0.1 03
NH 4 012 65658 0.04 10389.97 0.03 11165.02 012 11754.54
X1 5585 88 10389.97 11165.02 2664 1744 2847
X3 10
Ct 10681 23 .03 20 8 200
GR 6275 0 55 1050 51 1350 504 2130 49.8 2670
GR 483 2940 49 3070.97 47.4 3189.37 48.1 3332868 44.9 3448.15
GR 472 3606.21 458 3712.03 48.1  3809.2 454 39929 48.9 4050.05
GR 505 411166 471 429293 49 4377.98 46.2 4426.95 48.4 4503.41
GR 517 4528.08 52 4646.6 47.9 4680.17 475 474432 496 481631
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5042.82 464 5114.46 506 5214.31 50.4 5290.11 49  5321.9
5469.67 495 5830.79 47.7 5658.97 46,1 5777.87 464 5924.67
6004.29 433 625857 43.5 647087 489 6565.8 447 6646.24
6743.32 445 689224 442 7009.22 445 7289.15 46.4 7330.53
739293 417 7412.88 438 7516.5 426 759469 428 768863
7768.32 42 7833.49 412 791079 422 8209.01 413 8286.36
8308.22 399 8702 40.1 89644 394 909569 41.7 9292.52
§9703.77 416 98163 43.9 9860.54 413 994837 469 9970.67
10033.63 430 10162.63 44.2 10190.96 43.9 10305.76 46.5 10332.73
10389.97 447 10430.72 413 104591 32.9 1051453 28.0 10567.09
10611.42 247 10640.77 237 10681.82 25.7 10731.87 246 1075183
10782.41 30.2 10840.35 39.3 10888.46 38.5 10909.12 450 10961.37
11165.02 546 1134385 62438 11754.54
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24 0.030 20 8 200
o 75 2500 70 3400 70 6000 60 7000
10000 56.1 10103 56.6 10179 57.3 104897 56.3 10543
10654 572 10704 559 10873 52.1 10891 49 11004
11061 53.5 11106 49.4 11290 48.2 11399 47.9 11517
11625 489 11747 45.8 11900 46 11965 466 12181
12698  48.1 12807 46.6 13068 46.2 13367 47.4 13489
13758 41.8 14068 44.9 14127 46.8 14222 489 14266
14433 381 14587 45 14