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EAGLE PASS FLOOD STUDY
Executive Summary

Project Background — This Flood Study is co-sponsored by the City of Eagle Pass and the Texas Water
Development Board under contract No. 98-483-242. The study presents data collected, the hydrologic
analysis, hydraulic analysis, flood reduction alternatives considered and an economic analysis of the flood
reduction altermnatives. Conclusions reached as a result of the flood study are described below:

1.

Data Collection and Aerial Mapping along Rio Grande River and for the City of Eagle Pass -
The International Boundary and Waterway Commission is the governing authority to regutate the use
of water and the quality of water entering the Rio Grande River. The City of Eagle Pass may want to
combine its dollars with the IBWC to map new areas as they develop.

Flood Insurance Study Validation — An effort to validate the existing HEC-2 models from the 1979
Flood Insurance Study for Eagle Pass was conducted. This work then served as a basis for
modeling the existing and future condition streams. _The hydrology and hydraulics of the existing FIS
were analyzed and new flows and flood plains determined for planning purposes. Although only the
100-year event was depicted in this study, a full range of flows was determined in the stream
models. The models created by this Fiood Protection Study could serve as a basis to revise the
existing FIS study. The City of Eagle Pass may chose to apply for updating its existing flood
insurance study with the Federal Emergency Management Administration to redefine new flood
plains, to redefine more streams studied and to identify improvements which have occurred on
existing streams since 1979 when the older study was completed.

Flood Damage Reduction Alternatives - A list of suggested alternatives for flood damage
reduction is summarized in the study. These alternatives will provide a 25- to 100-year level of
protection to the City of Eagle Pass. These alternatives could be phased in over a period of years in
a Capital Improvement Program. Recent development along Loop 431 and Highway 277 will add
significant areas of impervious cover in the upper watersheds of Tributary 2 and 3 and the Unnamed
Tributary. This fact will increase future flood levels in these watersheds. The City of Eagle Pass
should phase these drainage improvements in over time and finance them through a drainage fee, a
bond program or some other type of public funding.

Flooded properties along the Rio Grande River - The flood-prone properties along the Rio
Grande River could be purchased to alleviate future flood damages. This would be a one-time
compensation to property owners along the river. This alternative appears to be less expensive in
the long run for the City of Eagle Pass than flood proofing. The City of Eagle Pass would have to
borrow or obtain a grant from FEMA to assist with this option.

Proposed Storm water and Drainage Ordinance - Appendix E contains a draft Drainage
Ordinance modified to fit flooding issues in Eagle Pass. The City of Eagle Pass may want to
consider adoption of this ordinance to allow for orderly development of the upper watersheds along
Loop 431 and US Highway 277, and to assure the City that as development occurs, property owners
will bear their proportionate share of the cost of drainage improvements.

Storm Water Regulations as Proposed by the Environmental Protection Agency - As the
Environmental Protection Agency expands the storm water program for Phase I, this is scheduled to
go into effect by the year 2000. The State of Texas, TNRCC, will take over the monitoring and
compliance part of the NPDES program. The City of Eagle Pass may choose to participate and use
this planning study to identify all existing storm water discharges into waters of the United States and
later to develop a sampling and testing program to periodically monitor storm water discharges
associated with industrial activities.

Public Involvement and Eagle Pass Web Site - Additions to the City of Eagle Pass web site may
be made with links to FEMA, TNRCC, TWDB and others to provide information on flooding. The
City could expand this site to include information on activities by the Public Works department, such
as water rates, wastewater rates, street closures and repair, flooding, solid waste collection, and
complaints. The posting of flooded area maps could aid homeowners or insurance agents,
regarding which properties might be in the 100-year flood plain. The City of Eagle Pass may want to
allocate part of its existing WEB site to be dedicated to Public Works updates.
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Eagle Pass Flood Protection Planning Study

I introduction

The first section of the report covers the project background, purpose, and previous studies. The
second section describes the data collection effort. The third section describes the hydrologic

and the economic analysis of these flood reduction alternatives.
A Project Background

Eagle Pass is located in Maverick County in South Central Texas along the border with Mexico.
Eagle Pass is situated about 60 miles south of Del Rio and 70 miles north of Laredo, Texas on
the Rio Grande, River. Figure 1 shows the location of Eagle Pass, Texas.

Major flooding events have occurred in Eagle Pass in 1954, 1963, 1964, 1967, 1969, 1970,
1983, and 1998. Streams generally flow from east to west towards the Rio Grande through
Eagle Pass. Streams located along the south City limit of Eagle Pass generaliy flow south to
agricultural areas. A major irrigation ditch identified as the Maverick County Canal and owned
by the Maverick County Irrigation and Drainage District No. 1 carries irrigation water to large
parts of the county located to the south of Eagle Pass. Topography in the Eagle Pass area is
hilly with stream slopes varying in grade from 0.4 % to 2.0 %.

An excerpt on flooding along the Rio Grande in Eagle Pass as reported in the Flood Insurance
Study states:

“Damaging floods have occurred in Eagle Pass in 1954, 1963, 1964, 1967, 1969, 1970,
and 1983. Flooding on the Rio Grande is fed by a drainage basin of approximately
127,000 square miles, which is enhanced by tropical storms that occasionally move
inland along the Rio Grande or through northern Mexico. In June of 1954, Hurricane
Alice moved inland up the Rio Grande from the Gulf of Mexico south of Brownsvilie.
Rainfalls of as much as 27.1 inches in 48 hours resulted in the greatest flood on the
middle Rio Grande since June, 1865. Rises of 50 to 60 feet, or 30 to 40 feet above flood
stage, occurred at Eagle Pass within 48 hours. The construction of Amistad Dam
(completed in 1969) on the Rio Grande 73 miles upstream of Eagle Pass has reduced
but not eliminated flood damages from the Rio Grande.

Flooding potential from the Main Arroyo and its tributaries has increased in recent years
due to a combination of urbanization and inadequate bridge and culvert openings. The
most recent floods in Eagle Pass, according to local residents, were those of 1954,
1963, 1964, 1967, 1969, 1970, and 1983. There are no stream gauging records and no
adequate high water marks to estimate flows for the Main Arroyo for any of these
periods.”

The climate of Eagle Pass is dry to semi-arid with an average annual rainfall of about 19 inches
per year. Tropical storms have triggered significant amounts of rainfall in recent years as
evidenced most recently by Hurricane Charley in August, 1998. Rainfall approaching 20

City of Eagle Pass Flood Study AVO #16739
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inches in a 24-hour period was recorded in nearby Del Rio, Texas resulting from Hurricane
Charley.

The City of Eagle Pass, Texas and the Texas Water Development Board under Contract No.
98-483-242 provided funding for this study.

B. Purpose of Study

The purpose of the Eagle Pass Flood Protection Planning Study is to provide the City and the
Texas Water Development Board with technical data for decision-making in two areas: 1)
solving the existing flooding problems; and 2) prevention of flooding problems from future
development with prudent flood plain management. To accomplish these goals an information
base comprised of field surveys, engineering plans, previous studies, photos, personal
communication and other sources was developed. This report documents the resuits of the
investigation, and presents the methods, analysis, and flood protection alternatives considered.
An economic analysis is also presented.

The City of Eagle Pass needs to update its comprehensive drainage plan since development is
occurring in the north and west parts of the City. Previous flooding in 1983 caused damage to
some downtown businesses and homes. During storm events in 1990, culverts were damaged
near Loop 431. Also, due to the recent rains and flooding along the Rio Grande during August
23-24, 1998, some homes along Ryan Street were damaged as a result of high river levels. As
a result of the 1998 flood event, the scope of this study was expanded to include mapping and
analysis of the Rio Grande River. Seventeen homes and one business were condemned, and
the City is presently considering a buyout of these properties.

Four public meetings were held during the course of the study, March 16, 1998, May 21, 1998,
July 16, 1998, and March 16, 1999.

C. Previous Studies

Previous studies by various consultants have been completed over the past 36 years in Eagle
Pass. Turner and Collie Consulting Engineers completed the first comprehensive drainage
study in 1964. This study proposed drainage improvements to the Main Arroyo and provided
aerial mapping with 5' contours for a large part of the downtown area. Hunter and Associates in
1965 completed a comprehensive plan, which included an inventory of existing drainage
structures in Eagle Pass. This study recommended drainage improvements and associated
costs. Southwest Planning Associates in 1972 completed a plan for the Central Business
District, including a storm drainage system map showing existing storm sewers and manholes.

URS/Forrest & Cotton, Inc. in 1981 completed a flood insurance study for Eagle Pass which
delineated the 10, 50, 100, and 500-year flood plain limits for the Rio Grande River, Main
Arroyo, and a major tributary. Flood Insurance Rate Maps were prepared and flood insurance
hazard factors were determined for insurance purposes.

In 1993 the Governor's Working Group addressed border issues. One of the issues presented
was the joint cooperation with Mexico in solving storm drainage problems. Several common
flooding problems were identified.

City of Eagle Pass Flood Study AVO #16739
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In 1996 a flood study was performed for the proposed Second International Bridge built in
Eagle Pass. Grove & Associates, Inc. performed this study for the bridge design. The flood
study consisted of four cross-sections supplemented by information from the Iinternational
Boundary and Waterway Commission.

il. Data Collection

Data collection efforts conducted during the course of this study included:

1. Meetings with City Staff to obtain available plans, flood photos, maps, previous
studies, other pertinent data, and to confirm limits of detailed study.
2. Contacts with other agencies such as Soil Conservation Service (County soil

survey maps, flood control studies, aerial photos, computer models), Texas
Department of Transportation (TxDOT) (Highway plans, topographic, drainage
calculations, digital topographic maps), Corps of Engineers, International Water
and Boundary Commission (IBWC), Federal Emergency Management Agency
(FEMA), (Flood data, topographic mapping, hydrologic/hydraulic computer models,
and other related data).

3. Field trips to visit project sites for field (visual) inspection of existing drainage
features and flooding problems. Flooding pictures taken in past storm events are
shown at the end of this report. A collection of over 200 photos was taken of all
drainage structures in Eagle Pass.

4. Field surveys, as needed to supplement the topographic maps, field surveys of
existing drainage features such as culverts, and the dimensions and flow lines of
affected underground storm sewers.

5. Aerial topographic mapping at 2-foot contour intervals of the stream flood plains
were obtained under subcontract from Landata-Geosource for the purposes of this
report. These maps were provided in hard copy and digital format to the City of
Eagle Pass and were used to delineate the existing and fully developed 100-year
flood plain in this report.

6. Several articles which document the history of Eagle Pass and its ties to water
supply and the role irrigation played in developing large land tracts into productive
agricultural areas.

7. A structure inventory of stream crossings and channel improvements was
performed for each stream studied in detail.

From these resources the hydrologic and hydraulic analyses were performed and several flood
reduction alternatives evaluated.

m. Hydrologic Analysis

The hydrologic method used to estimate storm water runoff in Eagle Pass was based on the Soil
Conservation Service (SCS) method. This method is widely used by engineers for the analysis of
urban watersheds. URS/Forrest & Cotton, Inc also used the SCS method in the original Eagle
Pass Flood Insurance Study completed in 1979. For these reasons the SCS method was chosen
for use in this study. The following discussion presents a brief explanation of the methodology,
hydrologic parameters calculated, and peak discharges used in the study.

City of Eagle Pass Flood Study AVO #16739
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Al Methods

The Soil Conservation Service (SCS) method for computing runoff from storm rainfall is based on
the theory of abstractions. The SCS method uses a 24-hour storm duration, which is considered
acceptable for the Eagle Pass area. It should be noted that when using this method a Type |

The SCS developed an index, called the runoff curve number, to represent the combined
hydrologic effect of soil type, land use, agricultural land treatment class, hydrologic condition, and
antecedent soil moisture. These watershed factors were found to have the most significant
impact on estimating the volume of runoff, and can be assessed from soil surveys, site
investigations, and land use maps.

The curve number is an indication of the runoff producing potential of the drainage area for a
given antecedent soil moisture condition, and can range in value from 0 to 100, The SCS runoff
curve numbers are grouped into three (3) antecedent soil moisture conditions:

AMC | Dry soil condition
AMC I Average soil condition
AMC I Wet soil condition

Values of runoff curve numbers for all three conditions may be computed following guidelines in
the SCS “Hydrology” Section 4, National Engineering Handbook. Studies of hydrologic data
indicate that Antecedent Moisture Condition (AMC) Il is not the average throughout Texas.
Instead, investigations have shown that the average condition ranges from AMC | in west Texas
to between AMC Il and AMC Il in east Texas. Typical values are given in Appendix B for AMC Ii.
Adjustments for the State of Texas were made to these curve numbers using Figure 2, which
accounts for the variation in dry to wet conditions. Figure 2 was obtained from the National
Resource Conservation Commission (formerly Soil Conservation Service) in Temple.

The SCS also classified surficial soils into four (4) hydrologic soil groups, and identified them by
letters A, B, C, and D, to represent watershed characteristics.

Group A: (low runoff potential) Soils having a high infiltration rate even when thoroughly wetted and
consisting chiefly of deep well-drained to excessively drained sands or gravels.

Group B: Soils having a moderate infiltration rate when thoroughly wetted and consisting chiefly of
moderately deep to deep, moderately well to well-drained soils with moderately fine to moderately
coarse texture.

Group C: Soils having a slow infiltration rate when thoroughly wetted and consisting chiefly of soils
with a layer that impedes downward movement of water or soil with moderately fine to fine texture.

Group D: (High runoff potential) Soils having a very slow infiltration rate when thoroughly wetted and
consisting chiefly of clay soils with a high swelling potential, soils with a permanent high water table,
soils with a claypan or clay layer at or near the surface and shallow soils over nearly impervious
material.

City of Eagle Pass Flood Study AVO #16739
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A list of soils in Maverick County along with their hydrologic soit classification is given in the Soil
Conservation Service publication Soil Survey of Maverick County, Texas. Typical values for curve
numbers for the four (4) soil groups are listed in Appendix B, Typical curve numbers calculated
for this flood study appear in the next section.

Flows for streams studied in detail were calculated using the SCS method in the U.S. Army Corps
of Engineers - Hydrologic Engineering Center - Hydrologic Modeling System (HEC-HMS)
program. HEC-HMS is a Windows driven program, which serves as a platform to organize and
calculate runoff using various runoff methods. HEC-HMS models a watershed basin as separate

Grande River. Natural drainage boundaries were altered to some extent by construction of the
Maverick County | igation Canal and the new Loop 431 in the northeast part of Eagle Pass.
Flows for the Rio Grande River were obtained from the IBWC.

City of Eagle Pass Fiood Study AVO #16739
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B. Hydrologic Parameters

Figure 3 shows the drainage areas used for this study. The drainage areas for each stream
were determined from digital U.S. Geological Survey quadrangle sheets obtained from
Geographic Information Systems of McAllen, Texas. Figure 4 shows the soils types used for
this study, compiled from the Soil Survey for Maverick County, Texas. Soil types in the Eagle
Pass area consist of B, C, and D soils, with B and C being equally dominant within the study
area. Figure 5 shows existing jand use taken from a planning map developed by Hejl, Lee,
and Associates. Sub-areas were broken up into the following: agricultural, commercial,
industrial, residential, public (cemeteries), public (housing, schools, city offices, etc), roads, and
open spaces (parks). A fufure land use map was used to determine new SCS curve numbers
and recalculate flows for future conditions.

Table 1 shows the curve numbers used in the study based on land use and soil types.
Composite curve numbers for each drainage area, taking into account land use and soil types,
which are tabulated in Appendix B.

Table 1 - SCS Curve numbers used for the Eagle Pass Flood Study

Land use Curve Numbers
Soil Type B Soil Type C Soil Type D
Agriculture (Brush-Poor Cond.) 67 77 83
Commercial 92 94 95
Industrial 88 N 93
Residential {1/4 acre lots) 75 83 87
Public (Cemeteries-Poor Cond) 79 86 89
Public (Housing, schools, etc) 92 94 95
Roads 98 o8 98
Open Space (Parks-Poor Cond.) 79 86 89

Initial rainfall losses used in the study were calculated based on the curve number (CN) and the
initial surface moisture storage capacity (lA) in units of depth. The curve number and initial
surface moisture are related to a total runoff depth for a storm by the following relationship:

S =1000 - (10 *CN)
CN

(Use AMC Il curve numbers in equation). S is the currently available soil moisture storage
deficit in inches. The initial surface moisture IA is related to S by the relationship:

IA=02"*S

This relation is based on empirical evidence established by the SCS. Initial rainfall losses were
calculated for each subarea and are tabuiated in Appendix B.

It should be noted, that the percentage imperviousness for a sub-area was not accounted for
intentionally. The SCS curve numbers already generally account for the percentage of

City of Eagle Pass Flood Study AVO #16739
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imperviousness based on the soil type, land use and infiltration potential. Therefore, an over
estimation of discharges could result if the impervious factor were applied.

* Rainfall data was developed from two sources: 1) Rainfall data from the National Weather
Service HYDRO-35, and 2) the U.S. Weather Bureau Technical Paper No. 40. These
publications were used for determining runoff for storm return periods of 2 years through 100
years. Figure 6 is an intensity-duration-frequency curve for the Eagle Pass area. Log-normal
graph paper was used to plot each duration storm and to estimate the 500-year storm event.
Rainfall intensities were then input to HEC-HMS.

A stream network or model is constructed for each area studied in detail. This network is the
model to which rainfall values are applied and peak discharges are determined as flows are
routed and ¢combined progressively downstream. Flood hydrographs were routed based on a
Muskingum-Cunge method, which uses an eight-point cross-section taken from topography of
the stream. Figure 7 shows a typical stream network used for the Main Arroyo. This figure
was produced from HEC-HMS.

C. Peak Discharges

The original FIS flood study lists peak discharges in a Summary of Discharges table. A 6-hour
storm duration was used in the FIS study with a 5-minute time step. For the purposes of this
study a 24-hour storm duration was chosen with a 5 minute time step.

Table 2 presents a comparison of flows between the original Flood Insurance Study and the
calculated Flood Study flows using the Soil Conservation Service method. The calculated
Flood Study Flows are higher for a few reasons:

1. It was difficult to determine how the initial soil loss rates for the Original Flood Insurance
Study were calculated. For the purposes of this study the SCS calculation of the initial soil
loss rate was used. Generally, the caiculated soil loss rates were lower than the Original
FIS rates.

2. As development has occurred more impervious cover has been added to upstream areas of
the Main Arroyo and Unnamed Tributary. Land use has become more intense increasing
developed condition curve numbers.

3. Times of concentration have been reduced as new areas have developed with more
efficient conveyance systems.

4. The SCS office in Temple uses an adjustment in calculating the antecedent moisture
condition for Texas. (See Figure 1) This factor reduces the runoff for dryer regions of the
state.

Table 3 shows existing and future peak flows for the full range of storm events at various locations
in the study area.
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Flows
Main Arroyo
Above Limit of Study on Trib 2 | 0.61 1220 0.68 1382
Trib 2 @ Confluence with Arroyo H 0.94 1670 1.09 1973
Above Limit of Study on Arroyo O 0.41 920 0.20 840
AIToyo @ Confluence with Trib 2 E 0.69 1330 0.67 2230
Arroyo and Trib 2 Confluence E 1.63 2480 1.76 3614
Arroyo Just Above Con. w/ Triby 1 C 2.20 2765 2.29 5080
IAbove Limit of Study on Trib 1 0.53 1110
Trib 1 @ Confluence w/ Trib 1 C 0.74 1400 0.65 2076
Arroyo Just Below Con. w/ Trib 1 C 2.94 3050 2.94 7019
Arroyo @ Con. w/ Rio Grande R. A 3.44 4220 3.26 7812
Unnamed Creek
Unnamed Creek - Above Hwy 1021 A 3.21 3000 3.27 5732
Unnamed Creek - Above Hwy 277 H 1.31 1980 1.20 2851
* For location of selected points see drainage area map.
City of Eagle Pass Flood Stugy AVO #16739
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Figure 7 - Stream Network for Main Arroyo from HEC-HMS — Generated from HECHMS]
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Rio nda River

Table 3 — Summary of Peak Discharges

Existing Conditions 90,000 180,000 | 230,000 | 350,000
Future Conditions 90,000 180,000 | 230,000 | 350,000
Main Arroyo
Existing Conditions
E Junction 4 9551 1.76 286 79 1216 1706 2081 2489 3264
D Junction6 | 7149 2.01 322 942 1446 2028 2464 2965 3897
Junction 14 | 5279 2.29 420 1166 1770 2471 20982 3572 46938
o4 Junction 7 | 4658 2.94 696 1744 2569 3536 4233 5027 6596
B Junction 9 | 3026 3.13 802 1949 2850 3898 4654 5510 7202
A Junction 10} 1623 3.26 854 2045 2967 4046 4826 5704 7451
Future Conditions
E Junction 4 | 9551 1.76 336 891 1322 1826 2197 2577 3349
D Junction 6 | 7149 2.01 375 1043 1548 2134 2581 3059 3963
Junction 14 | 5279 2.29 465 1265 1868 2568 3091 3672 4756
C Junction 7 | 4658 2.94 728 1836 2664 3625 4332 5129 6652
B Junction 9 3026 3.13 829 2043 2944 3985 4749 5611 7260
A Junction 10 | 1623 3.26 882 2136 3061 4136 4927 5808 7510
Tributary 1
Existing Conditions
G Trib. 1-3 2508 0.30 178 334 442 568 662 764 965
F Junction 8 1588 0.47 223 451 616 809 955 1114 1434
Junction 13 873 0.65 298 611 834 1105 1305 1524 1971
Future Conditions
G Trib. 1-3 2508 0.30 178 334 442 568 662 764 965
F Junction 8 1588 0.47 223 451 616 809 955 1114 1434
Junction 13 873 0.65 298 611 834 1105 1305 1524 1971
Tributary 2
Existing Conditions
M Trib. 2-7 8155 0.07 35 67 88 114 133 153 193
L Junction 1 6235 0.30 114 237 326 429 507 594 764
i Junction2 | 3984 0.68 149 353 516 716 870 1047 1406
H Junction 3 638 1.07 187 483 728 1012 1232 1474 1942
Junction 11 465 1.09 189 489 737 1025 1247 1491 1962
Future Conditions
M Trib. 2-7 8155 0.07 46 80 102 127 147 167 205
t Junction 1 6235 0.30 124 250 339 443 521 608 776
1 Junction2 | 3984 0.68 181 411 587 799 960 1145 4507
H Junction 3 638 1.07 23 567 832 1126 1340 1614 2127
Junction 11 465 1.09 233 573 842 1138 1354 1631 2145
Tributary 3
Existing Conditions
o] Trib 3-3 165040 0.20 73 174 249 339 407 428 644
N Junction 5 | 11787 0.50 155 373 536 ™3 879 1044 1399
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Tributary 3
Future Conditions
0 Trib 3-3 15040 0.20 73 174 249 339 407 428 644
N Junction 5 | 11787 0.50 155 373 536 731 879 1044 1399
Junction 12| 9933 0.67 184 462 676 937 1134 1356 1827
Unnamed Tributary
Existing Conditions
J Junction 2 | 13371 0.98 263 633 920 1264 1524 1817 2419
H Junction 3 | 11519 1.20 333 755 1092 1534 1859 2221 2945
G Junction 4 | 10339 1.57 376 874 1281 1809 2213 2669 3488
F Junction5 } 9195 1.85 430 1006 1487 2107 2586 3128 4100
E Junction6 | 7837 1.99 445 1043 1539 2199 2708 3290 4346
b Junction 7 6342 239 514 1213 1786 2567 3173 3863 5127
C Junction 8 3687 281 562 1339 1928 2696 3344 4139 5604
B Junction 9 | 2368 3.07 595 1382 2009 2804 3465 4297 5853
A Junction 10 | 1242 3.27 610 1428 2076 2893 3576 4439 6074
Future Conditions
J Junction 2 | 13371 0.98 4384 950 1272 1645 1923 2225 2821
H Junction 3 | 11519 1.20 550 1083 1499 1958 2285 2664 3370
G Junction 4 10339 1.57 617 1265 1763 2338 2768 3156 4030
F Junction 5 9195 1.85 686 1442 2023 2702 3208 3678 4712
E Junction 6 7837 1.99 710 1488 2109 2834 3377 3908 4994
D Junction 7 6342 2.39 784 1665 2384 3241 3878 4520 5799
C Junction 8 3687 2.81 850 1787 2502 3410 4138 4901 6367
B Junction 9 2368 3.07 859 1846 2587 3518 4278 5088 6640
A Junction 10| 1242 3.27 882 1901 2658 3617 4411 5262 6895
Tributary to Seco Creek
Existing Conditions
A TSCO-1 4544 0.28 29 111 185 278 354 435 623
B Junction 1 2590 0.48 150 317 453 618 751 874 1133
C Junction 2 1760 0.60 188 384 545 724 876 1013 1285
Future Conditions
A TSCO-1 4544 0.28 105 254 363 495 603 704 941
B Junction 1 2590 0.48 212 452 622 813 975 1097 1437
C Junction 2 1760 0.60 246 517 694 901 1069 1190 15639
(1) Discharge Points shown on Drainage Area Map
(2) Description taken from HEC-HMS models
(3) Stream Stations taken from HEC-RAS models
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V. Hydraulic Analysis
A. Watershed Changes since FIS Study

The 1978 Flood Insurance Study completed for Eagle Pass by FEMA served as a starting point
for defining the existing floodplains for Eagle Pass. Original data files used in this study were
obtained from the Federal Emergency Management Agency. The Corps of Engineers HEC-2
Water Surface Profiles program was used to rerun the data files. Discrepancies between the
published study and data files were resolved. These models served as a basis for developing
existing and future condition models for this study. Stream stationing was preserved to the extent
possible in modeling the existing streams and for comparison to the original FIS study. Several
changes between the original model and current models for the Rio Grande River, Main Arroyo
and its tributaries and the Unnamed Tributary have occurred in the last 20 years. New growth and
increased impervious cover have changed runoff patterns and flows. As these areas have
developed, new storm sewers and channels have been extended, and culverts and bridges built.
A structure inventory and photo inventory for each stream was studied in detail. Table 4
summarizes the results of this structure inventory. Structure locations are tied to the hydraulic
models by channel stations in column 2.  Photos of typical structures appear at the end of this
study.

Rio Grande River

A new International Bridge for Eagle Pass is presently under construction on the Rio Grande
River. This structure has been added to the existing FIS model. The Intemational Boundary and
Water Commission (IBWC) was contacted regarding published flows for the Rio Grande River.
These flows have remained unchanged since the original Flood Insurance Study was completed
and the same flows were used for this study. Reasecns for modeling the Rio Grande River were
to use the flood elevations as a starting point for the Main Arroyo model and to account for
construction of the new International Bridge in Eagle Pass. Elevations for the Mexico side of the
Rio Grande were obtained photogrammetrically by Landata-Geoservices to maintain the accuracy
of the hydraulic models. Stationing for the Rio Grande River starts at Sta. 21+90 downstream
from the existing Southern Pacific Railroad Bridge and extends upstream to Sta. 205+00 just
below the confluence with Seco Creek. The Rio Grande River is shown on Sheets 14-20.

Main Arroyo

Changes to the Main Arroyo, and accounted for since the original FIS in the updated stream
model, include:

+ Concrete lining of the Main Arroyo has been extended west across part of the Rio Grande
flood plain, Historically, there have been limitations imposed due to 404 permit
requirements and disturbances to wetland areas as to the length of main channel
improvements allowed. The concrete channel extension occurs below station 0+00 and it
appears on sheet 1.

e The City of Eagle Pass added a golf cart crossing for the municipal golf course near the
downstream end of the watershed. This crossing occurs at station 14+58 and appears on
sheet 1.
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* The Main Arroyo drains most of the developed areas of old Eagle Pass. The channel for
the most part is lined either with mortared rock or concrete. The FIS study included three
channel dams, which were built with the main channel improvements in 1979-80. The
three channel dams have been removed since that time for maintenance reasons and
occurred at channel stations 15+80, 27+45 and 33+76. The previous location of these
structures appears on Sheets 1 and 2.

* At Garrison street (US Highway 277) a new bridge structure was built, and bridge bents
were added at station 35+80 to the model. This structure is shown on Sheet 2.

* A new culvert at Pierce Street was added since 1978 at station 50+44.5 and appears on
sheet 3.

The Main Arroyo branches off into three tributaries as identified on Figure 3. For purposes of this
study, two of the three tributaries were modeled separately, i.e., Tributary 1 and Tributary 2.
Tributary 3 was included at the end of the Main Arroyo model. Starting water surfaces elevations
for all storm events were taken from the Main Arroyo model. Photos of the Main Arroyo appear in
Appendix 1.

Tributary 1

Tributary 1 drains areas from the original Eagle Pass Airport, and a shopping mall, on the east
boundary, to FM 1021 along most of the south boundary, to the RR tracks on the west boundary.
Most of this area is developed with residential, commercial and parkland use. The existing
channel begins at the Main Arroyo and is concrete lined throughout most of its length. Photos of
Tributary 1 appear in Appendix 1. A new hydraulic model was developed from the new
topography, and construction plans were obtained from the City. Tributary 1 begins at station
0+00 at its confluence with the Main Arroyo and extends to Station 25+08 near the intersection of
Austin and Roosevelt Streets. Tributary 1 appears on Sheet 4.

Tributary 2

Tributary 2 drains areas from Loop 431 on the east and RR tracks on the west, to the confluence
with Tributary 3 forming the upper end of the Main Arroyo. Most of this area is undergoing rapid
development as commercial sites are developed along Loop 431 and the new high school is
completed. Photos of Tributary 2 appear in Appendix 1. A new hydraulic model was developed
from the new topography, and construction plans obtained from the City. Stationing for Tributary
2 begins at the Main Arroyo near Sta. 0+00 and extends upstream to Sta. 81+55. Tributary 2
appears on Sheets 3, 5 and 6.

Tributary 3

Tributary 3 drains areas from Loop 431 on the east boundary and RR tracks to the west, to the
confluence with Tributary 2 forming the upper end of the Main Arroyo. Most of this area is
gradually being developed as residential subdivisions and as commercial sites along Loop 431 are
completed. Photos of Tributary 3 appear in Appendix 1. The Tributary 3 hydraulic model was
included in the Main Arroyo hydraulic model, and was developed from the new topography.
Stationing for Tributary 3 begins at Sta. 95+51 in Main Arroyo model and extends upstream to
Sta. 150+40. Tributary 3 appears on Sheets 3, 7, and 8.
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Unnamed Tributary

The unnamed tributary has undergone extensive development in the last 20 years. Much of the
middle portion of the watershed is for residential use. Commercial sites have been developed
along FM 3443 and US 277. The upper portion of the watershed is mostly undeveloped. The
lower portion is developed partially with mobile home parks and residential structures. Channel
changes since 1978 are:

* The southern extension of FM 3443 from US 57 to FM 1021 and two new culverts were
added.

* Three new culverts have been added from the child development center downstream to
the junior high school.

* The existing channel has been straightened out and deepened in places.

Stationing for the unnamed tributary begins at Sta. 0+00 South of the El Indio Highway FM 1021
and continues upstream to Sta. 133+71 and areas north of US 277.

These changes were modeled in the new hydraulic model along with the newer topography.
Photos of the Unnamed Tributary appear in Appendix 1.  The unnamed tributary is shown on
Sheets 9-12.

Seco Creek Tributary

The Seco Creek Tributary starts in the northern part of Eagle Pass as shown on the drainage area
map and flows north to Seco creek. New development has occurred. Within the watershed three

277 (Del Rio highway) drain into the watershed above Loop 431. New roadway improvements on
US 277 and Loop 431 have occurred in the last three years. A new hydraulic model was

and ends at Sta. 45+44 below an existing railroad embankment. The Seco Creek tributary is
shown on Sheet 13.

B. Methods

The U.S. Amy Corps of Engineers Hydrologic Engineering Center - River Analysis System
(HECRAS) Version 2.2 was used to "model’ reaches within selected watersheds for the purposes
of this flood study. HECRAS is an integrated system of software, designed for interactive use in a
multi-tasking, multi-used network environment. The system is comprised of a graphical user
interface (GUI), separate hydraulic analysis compenents, data storage and management
capabilities, graphics, and reporting facilities. HECRAS is designed to perform one-dimensional
hydraulic calculations for a full network of natural and constructed channels.

Starting water surface elevations for the Rio Grande River, Seco Creek and the Unnamed
tributary were computed using the slope area method. Starting water surface elevations for the
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Main Arroyo were input from computations on the Rio Grande River. Starting water surface
elevations for Tributaries 1, 2, and 3 were taken from backwater computations on the Main
Arroyo. A more complete explanation of methods to begin backwater computations is presented
in the HECRAS User’s manual, 1998.

Stream roughness coefficients or Manning’s “n” values for streams were selected based on a
photo reconnaissance of all streams studied in detail. Over 200 photos were taken of all stream
crossings and inventoried for use in Table 4 - Summary of Structures. From these observations
stream “n” values were chosen. The n-values for channel varied from 0.035 to 0.060. N-vailues
for overbank areas varied from 0.050 to 0.090. In a few instances, on the Rio Grande River and
the Unnamed Tributary, n-values were varied horizontally for variations in stream overbank areas.

C. Existing Conditions

As previously mentioned, the Federal Emergency Management Administration (FEMA) was
contacted to obtain back-up information used in the preparation of the original Flood Insurance
Study prepared by URS/Forrest & Cotton, Inc. in 1978. The original FIS study modeled the Main
Arroyo, three tributaries and unnamed tributary and a portion of the Rio Grande River. For
Purposes of this flood protection study, these streams were re-run with HEC-2 to determine any
known discrepancies between the existing stream models and the re-typed models. Appendix A
summarizes the differences between the original mode! and the re-typed models, along with the

output from the re-typed models.

Once these differences were resolved the original models were medified to include changes to the
stream models identified in Section B and rerun using the HEC-RAS software. This flood study
extended the area studied in detail on the Rio Grande River and added the Seco Creek Tributary
to the study.

Existing and future peak discharges summarized in Table 2 were used to compute water surface
elevations for the streams studied in detail. The 100-year flood plain was delineated for both
conditions from the computed water surface elevations and is shown on sheets 1-20.

D. Future Conditions

Property addresses and finished floor elevations are shown for most permanent structures located
in or near the future 100-year flood plain on sheets 1-20. A summary of all affected properties
appears in Appendix D. The City of Eagle Pass was most helpful in providing property information
for flood prone areas.
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A summary by study reach of the number of residences and businesses located within the future
100-year floodplain is shown in Table 5.

Table 5 - Number of Residences and Businesses Located in Future 100-year Floodplain

Stream Sections No. of No. of Other
Residences Businesses

Rio Grande 2190 to 20500 22 1 Sewage Lift Sta.

Main Arroyo 212 to 9551 23 6 Golf Course

Tributary 1 0 to 2508 12 - -

Tributary 2 150 to 8155 113 - Cemetery & Sports
Field

Tributary 3 9791 to 15040 3 - -

Unnamed Trib. 0 to 13371 257 19 Sports Field &
Language Center

Seco Creek Trib. | 1000 to 4544 2 2 Church

Totals 414 28 -

Table 5 shows approximately 414 residences and 28 businesses to be located in the future 100-
year floodplain. Measures to protect these structures are presented in the next section as fiood
reduction alternatives.

V. Economic Considerations of Flood Reduction Alternatives
A, Alternatives Considered
Several alternatives were considered for flood damage reduction:

Culvert or Bridge modifications

Channel improvements - including deepening, widening, or realignment
Detention ponds

Regulatory measures, including floodplain zoning and floodway ordinances
Flood Insurance

Permanent evacuation or relocation

Temporary evacuation

For the streams studied in detail, altemative flood damage reduction plans were formulated.
Table 6 presents the alternative flood damage reduction plans considered. Appendix D includes
more details on the alternative plans considered and sheets 21-25 show these plans. The costs
and value of protected structures are calculated based on March 1999 price levels and subject to
change.

Main Arroyo
Alternative MA1 & TR2.1

This alternative consists of two phases. Phase one is to divert approximately 800 cfs of flood
flows away from the downtown area near the confluence of Tributary 2 and the Main Arroyo near
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Hidalgo Street to the Rio Grande River. The second phase (identified as TR 2.1) is to extend this
800 cfs diversion to the Sports complex near the High School. Overall, the alternative would
include:
* Phase one - A tunnel/conduit 96” in diameter and about 3000 feet long extending from the
Rio Grande River to Hidalgo Street (near Trib 2 - Section 1568).
* Phase two — A 96" pipe about 2700 feet long extending from the intersection of Concho
Street and Hildalgo Street along Hildalgo Street to the Sports Field near the High School.
This diversion could be constructed for the most part in public right-of-way and would alleviate
severe flooding in the downtown area.

Flood reduction to properties downstream of this diversion would occur. From the routings for this
alternative, the diversion would keep flood flows in the existing channel. Flood reduction
improvements would occur for about 128 residences and businesses. The structures are
identified on sheets 2, 3 and 5. The proposed altemnative is shown on sheet 21 and 22 at the end
of this study.

Improvements from Phase one would be to reduce the 100-year flood levels in Tributary 2 and the
Main Arroyo to a 10-year level of flood protection for properties from Hidalgo Street (Section 1756)
to Commerce Street (Main Arroyo - Section 4929) and a 25-year level of flood protection for
properties from Commerce Street (Section 4929) to the Golf Course (Section 1473).
Improvements from Phase two would be to reduce the 100-year flood levels in Tributary 2 from
Church Street (Section 150) to Memorial Street (Section 4338).

Tributary 1
Alternative TR1.1

This alternative consists of diverting higher flood flows through a 72" diameter conduit from the
Travis and Wilson Street intersection (Section 2725) down Wilson Street to Crockett Street
(Section 1208). This diversion would take higher flood flows away from flooded homes and
discharge it below the affected area.

Approximately 10 residences would be protected from flooding for the 100-yr event. Existing
right-of-way constrictions limit channel widening. Sheet 21 shows the proposed alignment of the
72" RCP.

Alternative TR1.2

This alternative consists of channel widening and deepening in some areas and culvert
replacement at three locations. The proposed improvements would consist of:
* Channel improvements are widening to 10’ and deepening to 4’ with a concrete lining from
Pierce (Section 893) to Wilson Streets (Section 2427) for approximately 1,500 feet.
* Culvert replacement at Crockett Street (Section 1490 to 1538) from 1-5.8'x16’ to 2-9'x10’

box culverts.
¢ Culvert replacement at Wilson Street (Section 2080 to 2125) From 1-5'x20 {0 2-9'x10’ box
culverts.
+ Culvert replacement at Travis Streets (Section 2155 to 2197) From 1-6'x18’ to 2-8'x8’ box
culverts.
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About 12 residences would be protected from flooding for the 100-year event. Existing right-of-

way constrictions limit channel widening. Sheet 21 shows the proposed channel widening and
deepening.

Tributary 2

Alternative TR2.1

This alternative is Phase Two of MA1 above. Costs associated with it are included with MA1.
Essentially, this alternative is to divert most of the excess flood flows away from an existing
channel and restore the flood carrying capacity of the channel, thereby, adding additional flood
protection to structures located in the area. Sheet 22 and 23 show the limits of Phase Two.

Alternative TR2.2

This alternative consists of providing a detention pond at a sports field complex behind the
existing High School above Memorial Street. The outlet from the detention pond would discharge
above Memorial Street and would provide limited flood protection from Memorial (Section 4338) to
Trinity Streets (Section 2521). An 1100’ long pilot channel would convey low flows to the outlet
around the sports field. Sheet 23 shows the limits of this alternative.

approximately 1800’ long. The culvert would extend from the intersection of Concho and Hidalgo
to the intersection of Arlington and Hidalgo. It would then turn west along Arlington and continue
north along the existing channel to the sports field. A new headwall would be constructed at the
sports field to accept storm water runcff, Sheet 22 and 23 show the limits of the proposed culvert.

Flood reduction improvements would provide increased flood protection to residences from
Memorial Street downstream to Hidalgo Street. Approximately 52 structures would receive
increased flood protection from the 100-year storm event.

Alternative TR2.4

This altemative consists of channel widening and culvert improvements at seven locations along
Tributary 2 from Church Street (Section 150) upstream to Memorial Street (Section 4338). The
Proposed improvements would consist of:
* Channel improvements are to increase the channel width 10’ for approximately 4200 feet
providing enough capacity to carry most of the 100-year flow.
* Culvert improvements at First Street (Section 540 to 964) are to add 1 - 4'x10’ box culvert
to the existing 2- 4'x10’ box culverts.
* Culvert improvements at Second Street (Section 1051 to 1103) are to add 1 — 4'x10’ box
culvert to the existing 2-4'x10" box Culverts.
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* Culvert improvements at Hidalgo Street (Section 1568 to 1756) are to add 1 — 4'x8’ box
culvert to the existing 2-4’x8’ box culverts.

* Culvert improvements at Trinity Street (Section 2461 to 2521 ) are to add 1 - 3.5x8° box
culvert to the existing 2-3.5'x8’ box culverts.

* Culvert improvements at Colorado Street {Section 2821 to 2845)aretoadd 1 — 4.5'x6’ box
culvert to the existing 2-4.5'x6’ box culverts.

* Culvert improvements at Arlington Street (Section 3562 to 3604) are to add 1 — 4.5'x6' box
culvert to the existing 2-4.5'x6’ box culverts.

e Culvert improvements at Memorial Street (Section 4338 to 4370) are to add 1—-4.5'x6" box
culvert to the existing 2-4.5'x6' box culverts.

Flood reduction improvements would be to provide a 100-year level of protection to approximately
84 homes located between Church and Memorial Streets.

Alternative TR2.5
This alternative consists of a combination of TR2.3 and TR2 4.

Flood reduction improvements would to provide a higher level of flood protection to 52 homes
located between Hidalgo and Memorial Streets. It would provide a 100-year level or protection o
32 homes located between Hidalgo and First Streets,

Alternative TR2.6

This alternative consists of channelizing approximately 2700 feet of the upper end of Tributary 2
from Bibb Street (Section 6076) to just below Loop 431 or US Highway 277 (Section 8155) and
make culvert improvements at North Bibb Street and Royal Haven Drive. Proposed
improvements would consist of:

* Construct a concrete channel 15" wide with 2:1 side slopes from the Sports Field (Section
3037) to North Bibb Street (Section 6008). The channel would be approximately 970’
long.

» Construct a box culvert at North Bibb Street (Section 6008 to Section 6076) as a 5'x9’ box
culvert.

* Construct a concrete channel 15’ wide with 2:1 side slopes approximately from North Bibb
Street (Section 6076) to Royal Haven Drive (Section 6331). The channel would be
approximately 250’ long.

* Construct a new box culvert at Royal Haven Drive (Section 6331 to 6391) as a 4'x8’ box
culvert.

* Construct an earthen channel approximately 15' with 4:1 side slopes from Royal Haven
(Section 6391) to US Highway 277 (Section 8155). The channel would be approximately
1760’ long.

Flood reduction improvements would be to protect approximately 12 homes in the 100-year
floodplain. This aiternative is shown on sheet 23,

Unnamed Tributary

Alternative UN1
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This alternative consists of providing upstream detention above Cherry Leaf Drive (Section 7554)
adjacent to the Learning Center. The outlet from the detention pond would discharge below
Cherry Leaf Drive. Some flood protection would be provided to residences downstream of Cherry
Leaf Drive and above FM 3443 (Section 5290). Limited flood protection would be provided for
storm occurrences between the 25-year and 100-year flood events.

Flood reduction improvements would be to protect approximately 41 homes and 3 businesses
presently located in the 100-year floodplain.

Alternative UN2

This alternative consists of providing upstream detention above US Highway 277 (Section 11814).
The outlet from the detention would discharge below US Highway 277. A higher level of flood
protection would be provided to properties downstream of US Highway 277 (Section 11814) to FM
1021 El Indio Highway (Section 1242).

Floed reduction improvements would be to provide limited flood protection to approximately 46
homes and 5 businesses presently located in the 100-year floodplain.

Alternative UN3

This alternative consists of culvert and channel improvements along the lower portion of the
Unnamed Tributary from El Indio Highway (Section 1242) to Cherry Leaf Drive (Section 7554).
Culvert improvements are proposed at FM 1021, FM 3443, Dell Crest Drive and Cherry Leaf
Drive. Proposed improvements would consist of:

« Construct culvert improvements at FM 1021 (Section 1242) by adding 2 —7’x6' concrete
box culverts to the existing 5-7°’x7’ concrete box culverts

* Widen concrete channel from El Indio Highway (Section 1242) to FM 3443 (Section 5227)
to a 70’ wide channel with 2:1 side slopes. The channel would be approximately 4000’
long.

» Construct culvert improvements at FM 3443 (Section 5227 to Section 5290) by adding 2-
8'x8' box culverts to the existing 6-8'x8' concrete box culverts.

» Widen concrete channel from FM 3443 (Section 5290) to Dell Crest (Section 6048) to a
70" wide channel with 2:1 side slopes. The channel would be approximately 750 long.

» Construct culvert improvements at Dell Crest Drive (Section 6048 to Section 6102) by
adding 2-5'x10’ box culverts to the existing 1-4.5x8 concrete box culvert.

* Widen concrete channel from Dell Crest Drive (Section 6102) to Cherry Leaf Drive
(Section 7507) to a 60’ wide channel with 2:1 side slopes. The channel would be
approximately 1400’ long.

» Construct culvert improvements at Cherry Leaf Drive (Section 7507 to Section 7554) by
adding 3-4'x8’ box culverts to the existing 8-4'x4’ concrete box culverts.

Flood reduction improvements would be to provide a 100-year level of protection to 213
residences and 15 businesses from FM 1021 to Cherry Leaf Drive.

Alternative UN4

This alternative consists of a combination of UN2 and UN3. As explained above a combination of
upstream detention and downstream channel and culvert improvements would provide for a
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higher level of flood protection along most of Unnamed Tributary from FM 1021 (Section 1226) to
US Highway 277 (Section 11814).

Flood reduction improvements would be to provide a higher level of flood protection to the 213
residences and 15 businesses identified above and protect the Language Development Center
and 6 businesses along US Highway 277.

Seco Creek Tributary

Alternative SE1

This alternative consists of constructing an earthen channel from Seco Creek (Section 1000) to
US Highway 277 (Section 3311). The earthen channel would be approximately 20’ wide with 4:1
side slopes. it would be approximately 2300’ long. This altemnative is shown on Sheet 25.

Flood reduction improvements would be to provide flood protection to 2 homes and one church
downstream of Loop 431.

Alternative SE2

This alternative consists of constructing a concrete lined channel upstream of US Highway 277
approximately 850 feet. The concrete channel would have to be 8 wide with 2:1 side slopes.
This alternative is shown on Sheet 25.

Flood reduction improvements would be to protect 2 businesses and 3 houses located adjacent to
the channel.

Alternative SE3

This alternative consists of constructing upstream detention at the Southern Pacific Railroad
embankment (Section 4544). Currently, 2-96” steel pipes discharge storm water at this location.
Closing off one of the pipes would provide some detention upstream of the old railroad
embankment. Land above the railroad embankment is undeveloped and could easily be used as
a detention area.

Flood reduction improvements would be to provide increased flood protection to 2 businesses and
2 homes.

Alternative SE4

This alternative consists of combining SE1 and SE2, essentially channelizing the Seco Creek
Tributary from above US Highway 277 (Section 4044) to its confluence with the main channel of
Seco Creek (Section 1000).

Flood reduction improvements would be to provide a 100-year level of flood protection to 2
businesses, 3 homes, a church, and a recycling yard downstream of US Highway 277.

Rio Grande River
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Alternative RO1

This altemative consists of a buyout of approximately 24 houses and businesses along Ryan
Street. Many of these residences were flooded by the storm of August 23-25,1998 from rainfall
resulting from Hurricane Charle . A buyout would involve a displacement and demolition of
structures in the flood plain.  Sheet 16 shows the structures affected which fall between station
80+00 and 96+00 in the model study. These structures are also located upstream of the
International Bridge (US Hwy S57) Structures and land values were estimated at $40,000 per
property in March, 1999 price levels.

B. Flood Reduction Alternative Costs

C. Value of Protected Structures

The value of protecting existing structures from g 100-year flood is presented. The metheds used
for determining these values for residences and businesses included:

Flood protection from the occurrence of a 100-year flood event.

Costs and structure values attributable to a given flood reduction alternative were
determined in present dollars. The average project life for most drainage structures in
Eagle Pass is considered to be about 50 years or greater.

* The value of structures was determined from an average of the appraised value of existing
structures protected in a stream reach. Only 50% of the value of the structures was
considered salvageable. Contents were assigned a value of 25% of the average structure
value.

* A property buyout aiternative was considered for the Rio Grande River.

D. Recommended Flood Reduction Plan and Implementation Plan

sources and additional funding options are discussed. The Federal govemment uses a tangible

consists of identifying costs and benefits with the objective of maximizing national economic
development. Benefits divided by cost are expressed as a ratio. A ratio of 1.0 represents benefits
equal to project costs and is the dividing point between an economically feasible and an infeasible
project. Projects with benefit-cost ratios that are less than one are deemed economically not

citizen desires, environmental quality, ecological enhancement, neighborhood enhancement and
aesthetics. Preservation of the flood plain to minimize future flooding resulting from urban
development of the watershed is also not taken into consideration. Previous flood protection
studies have indicated that benefit-cost ratios on municipal flood plain management projects rarely
exceed 1.0. In fact, the requirement of a benefit-cost ratio exceeding 1.0 would exclude
consideration of most alternatives. In light of this, and because the flood reduction alternatives
presented herein provide significant non-quantifiable benefits to both the residents of the City of
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Eagle Pass and the environment, benefit-cost ratios were not calculated. Instead, flood reduction
costs were determined and the value of structures protected was calculated for the six streams
studied in detail. Table 7 presents the recommended flood reduction alternatives chosen for each
stream with a proposed plan for implementation:. Figure 8 shows the Recommended
Implementation Plan.

Rio Grande River - Alternative RO1 consists of a buyout of flooded structures along the Rio
Grande River. After the August, 1998 storm event several of these structures were purchased,
and families relocated to non-flocd prone areas,

would be protected by this Upstream diversion. Alternatives MA1 and 2.1 together would reduce

43+07.

Tributary 1 — Aternative TR1.2 consists of channel widening and culvert improvements at three
road crossings in the upper part of the watershed. This alternative would cost about $636,000
and may require some additional ROW for the culvert improvements. Alternative TR1.2 would
reduce 100-yr water surface elevations about 1.20 feet to almost 4.0 feet from Sta. 8+93 to Sta.
24+27.

Tributary 2 — Alternative TR2.6 is a channelization project in the upstream reaches of Tributary 2.
The land and right-of-way for the channel improvement already exist, and there are no known

Unnamed Tributary - Alternative UN4 is combination of UN2 & UN3, Consisting of channel and
culvert improvements in the lower part of the Unnamed Tributary and a dry detention pond in the

Seco Creek Tributary — Alternative SE4 would widen and deepen the existing channel below US
277, widen and line the existing channel above US 277 and call for the construction of 3 detention
pond above an existing Railroad embankment. The cost of this combination of improvements
would be in excess of $400,000. Three businesses, one house and a church would be protected
by these improvements. Alternative SE4 would reduce the 100-yr water surface elevations about
0.49 feet to as much as 3.45 feet from Sta. 16+00 to Sta. 45+44.

A more complete comparison of 100-yr water surface elevations appears in Appendix D. Table 8
is an example of the information collected for a particular watershed to determine the average
value of structures, Based on the number of structures protected for a flood event a vaiue was
computed.
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Should the City of Eagle Pass plan to use federal funds for construction of flood control facilities,
the use of these funds will undoubtedly require preparation of environmental assessments to
address impacts of the alternative or other mitigative measures, which might be determined
necessary, as an additional cost of the alternative. Furthermore, federal permitting required for
implementation of the flood management alternatives involving earthmoving (channelization, new
or enlarged culverts, detention ponds, diversion structures, etc.) would require surveys for
particular impacts to cultural resources and federally protected species. The City of Eagle Pass
should budget additional funds if federal money is sought for these flood reduction alternatives.
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VL. Conclusions and Recommendations

The following conclusions and recommendations are made to improve flood protection planning
for the City of Eagle Pass. These measures could be adopted by the City Council in the form of a
Capital Improvement Program. Funding for these measures could be by means of a bond

program, a drainage fee assessment, for application of a low interest loan through the Texas
Water Development Board.

Alternatives for Flood Damage Reduction — A recommended plan for flood damage
reduction is presented in Table 7. This plan will provide a 25- to 100-year level of
protection to the City of Eagle Pass. These alternatives could be phased in over a
period of years in a Capital Improvement Program. Recent development along Loop
431 and Highway 277 will add significant areas of impervious cover in the upper
watersheds of Tributary 2 and 3 and the Unnamed Tributary. This development will
increase future flood levels in these watersheds. The City of Eagle Pass should phase
these drainage improvements in over time and finance them through a drainage fee, a
bond program or some other type of public funding.

Buy Out of Properties - The flooded properties along the Rio Grande River could be
purchased to alleviate claims from future flood damages. This would be a one-time
compensation to property owners along the river. This alternative appears to be less
expensive in the long run for the City of Eagle Pass than flood proofing. The City of
Eagle Pass could borrow or seek a grant from FEMA to assist with this option.

FIS Study Update - A major part of this work effort involved reconstruction and
validation of the existing HEC-2 models from the 1979 Flood Insurance Study for
Eagle Pass. This work served as a basis for modeling the existing and future
condition streams. The hydrology and hydraulics of the existing FIS were analyzed
and new flows and flood plains determined for planning purposes. Although only the
100-year event was depicted in this study, a full range of flows was determined in the
stream models. The models created by this Flood Protection Study would well serve
as a basis to revise the existing FIS study. The City of Eagle Pass may chose to apply
for updating their existing flood insurance study with the Federal Emergency
Management Administration to redefine new flood plains, including more streams
studied and improvements which have occurred on existing streams since 1979.

Draft Drainage Ordinance - Appendix E contains a draft Drainage Ordinance
modified to fit flooding issues in Eagle Pass. The City of Eagle Pass may want fo
consider adoption of this ordinance to allow for orderly development of the upper
watersheds along Loop 431 and US Highway 277, and to assure the City that property
owners will bear their proportionate share of drainage improvements as development
occurs.

NPDES - Phase Il Storm Water Regulations - As the Environmental Protection
Agency expands the storm water program; Phase Il is scheduled to go into effect by
the year 2000. The State of Texas, TNRCC, has taken over the monitoring and
compliance part of the NPDES program. The City of Eagle Pass may choose to
participate and use this planning study to identify all existing storm water discharges
into waters of the United States and later to develop a sampling and testing program
periodically to monitor storm water discharges associated with industrial activities.
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» Create WEB site for Public Works Department - The site could be a part of the City
of Eagle Pass current web site or a stand alone site. It could provide information
concerning various activities of the Public Works department such as water rates,
wastewater rates, street closures and repair, flooding, solid waste collection, and
complaints. The posting of flooded area maps could aid homeowners or insurance
agents regarding which properties might be in the 100-year flood plain. The City of
Eagle Pass may want to allocate part of its existing WEB site to be dedicated to Public
Works updates.

* Aerial Mapping along Rio Grande River and City of Eagle Pass - The International
Boundary and Waterway Commission is the govemning authority to regulate the use of
water and the quality of water entering the Rio Grande River. The City of Eagle Pass
may want to combine its dollars with the IBWC to map new areas as they develop.
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by Landata - Geosource, Inc. 1997 and 1998. The flood plains of streams studied
in detail were flown and mapped to an accuracy of 2 feet, Additional point
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Grande River to maintain the accuracy of flood prediction models.

19. Photographic file of most drainage structures taken during the course of this
drainage study were compiled by stream with descriptions of their condition, type
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20. City of Eagle Pass, Public Works Department Construction Specifications Manual,
Fall, 1997. Storm Drainage Requirements pp. 118-124.
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and others.
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25. History of Eagle Pass and Piedras Negras from the Lower Rio Grande Valley
Planning Authority obtained from the Internet.

26. Maverick County Appraisal District property values for structures identified to be in
the future 100-year flood plain.
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Attachment 1 - Selected Photos of Existing Streams in Eagle Pass, Texas

The following Pages contain photos of typical stream reaches in Eagle Pass. Some of the photos
show past flooding events.
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AVO #16739
November, 2000




Tributary 1 Looking Downstream at Bridge at Crockett Street
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Tributary 2 Flooding at Loop 431 and Royal Ridge

AVO #16738
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Tributary 3 Looking Downstream from Bridge at Bibb Street
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Unnamed Tributary Flooding at Katy Street and Cherry Leaf

Unnamed Tributary Flooding at Katy Street and Cherry Leaf
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Seco Creek Tributary Looking Upstream from End of Diaz Street
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Response to Comments Received from

Texas Water Development Board
Contract No. 98-483-242
City of Eagle Pass

1. Executive summary is not really a summary. It does not describe project
background, tasks performed or overall project structure. The Executive summary
must orient reader and give concise and thorough overview of project and
conclusions. It appears that this Executive Summary is merely a reprint of your
conclusion section.

The Executive Summary has been rewritten to describe the project background,
the tasks performed and the overall project structure used Jor the study. Specific
recommendations regarding flooding issues are presented. The draft Executive
Summary was a reprint of the conclusion section...

2. The report does not appear to have been edited even for draft-level review.
The initial draft report has been extensively edited.

3. Table of Contents has numerous errors, some of which are:

* Many figures are not listed in the Table of Contents properly,

* Match titles of Figures and Tables to the Tale of Contents,

* Some Figures and Tables are not included in the Table of Contents, please
include,

¢ Please provide page numbers,

¢ Include drawings (over 20 listed in the Table of Contents). Better titles are
needed for these.

* References to Figures in text and Tables of Contents need to be consistent.
(Sometimes they are referred to as Figures, Sheets, Drawings, or Sketches).
Please correct.

The Table of Contents has been corrected. Figures are now consecutive. The
figures and table numbers have been corrected. Pages are numbered. The
drawings have been included. The references are now consistent throughout the
report.

4. Report does not include any Benefit-Cost analyses (5E of scope). Assumptions
for estimating costs are detailed, some cost estimates are provided in the
Appendix- but there is no discussion or summary of costs for alternative or
alternative combinations. Economic analysis needs to be provided to compare
alternatives. As stated in the Scope of Work, this analysis should be used to help
determine the most feasible project.

City of Eagle Pass AVO #16739
Response to Comments 1 November, 2000




A Benefit-Cost analysis has been developed to compare the alternatives for flood
damage reduction. A discussion of cost development Jor the alternatives and
combination of alternatives is presented. The Benefit-Cost analysis was used to
help determine the most Seasible project.

5. Cost descriptions are confusing or entirely missing from report. There js no
comparison of any of the alternatives, While the report lists over $10,000,000
dollars worth of alternatives, none are compared in the body of the report.
Compare alternatives and Justify recommendations {Correct mathematical errors
in cost estimates). Also, the report fails to include all required costs, e.g. grading
the buyout areas for a future park (scope of work item 5D2). Summarize options
regarding the benefits and costs of the various alternatives.

Cost descriptions have been included in the report. A comparison of alternatives
Is included. These are now more completely described in the report with
Justification. Other required costs noted have been added 1o the cost estimates. A4
summary of the benefits and costs associated with the flood damage alternatives
considered has been included.

6. Page 5,B. Purpose of Study, last sentence; refers to an economic analysis
performed leading to the selection of the best alternative. This was not presented.

The economic analysis has been included.

7. The report lacks any description of methodology employed in creating cost
estimates. Explain in the text of the report, data sources used, cost estimating
methodology and reliability of numbers. The report does not describe the types of
costs (e.g. third party) that are NOT included in cost estimates. Explain what type
shares of costs were included in “land acquisition” costs. Cost estimates did not
address, in general terms, the existing gap between appraised and market property
values.

A methodology employed in creating the cost estimates is included. The data
sources used, the cost estimating methodology used and the reliability is stated.
Third party costs were not included in the cost estimates. No shared costs were
included in the “land acquisition” costs, unless the land was publicly owned. The
cost estimates were based on an average of the appraised property values.

8. Page 23 refers to appendix D “sketch[es] of each option considered.” The
sketches in Appendix D are not included.

Proposed improvements Jor the flood reduction alternatives are presented on
sheets 21-25 in the report.

City of Eagle Pass AVO #16739
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9. Appendix D tables are not labeled with clear references. (¢.g. “Table number....")
Appendix D tables are labeled.

10. The two table columns in tale D-2 are empty. (Why is B/C Ratio even listed?
Benefit Cost comparisons were not performed in this study? Table D-2 has
inappropriate headings. For example, “Actual cost less 15%”. What does this
mean if the Table title is “Estimate of Probable Construction Cost” Actual
suggests that projects were actually completed as opposed to estimated. Explain
why it is “less 15%”? Does this mean that an estimate was made then the authors
subtracted 15% from the cost (suggesting that these estimates are, in effect, 30%
lower than other estimates which added 15% to the initial estimates?).

The other columns in Table D-2 have been completed. Reference to “Actual cost
less 15%” has been removed.

Il. Row heading “...I All.” in D-2 is cut off and confusing. Explain what “(less
Combos)’ means and why “Total all “ is blank.

Agree. This row has been removed.

12. Table 5 shows up twice. The version at the beginning of Appendix D has costs
left out. Table 5 and conclusion- are all the alternatives considered “being
recommended”?

Table 5 and Appendix Table D-1 have been completed. All alternatives are not
recommended at the same time.

13. Include a list of the structures and the appraised values that are included in the
“buyout” alternative. (Provide all data such as this if available; an appendix
would suffice)

The buyout of structures along the Rio Grande River is recommended. The
appraised value of all structures within the 100-year Sflood plain as identified by
the flooded area maps is included in tabular form in Appendix D. The appraised
value of these structures was used in determining project benefits for each of the
flood damage alternatives considered.

14. Report contains mathematical errors, particularly in cost tables of Appendix D.
The mathematical errors have been corrected.

15. Rework entire cost estimate section to assure consistency and accuracy in
terminology, cost adjustments and dollar totals.
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The cost estimates have been reworked for consistency and accuracy.

16. Please include a section addressing social impacts of resident relocation. Please
state what sort of relocations/buyouts was considered. What demographic group
1s impacted by relocations? These issues fall under the cost and benefits portion
of report scope.

A brief section addressing the social impacts of resident relocation has been
added. The only relocation/buyouts considered were along Ryan Street for the
Rio Grande River flood damage alternative RO-1. The demographic group
affected would be the Mexican-American Jamilies living along Ryan Street.

17. Table 5, Page 27, the heading is missing over third column. Costs are confusing.
For example, MA1 does not include cost of routine channel clean up and mowing.
ROLI fails to include cost of shutting down lift station. Explain reference of table
to “see MA1” instead of listing dollar amount. Alternatives cannot be compared
until all costs are included and analyzed. Complete table.

Table 5, Column 3 heading has been added. Costs Jor routine channel clean up
and maintenance are annual incidental costs. Costs Jor shutting down the lift
station are included. References to other alternatives are explained in further
detail in the report.

18. The report should note the potential of several alternatives of disturbing partially
developed and undeveloped landforms, which appear to have moderate to high
probably for occurrence of buried archeological deposits. Sensitive habitat areas
required prior to construction, to address these concerns should be given. (Are
these associated costs in the 15%? If so, state.)

A brief discussion addressing the disturbed area Jor the developed and
undeveloped landforms is presented. Sensitive habitat areas have not been
identified. These areas would have to be evaluated prior to any construction
activities.

19. Any plans to use federal funds for such flood control facilities will undoubtedly
require preparation of environmental assessment to address other impacts of the
alternative, and other mitigative measures might be determined necessary at
additional cost of the alternative. Furthermore, federal permitting required for
implementation of the flood management alternatives involving earthmoving
(channelization, new or enlarge culverts, detention ponds, diversion structures,
etc.) would require surveys for particular impacts to culturai resources and
federally protected species. Eagle Pass should be made aware of the potential
added costs of such assessments, even if they do not lead to recommendations for
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mitigative measures to be taken, in the city’s consideration of the different
alternatives.

The potential added costs for performing environmental assessments has been
added to the discussion of the flood damage alternatives to keep the City of Eagle
Pass aware of the added costs for these studies.

20. The report indicates that the Corps of Engineers has been consulted as part of the
flood management study. Did the Corps provide comments on project
alternatives?

The Corps of Engineers was contacted as part of the initial data collection effort
to obtain past studies and any available flow information on the Rio Grande
River. No, the Corps did not provide comments on the project alternatives.

21. The report effectively directs attention to the possibility that the City of Eagle
Pass might participate in the NPDES program for monitoring and possible
treatment of storm water discharges to area watercourses.

Agreed.

22. The report, although not specifically as part of the project, manages to
incorporate into the Appendix E — “Proposed Drainage Ordinance” some Best
Management Practices, which would be prudent, if not required by federal
permits, for appropriate environmental management of construction in and along
different streams and drainages.

The City Council of Eagle Pass is in the process of adopting the drainage
ordinance.
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REVIEW COMMENTS OFFERED BY THE
DIVISION OF EMERGENCY MANAGEMENT

In Reference to Page 30, Paragraph “Buy Out of Properties,” the following is offered:

The Hazard Mitigation Grant Program (HMGP) administered by this office is
designed to procure and remove substantially damaged properties from floodplains
and floodways after a disaster is declared by the President. Both Maverick County
and the City of Eagle Pass are presently involved in acquisition grants generated by
the FEMA 1179-DR Presidential Declared Disaster. These two Jjurisdictions are
purchasing properties to be demolished and retumned to green space. (Are any of the
properties being acquired by HMGP on the proposed buyout list?)

Not to our knowledge.

Should there be another Presidential Declared Disaster, the Hazard Mitigation Grant
Program at DEM will be prepared to assist in application of the procurement of
qualified properties for removal from floodway/floodplain.

Many jurisdictions are becoming very aggressive in floodplain administration to
prevent the loss of lives and property. Jurisdictions are beginning to extract flood
management fees in the permitting process and requiring flood retention measures be
addressed and accomplished by the developer. For example, some jurisdictions are
requiring commercial parking lots to be constructed below grade for water retention.

Noted.
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REVIEW COMMENTS OFFERED BY THE
TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Our findings indicate the following:

1.

An Application for Approval of Reclamation Project need not be filed with the
Texas Natural Resource Conservation Commission for the referenced proposal.
It was determined from our review that the proposed project, since it is in the City
of Eagle Pass, needs to be permitted by the City. The City of Eagle Pass by virtue
of its participation in the National Flood Insurance Program, and in accordance
with Section 16.236 (d) (3&4) of the Texas Water Code, has approval authority
for the project. If the City has not already done so, they should insure that the
proposed construction is documented and permitted in accordance with their
Flood Hazard Prevention Ordinance. This documentation should also be
submitted by the City to the Federal Emergency Management Agency to obtain a
Letter of Map Revision (LOMR) of Eagle Pass’s Flood Insurance Rate Map.

Noted.

2. The technical content of the referenced report is based on acceptable hydrological
and hydrological and hydraulic methods and is complete. Therefore, the merits
of the proposed project can be evaluated from the report.

Noted.
City of Eagle Pass AVO #16739
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REYIEW COMMENTS OFFERED BY THE
TEXAS DEPARTMENT OF TRANSPORTATION

1. Task 5.A, Items 2 and 3 downstream impacts of detention ponds or improved
flood plain delineation’s were not included.

Downstream impacts of the detention ponds would be to reduce the peak
discharges. These impacts are addressed by showing the reduction in peak
discharges for a given pond location, size, and outlet structure. The flood plain
delineation was not included.

2. Task 5. B, Items 2 and 3 The HEC-RAS models with improved channel/ culvert
conditions of flood plain delineations were not included.

HEC-RAS models for the improved channel/culvert conditions are now included
in Appendix D. The flood plain delineations were not included.

3. Task 5.C, Item 3 No flood profiles were included with improved diversion
channel conditions. These analysis need to be included in the report.

The flood profile for the improved diversion channel conditions has been included
in Appendix D.

4, Appendix B: Given the lmmited output capability of HEC-HMS, it is
recommended that drainage area maps be included.

This map has been included in Appendix B.

5. Appendix C: The output for Tributary 3 is missing. Also, 3 out of 6 HEC-RAS
outputs were not labeled which channel was analyzed. It was necessary to
compare cross-section numbering with the maps to determine which channel the
output was for. Additional labeling of the output should be added.

Tributary 3 was added to the upstream end of the Main Arroyo. The HEC-RAS
outputs have been labeled with the appropriate channel being analyzed.
Additional labeling of the output has been added to the Appendix B.
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Addendum to
Final Report

Flood Study for the City of Eagle Pass,
Maverick County, Texas
And
Flood Study,
Appendices A-E for the City of Eagle Pass,
Maverick County, Texas

p. 33, second paragraph — entitled Rio Grande River, replace discussion with the
following:

As a result of flooding from the August 23-25, 1998 storm event on the Rio Grande
River, the Federal Emergency Management Agency by Executive Order DR-1239-TX
declared public assistance available to individuals affected by this storm event.
Approximately, 14 properties and one business along Ryan Street were affected by this
flood event in Eagle Pass, Texas. Flood disaster assistance was provided to purchase and
remove these fourteen properties and one business from the flood plain of the Rio Grande
River. The flood disaster assistance amounted to $500,221.00. The flood disaster
assistance was split 75/25% between FEMA and TDHCA. This storm event and
resulting flood disaster assistance occurred during the course of the Flood Protection
Study for the City of Eagle Pass.

p. 35, Table 6 — Remove reference to Rio Grande River and Alternative RO-1.
p. 36, Table 7 — Remove reference to Rio Grande River and Alternative RO-1.
Figure 8 — Remove reference to Alternative RO-1.

This addendum was added at the request of the City of Eagle Pass, Texas in the final draft
review of the Flood Protection Study.
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Flood Protection Study for Eagle Pass, Texas
Appendix A

Duplicate Effective Models

Appendix A documents the results of models obtained via letter request from the Federal
Emergency Management Agency in May, 1998. The HEC-2 data and back-up material
were obtained, modeled and re-run to determine any elevation differences. A summary
of differences is included. No printouts for the Rio Grande River or the Unnamed
Tributary were obtained to compare against, other than a copy of the model furnished
with the backup study data.

Summary of Elevation Differences — Differences between the FEMA Input/Output
printouts and Re-typed HEC-2 models

Main Arroyo and Tributary 3

From the original data files, “dpmain out” was used for the “Main Arroyo” and “Tributary
3” on FEMA’s input/output printouts. Differences in water surface elevation varied from -
0.79’ to +2.53° for the 100-year flood. There were no differences in input data at those
cross-sections where the elevation differences occurred. The discrepancies may be
explained in part by the fact that the earlier output (by FEMA) dated from March, 1979 was
run on a previous version of HEC-2 dated August, 1977. The Halff Associates, Inc. version
of HEC-2 is based on the May, 1991 version 4.6.2, To emulate the earlier version of HEC-
2, a negative sign was inserted in front of the weir coefficients on the various Special Bridge
records. Differences in water surface elevations still varied from -0.79" to +2.53".

Tributary 1

From the original data files, “dpmribl.out” was used for “Tributary 1” on FEMA’s
input/output printouts. Differences in water surface elevation varied from 0.23” to +0.66’.
Again, there were no differences in the input data at those cross-sections where the
differences occur. To emulate the earlier version of HEC-2, a negative sign was inserted in
front of the weir coefficient on the various Special Bridge records and differences in water
surface elevations still varied from —0.23° to +0.66’.

Tributary 2

From the original data files, “10trb2.out” called “Trib 2 Main Arroyo — 10-year only”
appears on the FEMA’s input/output printouts. Differences in water surface elevations vary
from —0.20° to +0.04’ for the 100-year flood. There are no differences in input data at those
cross-sections were the differences occurred. If only the 10-year event elevations were
used, a question arose as to “Why were the other flows and elevations computed?” To
emulate the eartier version of HEC-2, a negative sign was inserted in front of the weir
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coefficients on the various Special Bridge records, and no differences in water surface
elevation were found for the 100-year flood event.

From the original data files, “Trib 2 Main Arroyo — 50, 100, 500-year only” appears on
FEMA'’s input/output printouts. Differences in water surface elevations vary from —0.10” to
+0.02" for the 100-year flood. There were no differences in input data at those cross-
sections where the water surface elevations differences occur. The discrepancies could be
explained by the use of different versions of HEC-2 software. To emulate the earlier version
of the HEC-2, a negative sign was inserted in front of the weir coefficients on the various
Special Bridge records and the differences in water surface elevations varied a little less
from —0.03’ to +0.02’ for the 100-year flood.



Appendix A
Flood Protection Study

for Eagle Pass, Texas

Elevation Differences between Currently Effective FIS
and Duplicate Effective model

MAIN ARROYOQ
MODEL = DPMAIN
Section From Duplicate | From Currently | Elevation
Number Storm Event Run Effective FIS Differences Comments
212 10-yr 687.96 687.96 ' 0.00
212 50-yr 688.89 688.89 0.00
212 100-yr 689.37 689.37 0.00
212 500-yr 690.16 690.16 0.00
1280 10-yr 693.19 693.19 0.00
1280 50-yr 694.18 694.18 0.00
1280 100-yr 694.78 694.78 0.00
1280 500-yr 696.54 696.54 0.00
1375 10-yr 695.45 695.45 0.00
1375 50-yr 697.68 697.68 0.00
1375 100-yr 698.37 698.37 0.00
1375 500-yr 698.89 698.89 0.00
1540 10-yr 697.20 697.20 Q.00
1540 50-yr 698.34 698.34 0.00
1540 100-yr 698.50 698.50 0.00
1540 500-yr 698.88 698.88 0.00
1567 10-yr 702.53 702,53 0.00
1567 50-yr 703.04 763.04 0.00
1567 100-yr 703.33 703.33 0.00
1567 500-yr 703.85 703.85 .00
1575 10-yr 702.90 702.90 0.00
1575 50-yr 703.44 703.44 0.00
1575 100-yr 703.78 703.78 0.00
1575 500-yr 704.34 704.34 0.C0
1608 10-yr 703.63 703.63 0.60
1608 50-yr 704.33 704.33 0.00
1608 100-yr 704.75 704.75 0.00
1608 500-yr 705.39 705.39 0.00
2058 10-yr 703.11 703.12 -0.01
2058 50-yr 704.46 704.46 0.00
2058 100-yr 705.05 705.05 0.00
2058 500-yr 706.12 706,12 0.00
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2448 10-yr 706.99 706.99 0.00
2448 50-yr 708.43 708.43 0.00
2448 100-yr 709.11 709.114 0.00
2448 500-yr 710.07 710.07 0.0
2478 10-yr 706.91 706.91 0.00
2478 50-yr 708.27 708.27 0.00
2478 100-yr 708.88 708.88 0.00
2478 500-yr 709.72 709.72 0.00
2528 10-yr 709.33 709.33 0.00
2528 50-yr 711.30 711.30 0.00
2528 100-yr 712.50 712.50 0.00
2528 500-yr 714.43 714.43 0.00
2566 10-yr 712.99 713.08 -0.09 7?7?72
2566 50-yr 715.10 715.54 -0.44 2?27
2566 100-yr 716.07 716.74 -0.67 7?7
2566 500-yr 721.03 721.03 0.00 2?27
2596 10-yr 715.52 715.56 -0.04
2596 50-yr 718.89 718.93 -0.04
2556 100-yr 720.92 721.01 -0.09
2596 500-yr 720.97 721.04 -0.07
2745 10-yr 715.69 715.73 -0.04
2745 50-yr 719.03 719.07 -0.04
2745 100-yr 721.06 72114 -0.08
2745 500-yr 721.19 721.17 0.02
2776 10-yr 715.66 715.70 -0.04
2776 50-yr 719.00 719.05 -0.05
2776 100-yr 721.04 721.12 -0.08
2776 500-yr 721.15 721.13 0.02
2784 10-yr 715.67 715.71 -0.04
2784 50-yr 719.01 718.05 -0.04
2784 100-yr 721.04 721.12 -0.08
2784 500-yr 721.15 721.13 0.02
2786 10-yr 715.73 715.77 -0.04
2786 50-yr 719.07 719.11 -0.04
2786 100-yr 721.09 72117 -0.08
2786 500-yr 721.23 721.21 0.02
3430 10-yr 715.88 715.92 -0.04
3430 50-yr 719.20 719.24 -0.04
3430 100-yr 721.20 721.28 -0.08
3430 500-yr 721.40 721.39 0.0t
3483 10-yr 715.65 715.65 0.00
3483 50-yr 719.11 719.15 -0.04
3483 100-yr 721.17 721.25 -0.08
3483 500-yr 721.36 721.34 0.02
3481 10-yr 716.33 716.32 0.01
3481 50-yr 719.13 71817 -0.04
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3491 100-yr 721.18 721.26 -0.08
3491 500-yr 721.37 721.35 0.02
3493 10-yr 717.15 717.14 0.01
3493 50-yr 719.30 719.34 -0.04
3493 100-yr 721.24 721.31 -0.07
3493 500-yr 721.46 721.44 0.02
35635 10-yr 717.41 717.41 0.00
3535 50-yr 719.54 719.57 -0.03
3535 100-yr 721.41 721.48 -0.07
3535 500-yr 721.72 721.70 0.02
3565 10-yr 717.41 717.41 0.00
3565 50-yr 719.53 719.56 -0.03
3565 100-yr 721.40 721.47 -0.07
3565 500-yr 721.70 721.68 0.02
3595 10-yr 717.42 717.42 0.00
3595 50-yr 719.54 719.57 -0.03
3595 100-yr 721.53 721.60 -0.07
3595 500-yr 721.91 721.89 0.02
3625 10-yr 717.45 717.45 C.00
3625 50-yr 719.58 719.61 -0.03
3625 100-yr 721.57 721.64 -0.07
3625 500-yr 721.98 721.96 0.02
4035 10-yr 717.46 717.46 0.00
4035 50-yr 719.59 719.62 -0.03
4035 100-yr 721.59 721.66 -0.07
4035 500-yr 722.01 721,99 0.02
4085 10-yr 717.64 717.64 0.00
4085 50-yr 719.74 719.77 -0.03
4085 100-yr 721.67 721.75 -0.08
4085 500-yr 722.11 72210 0.01
4150 10-yr 717.64 717.67 -0.03
4150 50-yr 719.74 718.79 -0.05
4150 100-yr 721.88 721.94 -0.08
4150 500-yr 722.48 722.44 0.02
4180 10-yr 717.61 717.63 -0.02
4180 50-yr 719.71 719.75 -0.04
4180 100-yr 721.86 721.93 -0.07
4180 500-yr 722.44 722.41 0.03
4740 10-yr 718.13 718.15 -0.02
4740 50-yr 720.06 720.10 -0.04
4740 100-yr 722.07 722,13 -0.06
4740 500-yr 722.69 722.67 0.02
4790 10-yr 717.41 717.43 -0.02
4790 50-yr 719.29 719.35 -0.06
4790 100-yr 721.5¢ 721.66 -0.07
4790 500-yr 721.99 721.97 0.02
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4820 10-yr 718.45 718.44 0.01
4820 50-yr 719.70 715.82 3.88
4820 100-yr 723.45 723.52 -0.07
4820 500-yr 724.77 724.75 0.02
4370 10-yr 720.26 720.26 0.00
4870 50-yr 722.05 722.08 -0.03
4870 100-yr 724.15 72419 -0.04
4870 500-yr 725.25 725.23 0.02
5140 10-yr 720.23 720.23 0.00
5140 50-yr 722.00 722.02 -0.02
5140 100-yr 724.09 724.10 -0.01
5140 500-yr 725.14 725.09 0.05
5190 10-yr 720.73 720.72 0.01
5190 50-yr 722.41 722.44 -0.03
5180 100-yr 724.31 724.35 -0.04
5190 500-yr 725.36 725.39 -0.03
5207 10-yr 720.76 720.76 0.00
5207 50-yr 722.44 722.47 -0.03
5207 100-yr 724.33 724.39 -0.06
5207 500-yr 725.39 725.42 -0.03
5257 10-yr 720.71 720.70 0.01
5257 50-yr 722.39 722,42 -0.03
5257 100-yr 724.29 724.35 -0.06
5257 500-yr 725.34 725.37 -0.03
6018 10-yr 723.06 723.06 0.00
60138 50-yr 724.92 724.92 0.00
6018 100-yr 72540 725.38 0.02
6018 500-yr 726.22 726.18 0.04
6068 10-yr 724.81 724.82 -0.01
6068 50-yr 725.32 725.33 -0.01
6068 100-yr 725.43 725.43 0.00
6068 500-yr 725.85 725.84 0.01
6108 10-yr 724.87 724.38 -0.01
6108 50-yr 726.11 726.12 -0.01
6108 100-yr 726.50 726.50 0.00
6108 500-yr 726.17 726.32 -0.15 726.90 Handwitten Value
6170 10-yr 724.86 724.87 -0.01
6170 50-yr 726.81 726.83 -0.02
6170 100-yr 727.64 727.65 -0.01
6170 500-yr 728.87 728.94 -0.07
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6560 10-yr 726.12 726.35 -0.23
6560 50-yr 727.76 727.77 -0.01
6560 100-yr 728.52 728.52 0.00
6560 500-yr 729.60 729.64 -0.04
6610 10-yr 725.98 726.25 -0.27
6610 50-yr 727.52 727.54 -0.02
6610 100-yr 728.19 728.20 -0.01
6610 500-yr 729.12 729.16 -0.04 T
6685 10-yr 726.64 726.83 -0.19
6685 50-yr © 728.75 728.77 -0.02 T
6685 100-yr 724.52 724.52 0.00 729.50 Handwritten Value
6685 500-yr 729.79 729.81 -0.02
6735 10-yr 727.26 727.45 -0.19
6735 50-yr 730.45 730.47 -0.02
6735 100-yr 732.33 732.33 0.00
6735 500-yr 733.30 733.31 -0.01
7060 10-yr 727.37 727.51 -0.14
7060 50-yr 729.85 729.87 -0.02
7060 100-yr 732.08 732.08 0.00
7060 500-yr 733.10 733.12 -0.02
7270 10-yr 728.52 728.48 0.04
7270 50-yr 730.17 730.18 -0.01
7270 100-yr 732.10 732.10 0.00
7270 500-yr 733.16 733.17 -0.01
7303 10-yr 730.31 730.31 0.00
7303 50-yr 732.02 732.02 0.00
7303 100-yr 732.71 732.71 0.00
7303 500-yr 733.42 733.43 -0.01
7320 10-yr 72917 729.18 -0.01
7320 50-yr 733.21 733.21 0.00
7320 100-yr 733.40 733.40 0.00
7320 500-yr 733.76 733.76 0.00
7355 10-yr 729.32 729.43 -0.11
7355 50-yr 733.89 733.90 -0.01
7355 100-yr 734.14 734.14 0.00
7355 500-yr 734.42 734.42 0.00
7405 10-yr 732.25 732.27 -0.02
7405 50-yr 734.05 734.05 0.00
7405 100-yr 734.26 734.26 0.00
7405 500-yr 734.50 734.50 0.00
8605 10-yr 733.33 733.34 -0.01
8605 50-yr 734.56 734.57 -0.01
8605 100-yr 734.87 734.86 0.01
8605 500-yr 735.33 735.30 0.03
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9195 10-yr 734.02 734.02 0.00
9195 50-yr 734.91 734.91 0.00
9195 100-yr 735.16 735.16 0.00
9195 500-yr 735.48 735.44 0.04
9245 10-yr 733.83 733.83 0.00
9245 50-yr 734.65 734.65 0.00
9245 100-yr 734.80 734.80 0.00
9245 500-yr 735.35 734.90 0.45
9275 10-yr 733.98 733.98 0.00
9275 50-yr 734.87 734.87 0.00
9275 100-yr 735.23 735.24 -0.01
9275 S500-yr 737.02 736.49 0.53
9305 10-yr 734.67 734.68 -0.01
9305 50-yr 735.84 735.84 0.00
9305 100-yr 736.48 736.48 0.00
9305 500-yr 738.46 737.81 0.65
9540 10-yr 734.58 734.58 0.00
9540 5Q-yr 735.72 735.73 -0.01
9540 100-yr 736.37 736.37 0.00
9540 500-yr 738.63 737.80 0.83
9570 10-yr 735.24 735.24 0.00 7
9570 50-yr 736.56 736.57 -0.01 227
9570 100-yr 737.31 737.32 -0.01 2777
9570 500-yr 739.07 738.61 0.46 27?2
9590 10-yr 734.90 734.90 0.00 7227
9580 50-yr 739.43 739.46 -0.03 2?7?72
9590 100-yr 739.77 739.81 -0.04 77?72
9590 500-yr 740.44 740.11 0.33 ?727?
9622 10-yr 735.28 735.65 -0.37 27?2
9622 50-yr 740.40 740.43 -0.03 7
9622 100-yr 740.70 740.63 0.07 7?27
9622 500-yr 741.36 741.04 0.32 722
9627 10-yr 739.46 739.25 0.21 ?2?
9627 50-yr 740.31 740.29 0.02 ?77?
9627 100-yr 740.54 740.43 0.11 7277
9627 500-yr 740.98 740.69 0.28 72?
89675 10-yr 739.45 739.24 0.21 2?2?27
89675 50-yr 740.29 740.27 0.02 2?27
9675 100-yr 740.51 740.40 0.11 77?77
9675 500-yr 740.92 740.64 0.28 7?77
10235 10-yr 739.55 739.42 0.13
10235 50-yr 740.43 740.48 -0.05
10235 100-yr 740.71 740.71 0.00
10235 500-yr 741.62 741.15 0.47
10285 10-yr 739.47 739.34 0.13
10285 50-yr 740.22 740.27 -0.05




10285 100-yr 740.38 740.39 -0.01

10285 500-yr 741.13 743.65 -2.52

10330 10-yr 739.63 739.54 0.09

10330 50-yr 740.50 740.56 -0.06

10330 100-yr 740.93 740.99 -0.06

10330 500-yr 741.48 744.27 -2.79

10380 10-yr 739.50 739.50 0.00

10380 S0-yr 740.42 740.47 -0.05

10380 100-yr 740.94 740.99 -0.05

10380 500-yr 744.41 743.90 0.51

10605 10-yr 741.55 742.18 -0.63 27?2
10605 50-yr 742.55 743.12 -0.57 ??7?
10605 100-yr 742.91 743.65 -0.74 ?727?
10605 500-yr 743.77 744.52 -0.75 7777
10655 10-yr 743.60 744.26 -0.66 7277
10655 50-yr 744.82 745.57 -0.75 227
10655 100-yr 745.57 746.30 -0.73. 72?7
10655 500-yr 746.62 747.37 -0.75 ????
10690 10-yr 743.62 744.27 -0.65 2772
10680 50-yr 744.84 745,57 -0.73 77?7
10690 100-yr 745.90 746.69 -0.79 ?727?
10690 500-yr 747.27 747.91 -0.64 77?7
10740 10-yr 744.42 743.95 0.47 ?777?
10740 50-yr 746.23 745.24 0.99 ?227?
10740 100-yr 747.35 746.37 0.98 2?77
10740 500-yr 748.35 747.67 0.68 7?77
10965 10-yr 747.08 744,42 2.66 ?277?
10865 50-yr 748.62 745.65 2.97 2?22
10965 100-yr 749.16 746.63 2.53 ??27?
10965 500-yr 749.91 747.73 2.18 77727
11015 10-yr 747.05 744.47 2.58 2777
11015 50-yr 748.57 745.63 2.94 777
11015 100-yr 749.10 746.57 2.53 7?2?77
11015 500-yr 749.87 747.59 2.28 7?7
11050 10-yr 747.67 744.69 2.98 ?72?
11050 50-yr 749.15 746.57 2.58 7?77?
11050 100-yr 749.86 748.11 1.75 7?27
11050 500-yr 750.94 750.87 0.07 7777
11100 10-yr 747.96 744.81 3.156 2?77
11100 50-yr 749.40 747.41 1.99 777
11100 100-yr 749.86 749.05 0.81 7277
11100 500-yr 750.82 750.74 0.08 ?7?7?
11315 10-yr 747.76 747.04 0.72 ?77?
11315 50-yr 749.29 747.91 1.38 27772
11315 100-yr 749.73 748.77 0.96 7?77
11315 500-yr 750.63 750.56 0.07 7777
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11365 10-yr 749.07 749.06 0.01 ?2?
11365 50-yr 749.96 749.92 0.04 7?72
11365 100-yr 749.92 750.20 -0.28 ??7?
11365 500-yr 750.66 751.26 -0.60 2277
11366 10-yr 754.49 754.66 -0.17

11366 50-yr 754.63 754.61 0.02 754, 68 Handwritten Vaiue
11366 100-yr 754.70 754.69 0.01

11366 500-yr 754.77 754.77 0.00

11424 10-yr 755.05 755.01 0.04

11424 50-yr 755.26 755.28 -0.03

11424 100-yr 755.37 755.39 -0.02

11424 500-yr 755.58 755.60 -0.02

11425 10-yr 755.04 755.01 0.03

11425 50-yr 755.24 755.27 -0.03

11425 100-yr 755.35 755.38 -0.03

11425 500-yr 755.56 755.58 -0.02

11475 10-yr 755.07 755.04 0.03

11475 50-yr 755.28 755.31 -0.03

11475 100-yr 755.40 755.42 -0.02

11475 500-yr 755.61 755.62 -0.01

12640 10-yr 759.42 759.42 0.00

12640 50-yr 759.85 759.85 0.00

12640 100-yr 759.94 759.94 0.00

12640 500-yr 760.23 760.23 0.00

12690 10-yr 760.59 760.88 -0.29 7727
12690 50-yr 761.04 761.39 -0.35 7?77
12690 100-yr 761.12 761.49 -0.37 ?7?77?
12690 500-yr 761.41 761.82 -0.41 72?77
12697 10-yr 760.87 760.87 0.00

12697 50-yr 761.29 761.29 0.00

12697 100-yr 761.38 761.38 0.00

12697 500-yr 761.66 761.66 0.00

12700 10-yr 760.98 760.98 0.00

12700 50-yr 761.41 761.41 0.00

12700 100-yr 761.49 761.49 0.00

12700 500-yr 762.58 762.58 0.00

12740 10-yr 762.81 762.61 0.20 77?2
12740 50-yr 763.36 763.29 0.07 2?77
12740 100-yr 763.46 763.34 0.12 7?27
12740 500-yr 763.82 763.58 0.24 ?77?
13350 10-yr 765.55 766.25 -0.70 2?27
13350 50-yr 765.80 766.45 -0.65 7277
13350 100-yr 766.06 766.71 -0.65 7777
13350 500-yr 766.33 766.95 -0.62 7777
13850 10-yr 769.19 768.54 0.65 ????
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13850 50-yr 769.93 769.16 0.77 7?77
13850 100-yr 770.08 769.55 0.53 ?77?
13850 500-yr 770.22 770.05 .17 2?7?72
13900 10-yr 769.53 769.68 -0.15 27?7
13900 50-yr 770.24 770.16 0.08 27?2
13800 100-yr 770.45 770.23 0.22 ?727?
13900 500-yr 770.73 771.67 -0.94 2777
7?7?
13955 10-yr 769.94 770.04 -0.10 777
13955 50-yr 770.78 770.30 0.48 2277
13955 100-yr 771.32 770.30 1.02 ?77?
13955 500-yr 771.69 773.31 -1.62 ?7?7?
14005 10-yr 770.83 770.20 0.63
14005 50-yr 772.00 770.58 1.42
14005 100-yr 772.92 772.95 -0.03
14005 500-yr 774.25 773.26 0.99
MAX = 3.88
MIN = -2.79
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Appendix A
Flood Protection Study

for Eagle Pass, Texas

Elevation Differences between Currently Effective FIS
and Duplicate Effective model

TRIBUTARY 1
MODEL = DPTRIB1

Section From Duplicate | From Currently | Elevation
Number Storm Event Run Effective FIS | Differences Comments
0 10-yr 715.22 715.22 0.00
Y] 50-yr 716.17 716.16 0.01
0 100-yr 716.71 716.73 -0.02
0 500-yr 717.58 717.53 0.05
158 10-yr 716.92 716.92 0.00
158 50-yr 717.87 717.87 0.00
158 100-yr 718.42 718.42 0.00
158 500-yr 719.27 719.28 -0.01
556 10-yr 721.07 721.07 0.00
556 50-yr 722.00 722.00 0.00
556 100-yr 722.54 722.54 0.00
556 500-yr 723.38 723.37 0.01
606 10-yr 721.85 721.85 0.00
606 50-yr 722.79 722.79 0.00
606 100-yr 723.35 723.35 0.00
606 500-yr 724.11 724.11 0.00
643 10-yr 723.17 723.17 0.00
643 50-yr 724.24 724.24 0.00
643 100-yr 724.84 724.84 0.00
643 500-yr 725.85 725.85 0.00
705 10-yr 723.89 723.89 0.00
705 50-yr 725.08 725.08 0.00
705 100-yr 725.77 725.77 0.00
705 500-yr 726.85 726.85 0.00
713 10-yr 723.91 723.91 0.00
713 50-yr 72510 725.10 0.00
713 100-yr 725.79 725.79 0.00
713 500-yr 726.87 726.86 0.01
733 10-yr 725.33 72532 0.01
733 50-yr 726.22 726.22 0.00
733 100-yr 726.72 726.71 0.01
733 500-yr 727.47 727.47 0.00
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Section From Duplicate | From Currently | Elevation
Number | Storm Event Run Effective FIS | Differences Comments

873 10-yr 726.77 726.77 0.00
873 50-yr 727.68 727.68 0.00
873 100-yr 728.21 728.21 0.00
873 500-yr 728.99 728.99 0.00
893 10-yr 727.16 727.16 0.00
893 50-yr 728.10 728.10 0.00
893 100-yr 728.61 728.61 0.00
893 500-yr 728.94 728.95 -0.01
941 10-yr 728.39 728.40 -0.01
941 50-yr 728.29 728.35 -0.06
941 100-yr 730.68 730.69 -0.01 728.40 handwritten valuzs
941 500-yr 730.74 730.76 -0.02
991 10-yr 729.60 729.61 -0.01
991 50-yr 731.09 731.07 0.02
991 100-yr 730.87 730.88 -0.01 731.88 handwritten value
991 500-yr 731.09 731.10 -0.01
1440 10-yr 730.85 730.78 0.08
1440 50-yr 731.70 731.59 0.11
1440 100-yr 732.21 732.09 0.12
1440 500-yr 732.59 732,81 0.18
1490 10-yr 731.09 731.10 -0.01
1490 50-yr 732.04 732.02 0.02
1490 100-yr 732.63 732.61 0.02
1490 500-yr 733.73 736.71 -2.98
1538 10-yr 732.28 732.28 0.00
1538 50-yr 733.42 733.48 -0.06
1538 100-yr 734.29 734.29 0.00
1538 500-yr 734.65 735.14 -0.49
1588 10-yr 732.53 738.54 -6.01
1588 50-yr 734.52 734.53 -0.01
1588 100-yr 734.31 734.31 0.00 734.73 handwritten value
1588 500-yr 734.66 735.09 -0.43
2030 10-yr 734.83 735.05 -0.22
2030 50-yr 735.69 735.93 -0.24
2030 100-yr 736.23 736.46 -0.23
2030 500-yr 737.00 737.23 -0.23
2080 10-yr 735.01 735.76 -0.75
2080 50-yr 735.86 735.08 0.78
2080 100-yr 736.40 736.49 -0.09
2080 500-yr 738.02 737.21 0.81
2125 10-yr 736.06 736.08 -0.02
2125 50-yr 737.10 736.99 0.1
2125 100-yr 737.68 737.02 0.66
2125 500-yr 738.00 737.34 0.66
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Section From Duplicate | From Currently | Elevation
Number Storm Event Run Effective FIS Differences Comments

2155 10-yr 735.99 735.99 0.00
2155 50-yr 736.84 736.84 0.00
2155 100-yr 737.42 737.39 0.03
2155 500-yr 739.49 738.22 1.27
2197 10-yr 736.69 736.69 0.00
2197 50-yr 737.54 737.54 0.00
2197 100-yr 738.09 738.09 0.00
2197 500-yr 739.03 739.01 0.02
2227 10-yr 737.73 737.73 0.00
2227 50-yr 738.51 738.51 0.00
2227 100-yr 739.34 739.36 -0.02
2227 500-yr 741.04 741.05 -0.01
2427 10-yr 739.34 738.92 0.42
2427 50-yr 740.23 739.81 0.42
2427 100-yr 740.66 740.27 0.3G
2427 500-yr 741.96 741.96 0.00
2557 10-yr 742.71 742.72 -0.01
2557 50-yr 742.83 742.87 -0.04
2557 100-yr 742.95 742.92 0.03
2557 500-yr 743.01 743.02 -0.01

MAX = 1.27

MIN = -6.01
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Appendix A
Flood Protection Study

for Eagle Pass, Texas

Elevation Differences between Currently Effective FIS
and Duplicate Effective model

TRIBUTARY 2 (10-yr only applicable)
MODEL = 10TRB2

Section From Duplicate | From Currently Elevation
Number Storm Event Run Effective FIS Differences Comments
2 10-yr 74211 74211 0.00
2 80-yr 743.42 743.44 -0.02 N/A
2 100-yr 744.29 744.29 0.00 N/A
2 500-yr 744.89 744.87 0.02 N/A
150 10-yr 743.54 743.55 -0.01
150 50-yr 744.93 744.92 0.01 N/A
150 100-yr 745.79 745.79 0.00 N/A
150 500-yr 746.39 746.39 0.00 N/A
465 10-yr 745.85 ? 0.00
465 50-yr 746.91 746.92 -0.01 N/A
465 100-yr 747.23 747.23 0.00 N/A
465 500-yr 747.61 747.62 -0.01 N/A
540 10-yr 746.91 746.90 0.01
540 50-yr 747.77 747.75 0.02 N/A
540 100-yr 748.04 748.04 0.00 N/A
540 500-yr 748.40 748.41 -0.01 N/A
588 10-yr 748.41 748.41 0.00
588 50-yr 749.50 749.49 0.01 N/A
588 100-yr 750.08 750.08 Q.00 N/A
538 500-yr 750.89 750.89 0.00 N/A
638 10-yr 748.32 748.32 0.00
638 50-yr 749.46 749.45 0.01 N/A
638 100-yr 750.05 750.05 0.00 N/A
638 500-yr 750.87 750.87 0.00 N/A
1543 10-yr 750.03 750.02 0.01
1543 50-yr 751.46 751.46 0.00 N/A
1543 100-yr 751.76 751.76 0.00 N/A
1543 500-yr 751.99 751.99 0.00 N/A
1583 10-yr 752.56 752.56 0.00
1583 50-yr 752.89 752.89 0.00 N/A
1583 100-yr 753.03 753.03 0.00 N/A
1583 500-yr 753.23 753.23 0.00 N/A




Section From Duplicate | From Currently | Elevation
Number | Storm Event Run Effective FIS Differences Comments

1771 10-yr 754.18 754.18 0.00

1771 50-yr 754.95 754.95 0.00 N/A
1771 100-yr 755.41 755.41 0.00 N/A
1771 500-yr 756.11 756.11 0.00 N/A
1821 10-yr 754,13 754.13 0.00

1821 50-yr 754.92 754,92 0.00 N/A
1821 100-yr 755.39 755.39 0.00 N/A
1821 500-yr 756.09 756.09 0.00 N/A
2425 10-yr 755.41 755.41 0.00

2425 50-yr 755.93 755.93 0.00 N/A
2425 100-yr 756.07 756.07 .00 N/A
2425 500-yr 756.27 756.27 0.00 N/A
2475 10-yr 755.81 755.81 0.00

2475 50-yr 756.11 756.11 0.00 N/A
2475 100-yr 756.56 756.56 0.00 N/A
2475 500-yr 756.89 756.89 0.00 N/A
2535 10-yr 756.72 756.72 0.00

2535 50-yr 757.39 757.38 0.01 N/A
2535 100-yr 757.92 7?? 0.00 N/A
2535 500-yr 758.58 758.58 0.00 N/A
2575 10-yr 756.59 756.59 0.00

2575 50-yr 757.35 757.35 0.00 N/A
2575 100-yr 757.89 757.89 0.00 N/A
2575 500-yr 758.57 758.57 0.00 N/A
2810 10-yr 757.23 757.23 0.00

2810 50-yr 757.56 757.56 0.00 N/A
2810 100-yr 757.70 757.70 0.00 N/A
2810 500-yr 758.50 758.50 0.00 N/A
2840 10-yr 757.80 757.80 0.00

2840 50-yr 758.26 758.26 0.00 N/A
2840 100-yr 758.52 758.52 0.00 N/A
2840 500-yr 758.83 758.82 0.01 N/A
2880 10-yr 758.04 758.04 0.00

2880 50-yr 758.41 758.41 0.00 N/A
2880 100-yr 758.65 758.65 .00 N/A
2880 500-yr 759.73 759.73 0.00 N/A
2910 10-yr 757.95 757.95 0.00

2910 50-yr 758.32 758.32 0.00 NIA
2910 100-yr 758.56 758,56 0.560 N/A
2910 500-yr 759.70 759.70 0.00 N/A
3545 10-yr 759.86 759.86 0.00

3545 50-yr 760.31 760.31 0.00 N/A
3545 100-yr 760.52 760.52 0.00 N/A
3545 500-yr 760.80 760.80 0.00 N/A




Section From Duplicate | From C urrently | Elevation
Number |  Storm Event Run Effective FIS Differences Comments
3585 10-yr 76047 760.48 -0.01
3585 50-yr 760.78 760.78 G.00 N/A
3585 100-yr 761.00 761.00 0.00 N/A
3585 500-yr 761.20 761.20 0.00 N/A
3625 10-yr 760.60 760.59 0.01
3625 50-yr 761.02 761.02 0.00 N/A
3625 100-yr 761.32 761.32 0.00 N/A
3625 500-yr 761.66 761.66 0.00 N/A
3665 10-yr 760.65 760.64 0.01
3665 50-yr 761.04 761.04 0.00 N/A
3665 100-yr 761.33 761.33 0.00 N/A
3665 500-yr 761.66 761.66 0.00 N/A
4335 10-yr 764.74 764.75 -0.01
4335 50-yr 765.12 765.12 0.00 N/A
4335 100-yr 765.31 76531 0.00 N/A
4335 500-yr 765.51 765.51 0.00 N/A
4365 10-yr 765.45 765.45 0.00
4365 50-yr 767.30 767.30 0.00 N/A
4365 100-yr 767.56 767.56 0.00 N/A
4365 500-yr 767.81 767.81 0.00 N/A
- 4381 10-yr 765.58 765.58 0.00
4381 50-yr 767.85 767.85 0.00 N/A
4381 100-yr 768.10 768.10 0.00 N/A
4381 500-yr 768.46 768.46 0.00 N/A
4411 10-yr 767.93 767.93 0.00
4411 50-yr 767.96 767.96 0.00 N/A
4411 100-yr 768.19 768.19 0.00 N/A
4411 500-yr 768.54 768.54 0.00 N/A
MAX = 0.02
MIN = -0.02
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Appendix A
Flood Protection Study

for Eagle Pass, Texas

Elevation Differences between Currently Effective FIS
and Duplicate Effective model

TRIBUTARY 2 (50yr, 100-yr, and 500-yr only applicable)
MODEL = 50TRB2

Section From Duplicate | From Currently | Elevation
Number { Storm Event Run Effective FIS Differences Comments

2 10-yr 742.28 742.27 0.01 N/A
2 50-yr 742.55 742.57 -0.02
2 100-yr 742.72 742.75 -0.03
2 500-yr 742.94 743.01 -0.07

150 10-yr 743.68 743.68 0.00 N/A

150 50-yr 744.06 744.04 0.02

150 100-yr 744.24 744.22 0.02

150 500-yr 744.48 744.44 0.04

465 10-yr 744.92 744.92 0.00 N/A

465 50-yr 746.90 746.90 0.00

465 100-yr 747.16 747.16 0.00

465 500-yr 747.52 747.49 0.03

540 10-yr 74712 74712 0.00 N/A

540 50-yr 747.77 747.77 0.00

540 100-yr 748.09 748.09 0.00

540 500-yr 748.49 748.53 -0.04

588 10-yr 748.51 748.51 0.00 N/A

588 50-yr 749.50 749.50 0.00

588 100-yr 750.10 750.09 0.01

588 500-yr 750.92 750.93 -0.01

638 10-yr 748.44 748.44 0.00 N/A

638 50-yr 749.46 749.46 0.00

638 100-yr 750.07 750.07 0.00

638 500-yr 750.90 750,94 -0.04

1543 10-yr 750.01 750.01 0.00 N/A

1543 50-yr 751.46 751.46 0.00

1543 100-yr 751.76 751.76 0.00

1543 500-yr 751.99 751.99 0.00

1583 10-yr 752.56 752.56 0.00 N/A

1583 50-yr 752.89 752.89 0.00

1583 100-yr 753.03 753.03 0.00

1583 500-yr 753.23 753.23 0.00
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Section From Duplicate | From Currently | Elevation

Number Storm Event Run Effective FIS Differences Comments
1771 10-yr 754.18 754.18 0.00 N/A
1771 50-yr 754.95 754.95 0.00
1771 100-yr 755.41 755.41 0.00
1771 500-yr 756.11 756.11 0.00
1821 10-yr 754.13 754.13 0.00 N/A
1821 50-yr 754.92 754.92 0.00
1821 100-yr 755.39 755.39 0.00
1821 500-yr 756.09 756.09 0.00
2425 10-yr 755.41 755.41 0.00 N/A
2425 50-yr 755.93 755.93 0.00
2425 100-yr 756.07 756.07 0.00
2425 500-yr 756.27 756.27 0.00
2475 10-yr 755.81 755.81 0.00 N/A
2475 50-yr 756.11 756.11 0.00
2475 100-yr 756.56 - 0.00

2475 500-yr 756.89 756.89 0.00
2535 10-yr 756.72 756.72 0.00 N/A
2535 50-yr 757.39 757.39 0.00
2535 100-yr 757.92 757.92 0.00
2535 500-yr 758.58 758.58 0.00

- 2575 10-yr 756.59 756.59 0.00 N/A

2575 50-yr 757.35 757.35 0.00
2575 100-yr 757.89 757.89 0.00
2575 500-yr 758.57 758.57 0.00
2810 10-yr 757.24 757.24 0.00 NIA
2810 50-yr 757.46 757.46 0.00
2810 100-yr 757.87 757.87 0.00
2810 500-yr 758.59 758.59 0.00
2840 10-yr 757.38 757.38 0.00 N/A
2840 50-yr 758.18 758.18 0.00
2840 100-yr 758.25 758.25 0.00
2840 500-yr 768.72 758.72 0.00
2880 10-yr 757.99 757.99 0.00 N/A
2880 50-yr 758.32 758.32 0.00
2880 100-yr 758.41 758.41 0.00
2880 500-yr 759.69 759.69 0.00
2910 10-yr 757.92 757.92 0.00 N/A
2910 50-yr 758.24 758.24 0.00
2910 100-yr 758.33 758.33 0.00
2910 500-yr 759.69 759.69 0.00
3545 10-yr 759.83 759.83 0.00 N/A
3545 50-yr 760.31 760.31 0.00
3545 100-yr 760.54 760.54 0.00
3545 500-yr 760.80 760.80 0.00
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Section From Duplicate | From Currently Elevation
Number Storm Event Run Effective FIS Differences Comments
3585 10-yr 760.60 760.60 0.00 N/A
3585 50-yr 760.79 760.79 0.00
3585 100-yr 761.00 761.00 0.00
3585 500-yr 761.20 761.20 0.00
3625 10-yr 760.71 760.71 0.00 N/A
3625 50-yr 761.02 761.02 0.00
3625 100-yr 761.32 761.32 0.00
3625 500-yr 761.66 761.66 0.00
3665 10-yr 760.75 760.75 0.00 N/A
3665 50-yr 761.05 761.05 0.00
3665 100-yr 761.34 761.34 0.00
3665 500-yr 761.68 761.68 0.00
4335 10-yr 764.84 764.84 0.00 N/A
4335 50-yr 765.13 765.13 0.00
4335 100-yr 765.32 765.32 0.00
4335 500-yr 765.51 765.51 0.00
4365 10-yr 765.44 765.44 0.00 N/A
4365 50-yr 767.30 767.30 0.00
4365 100-yr 767.56 767.56 0.00
4365 500-yr 767.81 767.81 0.00
4381 10-yr 765.58 765,58 0.00 N/A
4381 50-yr 767.85 767.85 0.00
4381 100-yr 768.10 768.10 0.00
4381 500-yr 768.46 768.46 .00
4411 10-yr 767.93 767.93 0.00 N/A
4411 50-yr 767.96 767.96 0.00
4411 100-yr 768.19 768.19 0.00
4411 500-yr 768.54 768.54 0.00
MAX = 0.04
MIN = -0.07

A-20




Flood Protection Study for Eagle Pass, Texas
Appendix B

Appendix B presents how the SCS method was applied, hydrologic parameters used, rainfall rates
applied, flows determined, and a comparison to the Original Flood Insurance Study flows.

The Soil Conservation Service Method as applied in this Flood Protection Study.

The Soil Conservation Service (SCS) method for computing runoff from storm rainfall is based on
the theory of abstractions. The SCS method uses a 24-hour storm duration, which is considered
acceptable for the Eagle Pass area. It should be noted that when using this method a Type 1
antecedent moisture condition (AMC) should be used for the Eagle Pass area. A more complete
discussion of the SCS method is presented in NEH-4: “Hydrology” Section 4, National Engineering
Handbook by the Soil Conservation Service. The SCS method is described in Modem Sewer
Design, by the American Iron and Steel Institute.

The SCS developed an index, called the runoff curve number, to represent the combined hydrologic
effect of soil type, land use, agricultural land treatment class, hydrologic condition, and antecedent
soil moisture. These watershed factors were found to have the most significant impact on estimating
the volume of runoff, and can be assessed from soil surveys, site investigations, and land use maps.

The curve number is an indication of the runoff producing potential of the drainage area for a given
antecedent soil moisture condition, and can range in value from 0 to 100. The SCS runoff curve
numbers are grouped into three (3) antecedent soil moisture conditions:

AMCI Dry soil condition
AMCI Average soil condition
AMCIII Wet soil condition

Values of runoff curve numbers for all three conditions may be computed following guidelines in the
SCS “Hydrology” Section 4, National Engineering Handbook. Studies of hydrologic data indicate
that Antecedent Moisture Condition (AMC) 1 is not the average throughout Texas. Instead,
investigations have shown that the average condition ranges from AMC 1 in west Texas to between
AMC TI and AMC I in east Texas. Typical values are given in Figure 1 for AMC II. Adjustments
for the State of Texas were made to these curve numbers using Figure 1, which accounts for the
variation in dry to wet conditions. Figure 1 was obtained from the Natural Resource Conservation
Commission (formerly Soil Censervation Service) in Temple.

The SCS also classified surficial soils into four (4) hydrologic soil groups, and identified them by
letters A, B, C, and D, to represent watershed characteristics.

Group A: (low runoff potential) Soils having a high infiltration rate even when thoroughly wetted and
consisting chiefly of deep well-drained to excessively drained sands or gravels.

Group B: Soils having a moderate infiltration rate when thoroughly wetted and consisting chiefly of
moderately deep to deep, moderately well to well-drained soils with moderately fine to moderately
coarse texture.

Group C: Soils having a slow infiltration rate when thoroughly wetted and consisting chiefly of soils
with a layer that impedes downward movement of water or soil with moderately fine to fine texture.
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Group D: (High runoff potential) Soils having a very slow infiltration rate when thoroughly wetted
and consisting chiefly of clay soils with a high swelling potential, soils with a permanent high water
table, soils with a claypan or clay layer at or near the surface and shallow soils over nearly impervious
material.

A list of soils in Maverick County along with their hydrologic soil classification is given in the Soil
Conservation Service publication Soil Survey of Maverick County, Texas. Typical values for curve
numbers for the four (4) soil groups are listed in Appendix B. Typical curve numbers calculated for
this flood study appear in the next section.

Flows for streams studied in detail were calculated using the SCS method in the U.S. Army Corps of
Engineers - Hydrologic Engineering Center - Hydrologic Modeling System (HEC-HMS) program.
HEC-HMS is a Windows driven program, which serves as a platform to organize and calculate
runoff using various runoff methods. HEC-HMS models a watershed basin as separate hydrologic
elements connected by reaches and junctions at which input and output information can be displayed.
A basin schematic represents the hydrologic elements chosen, the connecting reaches, and type of
output desired.

Figure 2 shows the major drainage areas used in this study. No areas were delineated for the Rio
Grande River. Natural drainage boundaries were altered to some extent by construction of the
Maverick County Irrigation Canal and the new Loop 431 in the northeast part of Eagle Pass. Flows
for the Rio Grande River were obtained from the IBWC.

B-2




SEX9L 10] IIT % ‘II ‘T suonipuo) SIMISIOA JUSPIAUY
10} SISQUINN 29AINJ) JyoUny UOHIPUOY) 9FRIGAY 0] sjuaunsnlpy - z amdig

(1-11) 02" + 2

(r-11) Ob' + 1.
(1-11) 09" + |
(1-11) 08" + 1

~IIT) 20 ¢ ]

- -

LE3) ¥ + 11

B-3,







Hydrologic Parameters

Figure 2 shows the drainage areas used for this study. The drainage areas for each stream were
determined from digital U.S. Geological Survey quadrangle sheets obtained from Geographic
Information Systems of McAllen, Texas. Figure 3 shows the soils types used for this study,
compiled from the Soil Survey for Maverick County, Texas. Soil types in the Eagle Pass area
consist of B, C, and D soils, with B and C being equally dominant within the study area. Figure
4 shows existing land use taken from a planning map developed by Hejl, Lee, and Associates.
Sub-areas were broken up into the following: agricultural, commercial, industrial, residential,
public (cemeteries), public (housing, schools, city offices, etc), roads, and open spaces (parks). A
future land use map was used to determine new SCS curve numbers and recalculate flows for future
conditions.

Table 1 shows the curve numbers used in the study based on land use and soil types. Composite
curve numbers for each drainage area, taking into account land use and soil types, which are
tabulated in the following spreadsheets for existing AMC 1, future AMC 1, existing AMC 2, and
future AMC 2 conditions.

Table 1 - SCS Curve numbers used for the Eagle Pass Flood Study

Land use Curve Numbers
Soil Type B Soil Type C Soil Type D
Agriculture (Brush-Poor Cond.) 67 77 83
Commercial 92 94 95
Industrial 88 91 93
Residential (1/4 acre lots) 75 83 87
Public (Cemeteries-Poor Cond) 79 86 89
Public (Housing, schools, etc) 92 94 95
Roads 98 98 98
Open Space (Parks-Poor Cond.) 79 86 89

Initial rainfall losses used in the study were calculated based on the curve number (CN) and the
initial surface moisture storage capacity (IA) in units of depth. The curve number and initial
surface moisture are related to a total runoff depth for a storm by the following relationship:

S =1000 - (10 *CN)
CN

(Use AMC I curve numbers in equation). S is the currently available soil moisture storage
deficit in inches. The initial surface moisture IA is related to S by the relationship:

IA=02*S

This relation is based on empirical evidence established by the SCS. Initial rainfall losses were
calculated for each subarea and are tabulated.

It should be noted, that the percentage imperviousness for a sub-area was not accounted for
intentionally. The SCS curve numbers already generally account for the percentage of




imperviousness based on the soil type, land use and infiltration potential. Therefore, an over
estimation of discharges could result if the impervious factor were applied.

Rainfall data was developed from two sources: 1) Rainfail data from the National Weather Service
HYDRO-35, and 2) the U.S. Weather Bureau Technical Paper No. 40. These publications were
used for determining runoff for storm return periods of 2 years through 100 years. F igure 5 is an
intensity-duration-frequency curve for the Eagle Pass area. Log-normal graph paper was used to
plot each duration storm and to estimate the 500-year storm event. Rainfall intensities were then
mput to HEC-HMS.

A stream network or model is constructed for each area studied in detail. This network is the
model to which rainfall values are applied and peak discharges are determined as flows are routed
and combined progressively downstream. Flood hydrographs were routed based on a
Muskingum-Cunge method, which uses an eight-point cross-section taken from topography of the
stream.

Peak Discharges Summary

The original FIS flood study lists peak discharges in a Table entitiled Summary of Discharges table.
A 6-hour storm duration was used in the FIS study with a 5-minute time step. For the purposes of
this study a 24-hour storm duration was chosen with a 5 minute time step. Table 2 shows existing
and future peak flows for the full range of storm events at various locations in the study area.
Summary tables from the HEC-HMS program are included in this Appendix.

Flow Comparison — Original Flood Insurance Study and Calculated Flood Study Flows

Table 3 presents a comparison of flows between the original Flood Insurance Study and the
calculated Flood Study flows using the Soil Conservation Service method. The calculated Flood
Study Flows are higher for a few reasons:

1. Tt was difficult to determine how the initial soil loss rates for the Original Flood
Insurance Study were calculated. For the purposes of this study the SCS calculation of
the initial soil loss rate was used. Generally, the calculated soil loss rates were lower
than the Original FIS rates.

2. As development has occurred more impervious cover has been added to upstream areas
of the Main Arroyo and Unnamed Tributary. Land use has become more intense
increasing developed condition curve numbers.

3. Times of concentration have been reduced as new areas have developed with more
efficient conveyance systems.

4. The SCS office in Temple uses an adjustment in calculating the antecedent moisture
condition for Texas. (See Figure 1) This factor reduces the runoff for dryer regions of
the state.
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Table 3 — Summary of Peak Discharges

Existing Conditions 90,000 180,000 | 230,000 | 350,000
Future Conditions 90,000 180,000 | 230,000 { 350,000
Main Arroyo
Existing Conditions
E Junction 4 | 9551 1.76 286 791 1216 1706 2081 2489 3264
D Junction 6 | 7149 2.01 322 942 1446 2028 2464 2965 3897
Junction 14 | 5279 2.29 420 1166 1770 2471 2982 3572 4698
C Junction 7 | 4658 2.94 696 1744 .| 2569 3536 4233 5027 6596
B Junction 9 | 3026 3.13 802 1949 2850 3898 4654 5510 7202
A Junction 10 | 1623 3.26 854 2045 2967 4046 4826 5704 7451
Future Conditions
E Junction4 | 9551 1.76 336 891 1322 1826 2197 2577 3349
D Junction 6 | 7149 2.01 375 1043 1548 2134 2581 3059 3963
Junction 14 | 5279 2.29 465 1265 1868 2568 3091 3672 4756
c Junction 7 | 4658 2.94 728 1836 2664 3625 4332 5129 6652
B Junction 9 | 3026 3.13 829 2043 2944 3985 4749 5611 7260
A Junction 10 | 1623 326 882 2136 3061 4136 4927 5808 7510
Tributary 1
Existing Conditions
G Trib. 1-3 2508 0.30 178 334 442 568 662 764 965
F Junction8 | 1588 0.47 223 451 616 809 955 1114 1434
Junction 13| 873 0.65 293 611 834 1105 1305 1524 1971
Future Conditions
G Trib. 1-3 2508 0.30 178 334 442 568 662 764 965
F Junction8 | 1588 0.47 223 451 616 809 955 1114 1434
Junction 13 873 0.65 298 611 834 1105 1305 1524 1971
Tributary 2
Existing Conditions
M Trib. 2-7 8155 0.07 35 67 88 114 133 153 193
L Junction 1 | 6235 0.30 114 237 326 429 507 594 764
1 Junction2 | 3984 0.68 149 353 516 716 870 1047 1406
H Junction 3 638 1.07 187 483 728 1012 1232 1474 1942
Junction 11 465 1.09 189 439 737 1025 1247 1491 1962
Future Conditions
M Trib. 2-7 8155 0.07 46 80 102 127 147 167 205
L Junction 1 6235 0.30 124 250 339 443 521 608 776
I Junction2 | 3984 0.68 181 411 587 799 960 1145 1507
H Junction 3 638 1.07 231 567 832 1126 1340 1614 2127
Junction 11 465 1.09 233 573 842 1138 1354 1631 2145
Tributary 3
Existing Conditions
s} Trib 3-3 15040 0.20 73 174 249 339 407 428 644
N Junction 5 | 11787 0.50 155 373 536 ™ 879 1044 1399




Junction 12
Tributary 3
Future Conditions
(o] Trib 3-3 15040 0.20 73 174 249 339 407 425 644
N Junction 5 | 11787 0.50 155 373 536 731 879 1044 1399
Junction 12 | 9933 0.67 184 462 676 937 1134 1356 1827
Unnamed Trib.
Existing Conditions
J Junction2 | 13371 0.98 263 633 920 1264 1524 1817 2419
H Junction3 | 11519 1.20 333 755 1092 1534 1859 2221 2945
G Junction4 | 10339 1.57 376 874 1281 1809 2213 2669 3488
F Junction5 | 9195 1.85 430 1006 1487 2107 2586 3128 4100
E Junction6 | 7837 1.99 445 1043 1539 2199 2708 3290 4346
D Junction 7 6342 2.39 514 1213 1786 2567 3173 3863 5127
C Junction 8 3687 2.81 562 1339 1928 2696 3344 4139 5604
B Junction 8 | 2368 3.07 595 1382 2009 2804 3465 4297 5853
A Junction 10| 1242 3.27 610 1428 2076 2893 3576 4439 8074
Future Conditions
J Junction2 | 13371 0.98 484 950 1272 1645 1923 2225 2821
H Junction3 | 11519 1.20 550 1083 1499 1958 2295 2664 3370
G Junction4 | 10339 1.57 617 1265 1763 2338 2768 3156 4030
F Junction 5 9195 1.85 686 1442 2023 2702 3208 3678 4712
E Junction 6 7837 1.99 710 1488 2109 2834 3377 3906 4994
D Junction 7 6342 2.39 784 1665 2384 3241 3878 4520 5799
C Junction 8 3687 2.81 850 1787 2502 3410 4138 4901 6367
B Junction 9 2368 3.07 859 1846 2587 3518 4278 5088 6640
A Junction 10| 1242 3.27 882 1301 2658 3617 4411 5262 6895
Tributary to Seco Creek
Existing Conditions
A TSCO-1 4544 0.28 29 111 185 278 354 435 623
B Junction 1 2590 0.48 150 317 453 618 751 874 1133
C Junction 2 1760 0.60 188 384 545 724 876 1013 1285
Future Conditions
A TSCO-1 4544 0.28 105 254 363 495 603 704 o41
B Junction 1 2590 0.48 212 452 622 813 975 1097 1437
C Junction 2 1760 0.60 246 517 694 a1 1069 1190 1539
{1) Discharge Points shown on Drainage Area Map
(2) Description taken from HEC-HMS models
(3) Stream Stations taken from HEC-RAS models
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Appendix B
Existing AMC 1
Sub-Watershed Work Sheets
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Appendix B
Existing AMC 2
Sub-watershed Work Sheets
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Appendix B

Main Arroyo, Tributary 1, Tributary 2, and Tributary 3
HEC-HMS Summary Printouts

Existing and Future Conditions

2,5, 10, 25, 50, 100, and 500-year Storm Events



Basin Model: EPCREEK

Project: EPCREEK

HEC-HMS

cl
=

i

unc

B-45



HMS * Summary of Results

Project : EPCREEK Run Name : EXISTING 2 YEAR

Start of Simulation : 10Jun98 1134 Basin Model : EPCREEK
End of Simulation : 11Jun98 1800 Precip Model 2 YEAR STORM
30Jun%s8 1906 Contreol Specs : HYPO 1

-

Execution Time

-

Hydrologic Discharge Time of Total Drainage

Blement Peak Peak Volume Area
{cfa) {ac £t} (8q mi)

TRIB2-7 35.172 11 Jun 98 0006 3.5103 0.065
ROUTE1 34.990 11 Jun 98 0022 3.9106 0.065
TRIB2-6 79.643 11 Jun 98 0016 10.921 0.239
Junction-1 114.02 11 Jun 98 0018 14.832 0.304
ROUTE2 113.72 11 Jun 98 0036 14.837 0.304
TRIB2-5 33.933 11 Jun $8 0016 5.4125 0.279
TRIB2-4 13.224 10 Jun 98 2400 1.7601 0.098%
Junction-2 148.82 11 Jun 98 0034 22.010 0.682
ROUTE3 148.38 11 Jun 98 0040 22.011 0.682
M\‘RIBZ-Z 23.825 11 Jun 98 0024 4.2314 0.238
_éIB2—3 23.102 11 Jun S8 0014 3.4075 0.147
Junction-3 186.56 11 Jun S8 0038 29.650 1.067
ROUTE4 186.35 11 Jun 98 0038 29.650 1.067
TRIB2-1 7.4%00 10 Jun 98 2354 0.72823 0.025
Junction-11 188.82 11 Jun 98 0038 30.378 o 1.092.
—— TRIB3-3 72,771 10 Jun 98 2356 7.2149% ¢.203
ROUTES 72.694 10 Jun 98 2400 7.2184 0.203
TRIB3-2 B6.395 11 Jun 98 0006 10.449 0.294
Junction-5 155.35 11 Jun 98 0002 17.668 0.497
ROUTES6 155.02 i1 Jun 98 0004 17.669 0.497
TRIB3-1 30.719 10 Jun 98 2358 3.627¢6 0.170
Junction-12 183.57 11 Jun 98 0004 21.297 0.667
_ Junction-4 286.05 11 Jun %8 0034 $1.675 1.759
ROUTE7 7 285.23 i1 Jun 98 0038 51.677 1.759
ARROYO4 78.216 10 Jun 98 2400 8.3572 0.251
Junction-6 322.59 11 Jun 98 0012 60.034 2.010
ROUTES 321.84 11 Jun 98 0016 60.031 2.010
- ARROYO3 126 .89 10 Jun %8 2400 12.9%78 0.284
anction-14 420.05 11 Jun 98 0012 73.008 2.2%4
TRIB1-3 177.62 10 Jun 98 2400 18.110 0.301
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’JHydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) {ac ft) (sq mi)

ROUTES .~ 177.37 11 Jun 98 0002 18.113 0.301
TRIB1-2 46.130 11 Jun 98 0004 5.3906 0.173
Junction-g§ - 223.43 11 Jun 98 0002 23.504 0.474
ROUTE10 223.12 11 Jun 98 0004 23.502 0.474
TRIB1-1 . 98.392 10 Jun 98 2352 8.3393 0.173
Junction-13 -~ 298.11 11 Jun 98 0002 31.842 0.647
Junction-7 696.13 11 Jun 98 0008 104.85 2.941
ROUTE11 ‘694.13 11 Jun S8 0010 104.85 2.941
ARROYO2 124.23 10 Jun 98 2400 12.217 0.193
Junction-9 802.36 11 Jun 98 0008 117.06 3.134
ROUTE12 798.90 11 Jun 98 0012 117.06 3.134
ARROYO1 57.625 11 Jun 98 0020 8.0540 0.121
Junction-10 854.11 11 Jun 98 0012 125.12 3.255
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HMS * Summary of Results

Project : EPCREEK Run Name : EXISTING 5 YEAR

Start of Simulation : 10Jun98 1134 Bagin Model : EPCREEK
End of Simulation t+ 11Jun98 1800 Precip Model : 5 YEAR STORM

Execution Time : 30Jun98 1506 Control Speca : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac £t) (sq mi)
TRIB2-7 66.580 11 Jun 98 0004 7.8278 0.065%
ROUTE1 66,312 11 Jun %8 0016‘ 7.8279 0.065
TRIB2-6 170.55 11 Jun 98 0014 23.772 0.239
Junctien-1 236.84 11 Jun 58 0014 31.600 0.304
ROUTE2 236.31 11 Jun 98 0028 31.603 0.304
TRIB2-5 114.04 11 Jun 98 @010 15.724 0.279
TRIB2-4 49.167 10 Jun 98 2356 5.2802 0.099
Junction-2 353.43 11 Jun 98 0024 52.607 0.682
"FOUTEB 352.64 11 Jun 98 0028 52.607 0.682
RIB2-2 83,109 11 Jun 98 0016 12.654 0.238
<IB2-3 69.774 11 Jun 98 0008 8.271¢ 0.147
Junction-3 483.20 11 Jun 98 0026 74.572 1.067
ROUTE4 482,39 11 Jun 98 0028 74.572 1.067
TRIB2-1 19.960 10 Jun 98 2352 1.8317 0.025
Junction-11 489.29 11 Jun %8 0028 76.404 1.092
TRIB3-3 173.81 10 Jun 958 2354 17.013 0.203
ROUTES 172.94 10 Jun 98 2358 17.013 0.203
TRIB3-2 207.75 11 Jun 98 0004 24.639 0.294
Junction-5 372.52 10 Jun 98 2400 41.652 0.4397
ROUTEé6 371.91 11 Jun 98 0002 41.653 0.497
TRIB3-1 100.42 10 Jun 98 2354 10.167 0.170
Junction-12 461.78 10 Jun 98 2400 51.819 0.667
Junction-4 790.62 11 Jun 98 0008 128.22 1.759
ROUTE7 789.80 1{ Jun 98 0012 128.22 1.759
ARROYO4 193.60 10 Jun %8 2358 20.125 0.251
Junction-§ 942.08 11 Jun 58 0008 148.34 2.010
ROUTEB 940.64 11 Jun %8 ¢©010 148.32 2.010
- RROYO3 267.50 10 Jun 98 2358 28.248 0.284
nection-14 1166.2 11 Jun 98 0008 176.57 2.294
TRIB1-3 334.15 10 Jun 98 2400 36.249 0.301
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VHydrologic Discharge Time of Total Drainag.
Element Peak Peak Volume Area
{cfgm) {ac ft) (8q mi)
ROUTES 333.26 11 Jun 98 0002 36.249 0.301
TRIB1-2 118.73 10 Jun 98 24900 13.264 0.173
Junction-8 451.48 11 Jun 98 0002 49.513 0.474
ROUTE10 451.48 11 Jun 98 0002 49.513 0.474
TRIB1-1 200.49 10 Jun 98 2352 17.865 0.173
Junction-13 611.44 10 Jun 98 2400 67.379 0.647
Junction-7 1744.0 11 Jun 98 0004 243.95 2.941
ROUTEll i741.5 11 Jun 98 0006 243.94 2,941
ARROYO2 228,47 10 Jun 98 23s8 24.084 0.193
Junction-9 1949.0 11 Jun 98 0004 268.02 3.134
ROUTE12 15456.0 11 Jun 98 0008 267.99 3.134
ARROYO1 106.32 11 Jun S8 0018 15.641 0.121
Junction-10 2044.6 11 Jun 98 0008 283.63 3.255
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Project : EPCREEK

Start of Simulation :
End of Simulation :
Execution Time :

HMS * Summary of Results

10Jun98 1134
11Jun98 1800
30Jun98 1906

Basin Model
Precip Model
Control Specs

Run Name

: EXISTING 10 YEAR

: EPCREEK
10 YEAR STORM
HYPO 1

"

B-50

Hydrologic Discharge Time of Total Drainage

Element Peak Peak Volume Area
(cfa) (ac ft) (ag mi)

TRIB2-7 88.424 11 Jun 98 0004 10.812 0.065
ROUTE1 88.080 1l Jun 98 0016‘ 10.813 0.065
TRIB2-6 237.99 11 Jun 98 (0014 33.911 0.239%
Junction-1 325.78 11 Jun 98 0014 44.728 0.304
ROUTE2 324.91 11 Jun 98 0026 44.725 0.304
TRIB2-5 183.36 11 Jun 98 0008 24.789 0.279
TRIB2-4 80.112 10 Jun 98 2354 8.4092 0.09%9
Junction-2 516.05 1l Jun 98 0020 77.923 0.682
ROUTE3 514.45 11 Jun 98 0026 77.904 0.682
T RIB2-2 135.85 11 Jun 98 0014 20.216 0.238
-RIB2-3 108.58 11 Jun 98 0008 14.314 0.147
Junction-3 727.60 11 Jun 98 0022 112.43 1.067
ROUTE4 725.91 11 Jun 98 0024 112.42 1.067
TRIB2-1 29.415 10 Jun 98 2352 2.7535 0.025
Junction-11 - 736.82 11 Jun 98 0024 115.18 1.092
TRIB3-3 248.88 10 Jun 98 2354 24.993 0.203
ROUTES 248.00 10 Jun 98 2356 24.993 0.203
TRIB3-2 299.28 1l Jun S8 (0004 36.196 0.29%4
Junction-5 535.55 10 Jun 98 2400 61.189 0.497
ROUTES 534.06 11 Jun 98 0002 61.189 0.437
TRIB3-1 157.54 10 Jun 98 2354 15.848 0.170
Junction-12 675.49 10 Jun 98 2400 77.037 0.667
Junction-4 1216.4 11 Jun %8 0006 192.22 1.759
RCUTE7 1213:.9 11 Jun %8 0010 1982.20 1.759
ARROYO4 281.22 1¢ Jun 58 2356 29.750 0.251
Junction-6 1446.1 11 Jun S8 00606 .221.99 2.010
ROUTES 1443.3 11 Jun 98 0008 221.96 2.010
~*RROYO3 369.74 10 Jun 98 2358 40.296 0.284
unction-14 1770.2 11 Jun 98 0006 262.25 2.294
TRIB1-3 442.41 10 Jun 98 2400 50.070 0.301




’*JHydrologic Diacharge Time of Total Draina.dc

Element Pealk Peak Volume Area
(cfe) {ac £t} {sq mi}
ROUTES 441.61 10 Jun %8 2400 50.069 0.301
TRIB1-2 174.63 10 Jun 98 2400 19.785 0.173
Junction-8 616,24 10 Jun 98 2400 69.854 0.474
ROUTEL0 ) 615.4% 11 Jun 98 0002 69.852 0.474
TRIB1-1 272.21 10 Jun 98 2352 25.328 0.173
Junction-13 838.63 ' 10 Jun 98 2358 95.180 0.647
Junction-7 2568.9 11 Jun %8 0004 357.43 2.941
ROUTE1l1l 2567.¢6 11 Jun 98 0004 357.42 2.941
ARROYO2 300.14 10 Jun 98 2353 33.070 0.193
Junction-9 2850.3 11 Jun 98 0004 390.49 3.134
ROUTE12 2839.9 11 Jun %8 0006 350.46 3.134
ARROYO1 140.16 11 Jun 98 (o018 21.349 0.121
Junction-10 2967.1 11 Jun 98 0008 411.81 3.255

B-51




Project

HMS * Summary of Resultg

: EPCREEK

Start of Simulation : 10Juns8 1134
End of Simulation ¢ 11Jun98 1800

Execution Time

¢ 30Jun38 1507

Run Name

: EXISTING 25 YEAR

Basin Model
Precip Model
Control Specs

EPCREEK

25 YEAR STORM EVENT
BYPO 1

-

s,

Hydrologic Digcharge Time of Total DPrainage
Element Peak Peak Volume Area
(cfs} {ac ft) (sq mi)
TRIB2-7 113.59 11 Jun 58 0002 14.394 0.065
ROUTEL 113.12 11 Jun 98 0014. 14.385 0.065
TRIB2-6 316.83 11 Jun 98 0012 46.302 0.239
Junction-1 429.4¢ 11 Jun 98 Q014 60.697 0.304
ROUTE2 428,55 11 Jun 98 0024 60.695 0.304
TRIB2-5 270.44 11 Jun 98 o008 36.517 0.279
TRIB2-4 119.46 10 Jun 98 2354 12.480 0.099
Junction-2 715.78 11 Jun 98 0018 109.69 ¢.682
ROUTE3 708.42 11 Jun 98 0028 105.59 0.682
RIB2-2 202.72 11 Jun 98 0014 30.002 0.238
«<IB2-3 156.61 11 Jun 98 ©006 20.763 0.147
Junction-3 1011.5 11 Jun 98 0022 160.36 1.067
ROUTE4 1010.6 11 Jun $8 0024 160.34 1.067
TRIB2-1 41.087 10 Jun 98 2350 3.9149 0.025
Junction-11 1025.2 11 Jun 98 0024 164.25 - l1.092
TRIB3-3 339,34 10 Jun %8 2354 34.911 0.203
ROUTES 338.33 10 Jun 98 2356 34.915 0.203
TRIB3-2 409.52 11 Jun 98 0002 50.560 0.294
Junction-5 730.94 10 Jun 98 2358 85.475 0.497
ROUTES6 730.74 10 Jun 98 2400 85.473 0.497
TRIB3-1 228.67 10 Jun %8 2352 23.154 0.170
Junction-12 $37.09 1¢ Jun 98 2353 108.63 0.667
Junction-4 1706.1 11 Jun 98 0006 272.88 1.759
ROUTE? . 1704.5 11 Jun %8 0008 272.87 B 1.759
ARROYO4 386.99 10 Jun 98 2356 41.856 0.251
Junction-6 2027.7 11 Jun 98 0004 314.73 2.010
ROUTES 2024.5 11 Jun 98 0006 314.70 2.010
RROYQ3 489.69 10 Jun 98 2358 55.020 0.284
anction-14 2471.0 11 Jun 98 Qo004 369,72 2.294
TRIB1-3 567.52 10 Jun 98 2400 66.654 0.301
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wJHydrologic

Discharge Time of Total Drainage.
‘lement Peak Peak Volume Area
(cfs) (ac ft) (sq mi)
ROUTESY 567.48 10 Jun 98 2400 66.653 0.301
TRIB1-2 242.01 10 Jun 98 2358 27.962 0.173
Junction-8 8095.43 10 Jun 98 2400 94.615 0.474
ROUTEL1OQ 806.96 11 Jun 98 0002 94.612 0.474
TRIBl-1 357.38 10 Jun 98 2350 34.41S8 0.173
Junction-13 1104.6 10 Jun 98 2358 129,03 0.647
Junction-7 3535.8 11 Jun 98 0002 498.75 2.941
ROUTELl1l 3527.2 11 Jun 98 Q002 498.74 2.941
ARRQYO2 382.91 10 Jun 98 2353 43.816 0.193
Junction-9 3898.1 11 Jun 58 0002 542.56 3.134
ROUTE12 3882.90 11 Jun S8 0006 542.54 3.134
ARROYO1 178.84 11 Jun 98 0016 28.155 0.121
Junction-10 4046.0 11 Jun 98 0006 570.70 3.255
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HMS * Summary of Results

Project : EPCREEK Run Name : EXISTING 50 YEAR

Start of Simulation : 10Jun%8 1134 Basin Model EPCREEK
End of Simulation : 11Jun9%8 1800 Precip Model : 50 YEAR STORM EVENT

.

Execution Time : 30Jun98 1907 Control Specs : HYPO 1
Hydrolegic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfs) {ac £t) {sg mi)
TRIB2-7 132.68 11 Jun 98 0002 16.781 0.065
ROUTE1l 132.17 11 Jun 98 0014 » 16.786 0.065
TRIB2-6 376.20 11 Jun 98 0012 54.655 0.239
Junction-1 507 .47 11 Jun 98 0014 71.441 0.304
ROUTR2 506.21 11 Jun 98 0024 71.439 0.304
TRIB2-5 336.75 11 Jun 98 0006 44 .709 0.279
TRIB2-4 149.14 10 Jun 98 2354 15.334 0.099%
Junction-2 869.77 11 Jun 98 ©O0le 131.48 0.682
_ ROUTES3 858.25 11 Jun 98 0026 131.31 0.682
RIB2-2 253.96 11 Jun 58 0012 36.862 0.238
AIB2-3 193.06 11 Jun 98 0006 25.236 0.147
Junction-3 1232.3 11 Jun 98 0022 193.41 1.067
ROUTE4 1229.5 11 Jun 98 0026 193.38 1.067
TRIB2-1 49.844 10 Jun 98 2350 4.7128 0.025
Junction-11 1246.5 11 Jun 98 0024 198.10 1.092
TRIB3-3 407.10 10 Jun 98 2354 41.667 0.203
ROUTES 406.29 10 Jun 98 2356 41.667 0.203
TRIB3-2 492.48 11 Jun 98 0002 60.346 0.294
Junction-5 879.08 10 Jun 98 2358 102.01 0.497
ROUTE6 878.12 10 Jun 98 2400 102.01 0.497
TRIB3-1 282.68 10 Jun 98 2352 28.239 0.170
Junction-12 1i34.2 10 Jun 98 2358 130.25 0.667
Junction-4 2081.2 11 Jun 98 0006 328.35 1.759
ROUTE7 2078.7 11 Jun 58 0008 328.33 1.759
ARROYO4 466.31 10 Jun 98 2356 50.09% 0.251
Junction-6 24863.5 11 Jun 98 0004 378.43 2,010
ROUTES 2458.4 11 Jun 98 0006 378.40 2.010
ARROYO3 579.75 10 Jun 98 2358 64.946 0.284
nction-14 2982.3 11 Jun 98 0004 443.35 2.294
TRIB1-3 €62.34 10 Jun 98 2358 77.708 0.301




Hydrologic Discharge Time of " Total Drainag

~™Element Peak Peak Volume Area
{cfs} (ac ft) (8q mi)
ROUTES 662.10 10 Jun 98 2400 77.707 0.301
TRIB1-2 293.14 10 Jun 98 2358 33.564 0.173
Junction-8 954.73 10 Jun 98 2400 111.27 0.474
ROUTEL0 $52.36 10 Jun 98 2400 111.27 0.474
TRIB1-1 421.38 10 Jun 98 2350 40.526 0.173
Junction-13 1305.3 10 Jun 98 2358 151.80 0.647
Junction-7 4233.2 11 Jun 98 0002 595.15 2.941
ROUTE1l1l 4223.1 11 Jun 98 0002 595.12 2.941
ARROYO2 445.29 10 Jun 58 2358- 50.965 0.193
Junction-9 4653.9 11 Jun 98 0002 646.09 3.134
ROUTE12 4634.7 11 Jun 98 0006 645.98 3.134
ARROYO1 208.07 11 Jun 98 0016 32.673 0.121
Junction-10 4826.3 11 Jun 98 0006 678.65 3.255
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HMS * Summary of Results

Project : EPCREEK Run Name : EXISTING 100 YEAR
Start of Simulation : 10Jun98 1134 Basin Model : EPCREEK
End of Simulation : 11Jun98 1800 Precip Model : 100 YEAR STORM
Execution Time t 30Jun9%8 1s07 Control Specs : HYPO 1
Hydrologic Discharge Time of Total Prainage
Element Peak Peak Volume Area
(cfs) {ac £t) (sq mi)
TRIB2-7 153.30 11 Jun 98 0002 19.845 ¢.065
ROUTE1 152.77 11 Jun 98 0014 19.843 0.065
TRIB2-6 442,54 11 Jun 98 0012 65.459 0.239
Junction-1 594,31 11 Jun 98 0012 85.302 6.304
ROUTE2 583.20 11 Jun 58 0022 85.300 0.304
TRIB2-5 415.06 11 Jun 98 0006 55.561 0.279
TRIB2-4 183.58 10 Jun 98 2354 19.123 0.099
Junction-2 1047.3 11 Jun 98 (0016 159.98 0.682
.. ROUTE3 1030.9 11 Jun 98 0028 159.74 0.682
‘RIB2-2 314.86 11 Jun 98 0012 45.972 0.238
.RIB2-3 235.38 11 Jun 98 0006 31.134 0.147
Junction-3 1473.9 11 Jun 98 0024 236.84 1.067
ROUTE4 1471.0 11 Jun 98 0026 236.81 1.067
TRIB2-1 59.663 10 Jun 98 2350 5.7581 0.025
Junction-11 1480.7 11 Jun 88 0026 242 .57 1.092
TRIB3-3 482.23 10 Jun 98 2354 50.468 0.203
ROUTES 480.67 10 Jun 98 2356 50.467 0.203
TRIB3-2 585.78 11 Jun 98 0002 73.091 0.294
Junction-5 1044.8 10 Jun 98 2358 123.56 0.497
ROUTE®6 1042.6 10 Jun 98 2400 123.56 0.497
TRIB3-1 344.73 10 Jun 98 2352 34.958 0.170
Junction-12 1355.5 10 Jun 98 2358 158.51 0.667
Junction-4 2489.4 11 Jun 98 0004 401.08 1.75%
ROUTE?7 2484 .9 11 Jun 98 0006 401.08 1.758
ARROYO4 555.04 10 Jun 98 2356 60.855 0.251
Junction-6 2964.6 11 Jun S8 0004 461.93 2.010
‘NROUTEB 2955.3 11 Jun 98 0006 461.87 2.010
{RROYO3 678.29 10 Jun 98 2358 77.784 0.284
anction-14 3572.1 11 Jun 98 0004 539.66 2.294
TRIB1-3 764.20 10 Jun 98 2358 91.899 0.301
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ﬁJHydrologic Discharge Time of Total Drainag
Element Peak Peak Volume Area

(cfa) (ac ft) {(sq mi)
ROUTESY 763.78 10 Junr 58 2400 91.897 0.301
TRIB1-2 350.97 10 Jun 98 2358 40.889 0.173
Junction-8 1113.5 10 Jun 98 2400 132.7% 0.474
ROUTE10 1111.5 10 Jun 98 2400 132.739 0.474
TRIB1l-1 450.38 10 Jun 98 2350 48.418 0.173
Junction-13 1523.6 10 Jun 98 2358 181.20 0.647
Junction-7 5027.2 11 Jun 98 0002 720.86 2.941
RCUTE1]l 5015.3 11 Jun 38 0002 720.87 2.941
ARROYO2 511.71 10 Jun S8 2358l 60.129 0.193
Junction-9 5509.9 11 Jun 98 0002 781.00 3.134
ROUTE12 5488.1 11 Jun 98 0004 78C.87 3.134
ARROYO1 2359.90 11 Jun 98 0016 38.457 0.121
Junction-10 5706.7 11 Jun 98 0006 819.33 3.255
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Project : EPCREEK

HMS * Summary <f Results

Run Name

EXISTING 500 YEAR

Start of Simulation : 10Jun$8 1134 Basin Model : EPCREEK

End of Simulation : 11Jun$8 1800 Precip Model : 500 YEAR STORM

Execution Time : 30Jun98 1907 Control Specs : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area

(cfs) {ac £t) {sq mi)

TRIB2-7 193.21 11 Jun 98 0002 27.886 0.065
ROUTEL 192.12 11 Jun 98 0014 27.882 0.065
TRIB2-6 571.91 11 Jun 98 0012 94.100 0.239
Junction-1 763.89 11 Jun 98 0012 121.98 0.304
ROUTE2 761.82 11 Jun 98 0020 121.98 0.304
TRIB2-5 583.84 11 Jun 98 0004 85.324 0.27%
TRIB2-4 262.64 10 Jun 98 2352 29.551 0.099
Junction-2 1406.2 11 Jun 98 0012 236.85 0.682
ROUTE3 1378.4 11 Jun 38 0032 236.60 0.682
TRIB2-2 446,52 11 Jun 98 0010 71.041 0.238
.RIB2-3 325.58 11 Jun S8 0004 47.200 0.147
Junction-3 1941.5 11 Jun 98 0026 354.85 1.067
ROUTE4 1938.7 11 Jun 98 0028 354.82 1.067
TRIB2-1 81.651 10 Jun 98 2350 8.5798 0.025
Junction-11 1962.2 - 11 Jun 98 0028 363.40 1,092
TRIB3-3 643.88 10 Jun 98 2352 74.030 0.203
ROUTES 641.74 10 Jun 98 2356 74.016 0.203
TRIB3-2 777.60 11 Jun 98 0002 107.22 0.294
Junction-5 1398.5 10 Jun 98 2358 181.23 0.4597
ROUTEG 13983.5 10 Jun 98 2400 181.23 0.497
TRIB3-1 484.91 10 Jun 98 2352 53.322 0.170
Junction-12 1827.4 10 Jun 98 2356 234.55 0.667
Junction-4 3264.2 11 Jun 98 0002 5987.95 1.759
ROUTE7 3254.0 11 Jun 98 0006 597.88 1.758%
ARRCYO4 744.37 10 Jun 98 2354 89.729 0.251
Junction-6 3897.3 11 Jun 98 0002 687.61 2.010
ROUTESB 3883.8 11 Jun 98 0004 687.52 2.010
ARROYO3 881.68 10 Jun 98 2356 111.82 0.284
unction-14 4698.0 11 Jun 58 0002 799.33 2.2%4
TRIB1-3 964.93 10 Jun 88 2358 129.13 0.301
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l:’ydrologic Discharge Time of Total Drainage
. lement Peak Peak Volume Area
{cfr) (ac ft) (sq mi)

- AOUTES 562.68 10 Jun 98 2400 129.13 0.301
TRIB1-2 473.58 10 Jun $8 2358 60.606 0.173
Junction-8 1433.¢ 10 Jun 98 2358 189.74 0.474
ROUTE10 1432.5 10 Jun %98 2400 189.73 0.474
TRIB1-1 638.04 10 Jun 98 2350 69.295 0.173
Junction-13 1971.2 10 Jun %8 2354 259.02 0.647
Junction-7 6596.0 10 Jun 98 2400 1058.4 2.941
ROUTE11 6581.7 11 Jun 98 0002 1058.3 2.941
ARROYO2 €41.85 10 Jun 98 2356 . 84.130 0.193
Junction-9 7202.0 10 Jun 958 2400 1142.5 3.134
ROUTE12 7181.5 11 Jun 98 0004 1142 .4 3.134
ARROYO1 298.47 11 Jun 98 001§ 53.581 0.121
Junction-10 7451.8 11 Jun 98 0004 1195.9 3.255

™~ o



i

Project : EPCRERK

HMS * Summary of Results

Run Name : EPCRFUT 2 YR

Start of Simulation : 10Junss8 1134 Basin Model : EPCRFUT
End of Simulation : 11Jun98 1800 Precip Model : 2 vEar STORM
Execution Time : 01Jul9s 1848 Control Specs : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfs) (ac £t} (sq mi)
TRIB2-7 45.899 11 Jun 98 0004 5.0046 0.065
ROUTE1 45.612 11 Jun 98 0018. 5.0038 0.065
TRIBZ-6 78.642 11 Jun %8 0016 10.883 0.239
Junction-1 124,13 11 Jun 58 o018 15.887 0.304
ROUTE2 123.68 11 Jun 98 0034 15.890 0.304
TRIB2-5 69.682 11 Jun 988 0010 9.2524 0.279
TRIB2-4 12.940 10 Jun $8 2400 1.750%9 0.09%
Junction-2 181.09 11 Jun 98 0032 26,894 0.682
ROUTE3 180.78 11 Jun 88 0036 26.895 0.682
" RIB2-2 33.680 11 Jun 98 0020 5.4912 0.238
RIB2-3 27.920 11 Jun 98 0012 3.9447 0.147
Junction-3 230.69 11 Jun 98 0034 36.330 1.067
ROUTE4 230.35 11 Jun S8 0036 36.331 1.067
TRIB2-1 7.3642 10 Jun 98 2354 0.72515 0.025
Junction-11 232.91 ) 11 Jun 98 0036 37.05¢6 1?692
TRIB3-3 71.663 10 Jun 98 2356 7.1868% 0.203
ROUTES 71.487 10 Jun 58 2400 7.1870 0.203
TRIB3-2 85,149 11 Jun %8 0006 10.409 0.294
Junction-5S 153,01 11 Jun 98 o00cC2 17.59% 0.497
ROUTES 152.68 11 Jun 98 0004 17.597 0.497
TRIB3-1 30.125 10 Jun 98 2353 3.6101 0.17¢
Junction-12 180.72 11 Jun 98 0004 21.207 0.667
Junction-4 336.11 11 Jun S8 0032 58.263 1.759
ROUTE7 335.27 11 Jun 98 (036 58.267 - 1.75¢%
ARROYO4 77.019 10 Jun 98 2400 8.3238 0.251
Junction-6 374.90 11 Jun 98 0014 66.591 2.010
ROUTES 374.16 11 Jun 98 0018 66.590 2.010
A!\RROYO3 125,15 10 Jun 98 2400 12.9833 0.284
unction-14 465.84 11 Jun 98 0014 79.522 2.294
TRIB1-3 175.36 10 Jun 98 2400 18.055 0.301
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‘_Jﬂydrologic Discharge Time of Total D;;;;;;;“
Element Peak Peak Volume Araa
. (cfs) {ac ft) (sg mi)
ROUTES 175.12 11 Jun 98 0002 18.058 0.301
TRIB1-2 45.419 11 Jun 98 0004 5.3684 0.173
Junction-8 220.46 11 Jun 98 0002 23.426 0.474
ROUTE1Q 220.1s8 11 Jun %8 0004 23.425 0.474
TRIB1-1 96.991 10 Jun 98 2152 8.3110 0.173
Junction-13 294 .14 11 Jun 58 0002 31.736 0.647
Junction-7 728.29 11 Jun 98 (008 111.26 2.943
ROUTE11l 727.61 11 Jun 98 0010 111.26 2.941
ARROYO2 122.65 10 Jun 98 2400 12.180 0.13%3
Junction-9 829,13 11 Jun 98 0010 123.44 3.134
ROUTE12 B827.82 11 Jun 98 0012 123 .44 3.134
ARROYO1 56.980 11 Jun 98 0020 8.0306 0.121
Junction-10 882.42 11 Jun $8 0012 131.47 3.255




HMS * Summary of Results

B-62

Project : EPCREEK Run Name : EPCRFUT S5 YR

Start of Simulation : 10Jun9s 1134 Basin Model : EPCRFUT

End of Simulation : 11Jun98 1800 Precip Model : 5 YEAR STORM

Execution Time : 01Jul9es 1848 Control Specs : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area

(cfg) (ac ft) (sq mi)
TRIB2-7 79.487 11 Jun 98 0004. 8.3199 0.065
ROUTE1 79.185 11 Jun 98 0016 9.3225 0.065
TRIB2-6 170,95 11 Jun 98 0014 23.772 0.239
Junction-1 250.01 11 Jun %8 0014 33.085 0.304
ROUTE2 249,32 11 Jun 98 0028 32.095 0.304
TRIB2-5 176.00 11 Jun 98 0008 22.371 0.279
TRIB2-4 45.167 10 Jun 98 2356 5.2802 G.099
Junction-2 411.43 11 Jun 98 0022 60.746 0.682
- ROCUTE3 410.24 11 Jun 98 0026 60.743 0.682
fRIB2-2 162.75 11 Jun 98 0016 15.011 0.238
~RIB2-3 78.897 11 Jun 98 0008 10.237 0.147
Junction-3 566.86 11 Jun 98 0024 85.991 1.067
ROUTE4 565.93 11 Jun 98 0026 85.988 1.067
TRIB2-1 19.960 10 Jun 58 2352 1.82}7 0.025
Junction-11 573.18 11 Jun 98 0026 87.820 1.092
TRIB3-3 173.51 10 Jun 98 2354 17.013 0.203
ROUTES 172.94 10 Jun 98 2358 17.013 0.203
TRIB3-2 207.75 11 Jun %8 0004 24.639 0.294
Junction-§ 372.52 10 Jun 98 2400 41.652 0.497
ROUTES 371.591 11 Jun 98 0002 41.653 0.497
TRIB3-1 100.42 10 Jun 98 2354 10.167 0.17¢
Junction-12 461.78 10 Jun $8 2400 51.819 0.667
Junction-4 891,03 11 Jun 98 0008 139.64 1.759
ROUTRE? 889.78 11 Jun 98 0012 139.63 1.758
ARROYO4 193.60 10 Jun 98 21358 20.125 0.251
JdJunction-6 1042.8 11 Jun S8 0008 159.7¢6 2.010
. ROUTES 1040.5 11 Jun 98 0010 155.74 2.010

\RROYO3 267.90 10 Jun 98 2358 28.248 0.284
junction-14 1264.7 11 Jun 98 0008 187.589 2.294
TRIB1-3 334.15 10 Jun 98 2400 36.249 0.301




-Hydrologic Discharge Time of Total TD;E;;
~—1{Element Peak Peak Volume Area
, {cfB) {ac ft) (sq mi)
ROUTES 333.26 11 Jun 58 0002 36.249 0.301
TRIB1-2 118.73 10 Jun 98 2400 13.264 0.173
Junction-8 451.48 11 Jun %8 0QO02 49.513 0.474
ROUTEl0 451 .48 11 Jun S8 0002 49.513 0.474
TRIB1-1 200.49 10 Jun 98 2352 17.865 0.173
Junction-13 611.44 10 Jun 98 2400 67.379 0.647
Junction-7 1835.7 11 Jun %8 0006 255.37 2.941
ROUTE1l 1835.4 11 Jun 98 0005 255.35 2,941
ARROYO2 228.47 10 Jun 98 2358‘ 24.084 0.193
Junction-9 2042.86 11 Jun %8 0006 279.44 3.134
ROUTE12 2037.7 11 Jun 98 0008 279.41 3.134
ARROYO1 106.32 i1 Jun 98 0018 15.641 0.121
Junction-10 2136.3 11 Jun 98 goo08 295.05 3.255




HMS * Summary of Results

Project : EPCREEK Run Name : EPCRFUT 10 YR
Start of Simulation : 10Jun98 1134 Bagin Model : EPCRFUT
End of Simulation t 11Jun98 1800 Precip Model : 10 YEAR STORM
Execution Time : 01Jul98 1848 Control Specs : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfs) (ac £t) (2q mi)
TRIB2-7 101.80 11 Jun 98 0002 12.500 0.065
ROUTE1 101.39 11 Jun 98 0014 12.500 0.065
TRIB2-6 237.99 11 Jun 98 0014 33.511 0.239
Junction-1 339.38 11 Jun 98 0014 46.411 0.304
ROUTE2 338.3¢6 11 Jun 98 0026 46.410 0.304
TRIB2-5 256.93 11 Jun 98 0006 33.114 0.279
TRIB2-4 80.112 10 Jun 38 2354 8.4092 0.09%
Junctién-z 587.09 11 Jun 98 0018 87.933 0.682
... ROUTE3 584.87 11 Jun %8 0024 87.%08 0.682
RIB2-2 160.07 11 Jun 98 0014 23.175 0.238
‘RIB2-3 119,35 11 Jun 38 000§ 15.530 0.147
Junction-3 832.23 11 Jun 98 0020 126.61 1.067
ROUTE4 830.51 11 Jun 98 0024 126.60 1.667
TRIB2-1 29,415 10 Jun 88 2352 2.7535 0.025
Junction-11 841,54 11 J;; 98 0022 129.35 1.082
TRIB3-3 248.88 10 Jun 98 2354 24.993 0.203
ROUTES 248.00 16 Jun 98 2356 24.993 0.203
TRIB3-2 299.28 11 Jun 38 Q0004 36.19¢6 0.294
Junction-5 535.55 10 Jun 98 2400 61.189 0.497
ROUTES 534.06 11 Jun 98 0002 €1.189 0.497
TRIB3-1 157.54 10 Jun $8 2354 i5.848 0.170
Junction-12 675.49 10 Jun 98 2400 77.037 0.667
Junction-4 1322.4 11 Jun %8 0008 206.39 1.75¢%
ROUTE? 1321.6 - 11 Jun %8 0010 206,37 1.759 -
ARROYO4 281.22 10 Jun 98 2356 29.790 0.251
Junction-6 1547.7 11 Jun 98 0006 236.16 2.010
ﬂhROUTEB 1544 .4 11 Jun 98 0008 236.13 2.010
. RROYO3 369.74 10 Jun 98 2358 40.296 0.284
sanction-14 1868.0 11 Jun %8 000§ 276.42 2.254
TRIB1-3 442 .41 10 Jun 98 2400 50.070 0.301



~ lHydrologic Discharge Time of Total Drainage

Element Peak Peak Volumae Area
{cfa) (ac £t) (sq mi)
ROUTES 441.61 10 Jun 98 2400 50.069 0.301
TRIB1-2 174.63 10 Jun 98 2400 19.785 0.173
Junction-8 616.24 10 Jun 98 2400 69.854 0.474
ROUTE10 615,45 11 Jun 98 0002 69.852 0.474
TRIB1l-1 272.21 - 10 Jun 98 2352 25.328 0.173
Junction-13 838.63 10 Jun 98 2358 95.180 0.647
Junction-7 2663.8 11 Jun 98 (0004 371.60 2.941
ROUTE1l 2661.4 11 Jun 98 0004 371.58 2,941
ARROYO2 300.14 10 Jun 98 2358 33.070 0.193
Junction-9 2944.1 11 Jun 98 (0004 404.65 3.134
ROUTE12 2933.9 11 Jun 98 000§ 404.65 3.134
ARROYO1 140.16 11 Jun 98 0018 21,3458 0.121
Junction-10¢ 3061.0 11 Jun 98 0006 426.00 3.255




HMS * Summary of Resultsg

Project : EPCREEK Run Name : EPCRFUT 25 YR

Start of Simulation : 10Jun9s 1134 Basin Model : EPCRFUT
Erd of Simulation : 11Jun98 1800 Precip Model : 25 YEAR STORM EVENT

Execution Time : 01Jul9s 1848 Control Specs : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac ft) (sq mi)
TRIB2-7 127,25 11 Jun 98 0002 16.256 0.065
ROUTE1 126.70 11 Jun 98 0014 16.257 0.065
TRIB2-6 316.83 11 Jun S8 0012 46.302 0.239
Junction-1 443 .04 11 Jun 98 0014 62.559 0.304
ROUTE2 442,06 11 Jun 98 0024 62.555 0.304
TRIB2-5 354.65 11 Jun 98 0006 46.525 0.279
TRIB2-4 119.46 10 Jun 98 2354 12.480 0.099
Junction-2 798.69 11 Jun 98 001s 121.56 0.682
_“ROUTEB 788.95 11 Jun 58 0026 121.41 0.682
RIB2-2 231.07 11 Jun S8 0012 ) 33.616 0.238
"RIB2-3 165.11 11 Jun 98 0006 22.233 0.147
Junction-3 1125.6 11 Jun 98 0022 177.26 1.067
ROUTE4 1123.4 11 Jun 98 0024 177.24 1.067
TRIB2-1 41.087 10 Jun 98 2350 3.9149 0.025
Junction-11 liBB.O 11 Jun 98 0024 i81.15 - 1.082
TRIB3-3 339.34 10 Jun 98 2354 34.911 0.203
ROUTES 338.33 10 Jun 98 2356 34,915 0.203
TRIB3-2 409.52 11 Jun 98 0002 50.560 0.2%94
Junction-§ 730.94 10 Jun 98 2358 85.475 0.497
ROUTE6 730.74 10 Jun 98 2400 85.473 0.497
TRIB3-1 228.67 10 Jun 98 2352 23.154 0.170
Junction-12 937.09 10 Jun 98 2358 108.63 0.667
Junction-4 1825.5 11 Jun $8 0008 289.78 1.759
ROUTE7 - 1824.3 11 Jun 98 0010 289.78 1.759
ARROYO4 386.89 10 Jun 98 2356 41.85¢ 0.251
Junction-6 2134.7 11 Jun 98 0006 331.64 2.01¢
ROUTES 2131.6 11 Jun S8 0008 331.60 2.01¢
p_‘RROYO3 489.69 10 Jun 98 2358 55.020 0.284
nnction-14 2568.2 11 Jun 98 0004 386.62 2.254
TRIB1-3 567.52 10 Jun 98 2400 66.654 0.301
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Hydrologic Discharge Time of Total Drainage

~ {Element Peak Peak Volume Area
(cEB) {ac f£t) (sq mi)
ROUTE® 567.48 10 Jun 58 2400 66.653 0.301
TRIB1-2 242.01 10 Jun 98 2358 27.962 0.173
Junction-8 809.43 10 Jun 58 2400 94.615 0.474
ROUTELO 806.96 11 Jun 38 0002 94.612 0.474
TRIB1-1 357.38 10 Jun 58 2350 34.415 0.173
Junction-13 1104.6 10 Jun 98 2358 129.03 0.647
Junction-7 3625.1 11 Jun 98 0002 515.65 2.941
ROUTE1l1l 3618.2 11 Jun 98 0004 515.66 2.941
ARROYO2 382.91 10 Jun 98 2358 43.816 0.193
Junction-9 3984.6 11 Jun 98 0002 559.47 3.134
ROUTE12 3972.4 11 Jun 98 0006 §59.40 3.134
ARRQYO1 178.84 11 Jun 98 0016 28.155 0.121
Junction-10 4136.4 11 Jun 98 0006 587.56 3,255

R_A7




Project

HMS * Summary of Results

: EPCREEK Run Name

Start of Simulation : 10Jun9%8 1134
End of Simulation : 11Jun%8 1800

Execution Time

: 01Jul98 1848

: EPCRFUT 50 YR

Basin Model
Precip Model
Control Specs

EPCRFUT
50 YEAR STORM EVENT
HYPO 1

R.AR

Hydrologic Discharge Time of Total Drainage

Element Peak Peak Volume Area
(cfa) (ac ft) (sq mi)

TRIB2-7 146.57 11 Jun %8 0002 18.736 0.065
ROUTEL 145.97 11 Jun $8 0014 18.73¢6 0.065
TRIB2-6 376.20 11 Jun 98 0012 54.655 0.239
Junction-1 521.47 11 Jun 98 0012 73.391 0.304
ROUTE2 520.08 11 Jun 98 0022 73.388 0.304
TRIB2-5 428.15 11 Jun 98 0006 55.687 0.279
TRIB2-4 149.14 10 Jun 98 2354 15.334 0.099
Junction-2 960.02 11 Jun 98 0016 144.41 0.682
‘_‘ROUTE3 944 .83 11 Jun 98 0028 144.16 0.682
RIB2-2 285.02 11 Jun 98 0012 40.859 0.238
‘RIB2-3 206.62 11 Jun 98 0006 26.852 0.147
Junction-3 1340.90 11 Jun 98 0024 211.87 1.067
ROUTE4 1337.8 11 Jun 98 0026 211.84 1.067
TRIB2-1 49.844 10 Jun 98 2350 4.7128 0.025
Junction-11 1354.3 11 Jun 98 0026  216.55 1.092
TRIB3-3 407.10 10 Jun 98 2354 41.667 0,203
ROUTES 406.29 10 Jun 98 2356 41.667 0.203
TRIB3-2 492 .48 11 Jun 98 0002 §0.34¢6 0.294
Junction-5 879.08 10 Jun 98 2358 102.01 0.497
ROUTE®G 878.12 10 Jun 98 2400 102.01 0.497
TRIB3-1 282.68 10 Jun 58 2352 28.239 0.170
Junction-12 1134.2 10 Jun 98 2358 130.2% 0.667
Junction-4 2196.6 11 Jun 98 0004 346.81 1.759
ROUTE7?7 2192.7 11 Jun 88 0008 346.80 1.758%
ARROYO4 466.31 10 Jun 98 2356 50.099 0.251
Junction-6 2580.89 11 Jun 98 0004 396.50 2.010
ROUTESB 2573.2 11 Jun 98 0008 396.86 2.010
- RROYO3 579.75 10 Jun 58 2358 64.946 0.284
function-14 3091.3 11 Jun 58 00C4 461.81 2.294
TRIB1-3 662.34 10 Jun 98 2358 77.709 0.301




‘Hydrologic

Digcharge Time of Total Drainage
~—1Element Peak Peak Volume Area
(cfa) (ac ft) (sq mi)
ROUTES €62.10 10 Jun 98 2400 77.707 0.301
TRIB1-2 293.14 10 Jun 98 2358 33.564 0.173
Junction-8 554.73 10 Jun 98 2400 111.27 0.474
ROUTE10 952.3¢ 10 Jun 98 2400 111.27 0.474
TRIB1-1 421.38 1¢ Jun 98 2350 40.52¢ 0.173
Junction-13 1305.3 10 Jun 98 2358 151.80 0.647
Junction-7 4332.3 11 Jun 98 0002 613.60 2.941
ROUTE11 4324.9 11 Jun S8 0004 613.57 2.941
ARROYQ2 445.29 10 Jun 98 2135g° 50.965 0.153
Junction-9 4749.4 11 Jun 98 0002 664,53 3.134
ROUTE12 4735.0 11 Jun 98 0006 664,42 3.134
ARROYO1 208.07 11 Jun 98 0016 32.673 0.121
Junction-10 4926.5 11 Jun 98 0006 697.09 3.255
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HMS * Summary of Results

Run

10Jung8 1134
11JunS8 1800
01Julss 1849

Name :

Basin Model
Precip Model

Control Specs

-
4

EPCRFUT 100 YR

EPCRFUT
100 YEAR STORM
HYPO 1

Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa)} (ac ft) {saq mi}
TRIB2-7 166.96 11 Jun 98 0002 21.900 0.065
ROUTE1 166.26 11 Jun %8 0014 21.899 0.065
TRIB2-6 442 .54 11 Jun 98 0012 65.459 0.239
Junction-1 608.23 11 Jun 98 0012 87.358 0.304
ROUTE2 606.84 11 Jun 98 (0022 87.355 0.204
TRIB2-5 511.48 11 Jun 98 0006 67.643 0.279
TRIB2-4 183,58 10 Jun 98 2354 19.123 0.099
Junction-2 1144.8 11 Jun S8 0014 174.12 0.682
ROUTE3 1125.9 11 Jun 98 0028 173.88 0.682
RIB2-2 348.02 11 Jun 98 0012 50.407 0.238
"RIB2-3 249.74 11 Jun 98 0006 32.917 0.147
Junction-3 1614.4 11 Jun 98 0022 257.21 1.067
ROUTE4 1610.8 11 Jun 98 0026 257.18 1.067
TRIB2-1 59.663 10 Jun 98 2350 5.7581 0.025
Junction-11 1630.6 11 Jun é; 0024 262.94 1.092
TRIB3-3 482 .23 10 Jun 98 2354 50.468 0.203
ROUTES 480.67 10 Jun 98 2356 50.467 0.203
TRIB3-2 585.78 11 Jun 98 0002 73.091 0.294
Junction-5 1044.8 10 Jun 98 2358 123.56 0.4%7
ROUTEé 1042.6 10 Jun 98 2400 123.56 0.497
TRIB3-1 344.73 10 Jun 98 2352 34.958 6.170
Junction-12 1355.5 10 Jun 98 2358 158.51 0.667
Junction-4 2576.8 11 Jun 98 0004 421.45 1.759
ROUTE7 2574.9 11 Jun 98 0006 421.45 1.75%
ARROYO4 555.04 10 Jun 98 2356 60.855 0.251
Junction-§ 3058.8 11 Jun 58 0002 482.31 2.010
ROUTES 3049.3 11 Jun 98 0006 482.27 2.010
RROYO3 678.29 10 Jun 98 2358 77.784 0.284
junction-14 3671.8 11 Jun 98 0004 560.05 2.254
TRIB1i-3 764.20 10 Jun 98 2358 91.899% ¢.301
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Jnydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac ft} (sq mi)

ROUTEY 763.79 10 Jun 98 2400 51.897 0.301
TRIB1-2 350.97 10 Jun 98 2358 40.889 0.173
Junction-8 1113.5 10 Jun 98 2400 132.79 0.474
ROUTE10 1111.5 10 Jun %8 2400 132.79 0.474
TRIB1-1 490.38 10 Jun 98 2350 48.418 0.173
Junction-13 1523.¢6 10 Jun 98 23sg 181.20 0.647
Junction-~7 5129.0 11 Jun %8 0002 741,25 2.941
ROUTE1l1l 5116.2 11.Jun 98 0002 741.25 2.9%41
ARROYO2 511.71 10 Jun 98 2358 60.129 0.193
Junction-9 5610.9 11 Jun 98 0002 801.38 3.134
ROUTE12 5585.7 11 Jun 98 0006 801.34 3.134
ARROYO1 2359.90 11 Jun 98 0016 38,457 0.121
Junction-10 5807.6 11 Jun 98 (0006 835.79 3.25%
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Start of Simulation

Project :
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Execution Time

EPCREEK

HMS * Summary of Results

i0Jun9%8 1134
11Jun98 1800
01Jul9s 1849

Run Name :

Basin Model
Precip Model

Control Specs

H

EPCRFUT 500 YR

EPCRFUT
500 YEAR STORM
HYPO 1

Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfn) {ac ft) (sqg mi)
TRIB2-7 205.10 11 Jun 98 0002 30.134 0.065
ROUTE1L 203.96 11 Jun 98 0012 30.129 0.065
TRIB2-6 571.91 11 Jun 98 0012 94.100 0.239
Junction-1 775.87 11 Jun 98 0012 124.23 0.304
ROUTE2 773.89 11 Jun 98 0020 124.22 0.304
TRIB2-5 683.85 11 Jun 98 (0004 99.739 0.278
TRIB2-4 262.64 10 Jun $8 2352 29.551 0.099
Junction-2 1506.9 11 Jun 98 0012 253.51 0.682
ROUTE3 1486.1 11 Jun 98 0028 253.49 0.682
“RIB2-2 481.61 11 Jun 98 0010 76.420 0.238
RIB2-3 341.00 11 Jun 98 0004 49.338 0.147
Junction-3 2127.2 11 Jun 98 0024 379.24 1.067
ROUTE4 2120.6 11 Jun 98 0026 379.21 1.067
TRIB2-1 81.651 10 Jun 98 2350 8.5799 0.025
Junction-11 T 2145.3 11 Jun 98 0026 387.79 - 1.0582
TRIB3-3 643.88 10 Jun 98 2352 74.030 0.203
ROUTES 641.74 10 Jun 98 2356 74.016 0.203
TRIB3-2 777.60 11 Jun 98 (€002 107.22 0.294
Junction-5 1398.5 10 Jun 98 2358 18%.23 0.497
ROUTEG6 1393.5 10 Jun 98 2400 181.23 0.457
TRIB3-1 484 .91 10 Jun 98 2352 $3.322 0.17¢
Junction-12 1827.4 10 Jun 98 2356 234.55 0.667
Junction-4 3348.9 11 Jun 98 0002 622.34 1.758
ROUTE7 3338.4 11 Jun 98 0006 622.25 1.758
ARROYO4 744.37 10 Jun 98 2354 89.729 0.251
Junction-6 3963.3 11 Jun 98 0002 711.98 2.010
ROUTES 3951.4 11 Jun 98 0006 711.88 2.010
ARROYO3 g881.68 10 Jun 98 2356 111.82 0.284
unction-14 4756.1 11 Jun 98 0002 823.69 2.294
TRIB1-3 964.93 10 Jun S8 2358 129.13 0.301




-Hydrologic Discharge Time of Total Drainage
~. |Element Peak Peak Volume Area
{cfn) {ac £ft) (aq mi)
ROUTES 962.68 10 Jun 98 2400 129.13 0.301
TRIB1-2 473.58 10 Jun 98 2358 60.606 0.173
Junction-8 1433.6 10 Jun 98 2358 189.74 0.474
ROUTELO 1432.5 10 Jun 98 2400 189.73 0.474
TRIB1-1 £38.04 10 Jun 98 2350 69.295 0.173
Junction-13 1971.2 10 Jun 98 235¢ 259.02 0.647
Junction-7 6651.9 10 Jun 98 2400 1082.7 2.941
ROUTE11l 6638.9 11 Jun 988 0002 1082.7 2.941
ARROYO2 641.85 10 Jun 98 2356 84.130 0.193
Junction-9 7260.3 10 Jun 98 2400 1ll66.8 3.134
ROUTE12 7238.5 1l Jun 98 0004 1166.7 3.134
ARROYO1 298.47 11 Jun 98 0016 53.581 0.121
Junction-10 7509.8 11 Jun 98 0004 1220.3 3.255
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Appendix B

Unnamed Tributary

HEC-HMS Summary Printouts

Existing and Future Conditions

2,5,10, 25, 50, 100, and 500-year Storm Events



HEC-HMS Project: UNMDTRIB

Basin Model: UNMDTRIB
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yf

Start of Simulation :
End of Simulation :

HMS * Summary of Results

Project : UNMDTRIB

03Jun98 1100
04Jun98 1200

Run Name : EXISTING 2 YEAR

Basin Model
Precip Model

: UNMDTRIB
: 2 YEAR STORM

Execution Time ¢ 01Jul9es 1337 Control Specs : HYpoO i
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
{(cfs) (ac ft) (eq mi)
UTRG-2 36.550 03 Jun 98 2334 4.8500 0.180
UTRG-3 35.484 03 Jun 98 2346 5.7801 0.271
Junction-1 63.403 03 Jun 98 2340 10.630 0.451
ROUTE1 69.284 03 Jun 98 2344 10.631 0.451
UTRG-1 56.347 03 Jun 98 2134 6.9567 0.209
UTRG-5 157.12 03 Jun 98 2328 16.321 0.319
Junction-2 263.11 03 Jun S8 2332 33.9¢08 0.979
ROUTE2 241.9¢6 03 Jun 98 23438 33.641 0.979
UTRG-4 125,93 03 Jun 98 2328 13.293 0.221
— unction-3 333.48 03 Jun 98 2342 46.934 1.200
<QUTE3 324,76 03 Jun 98 2356 46.845 1.200
UTRG-6 42.703 03 Jun 98 2320 3.6091 0.06
UTRG-7 65.334 03 Jun 98 2326 7.7655 0.312
Junction-4 376.30 03 Jun 98 2354 58.220 1.572
ROUTE4 375.64 - 03 Jun %8 2358 58.212 1.572
UTRG-8 68.212 03 Jun 98 21338 9.2194 0.277
Junction-5 429.51 03 Jun 98 21356 67.431 1.849
ROUTES 424.40 04 Jun 98 0004 67.283 1.849
UTRG- 29 28.150 03 Jun 98 2340 4.0182 0.138
Junction-§ 444,97 04 Jun $8 0004 71.301 1.987
ROUTES6 444.19 04 Jun 98 0008 71.267 1.987
UTRG-12 55.597 03 Jun 98 2346 8.0686 0.213
UTRG-10 36.813 03 Jun %8 2352 5.05908 0.18%
Junction-7 513.97- 04 Jun 98 0006 84.426 2.389
ROUTE? 510.47 04 Jun %8 0014 84 .252 2.389
UTRG-11 22.109 03 Jun 98 2334 3.2526 0.183
RCOUTES 21.926 04 Jun 98 oqo0o08 3.2517 0.183
- "TTRG-13 %4.970 03 Jun 98 2324 9.6474 0.2339
- sunction-8 561.86 04 Jun 98 0012 §7.151 2.811
ROUTE9 558.40 04 Jun 98 0016 96.953 2.811
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s

IHydrologic Piecharge Time of Total Drainage
Tement Peak Paak Volume Area
(cfs) (ac £t) {(sq mi)
UTRG14 99.587 03 Jun 98 2330 11.041 0.257
Junction-9 594.78 04 Jun 98 0014 108.03 3.068
ROUTELOD 588.55 04 Jun 98 0024 107.93 3.068
UTRG-15 46.818 03 Jun 58 2336 6.2297 0.20
Junction-10 609.61 04 Jun 98 0022 114.16 3.268
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HMS * Summary of Results

Project ; UNMDTRIB

Start of Simulation :
End of Simulation H

03Jun%8 1100
04Jun98 1200

Run Name : EXISTING 5 YEAR

Basin Model
Precip Model

: UNMDTRIB
: 5 YEAR STORM

Executicn Time : 01Jules 1337 Control Speca : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfs) (ac ft) (8q mi)

UTRG-2 101.79 03 Jun 98 2330 12.531 0.180
UTRG-3 111.62 03 Jun 98 23490 16.199 ¢.271
Junction-1 208.22 03 Jun 98 233¢ 28.730 0.451
ROUTE1 207.66 03 Jun 98 2340 28.728 0.451
UTRG-1 140.20 03 Jun 98 2330 16.752 0.209
UTRG-5 316.57 03 Jun 98 2328 34.312 0.319
Junction-2 633.27 03 Jun 98 23390 79.792 0.979
ROUTE2 579.23 03 Jun 98 2346 79.413 0.979
UTRG-4 237.1% 03 Jun 98 2328 26.606 0.221
Junction-3 755.40 03 Jun 98 2342 106.02 1.200
OUTE3 740.89 03 Jun 98 2352 105.%88 1.200
UTRG-6 79.321 03 Jun S8 2318 7.2237 0.06
UTRG-7 152.51 03 Jun 98 2324 20.628 0.312
Junction-4 874.40 03 Jun 98 2348 133.83 1.572
ROUTE4 871.75 03 Jun 98 2354 133.81 1.572
UTRG-8 169.73 03 Jun 98 2336 22.201 0.277
Junction-5 1006.1 03 Jun 98 2352 156.01 1.849
ROUTES 989.91 03 Jun 98 2400 155.70 1.849
UTRG-9 74.878 03 Jun 98 2336 10.107 0.138
Junction-§ 1042.9 03 Jun 98 2400 165.81 1.987
ROUTES 1039.7 04 Jun 98 0004 165.73 1.987
UTRG-12 130.19 03 Jun 98 2342 18.637 0.213
UTRG-10 85.084 03 Jun %8 2346 13.153 0.189
Junction-7 1213.3 . 04 Jun 98 0002 187.52 2.389
ROUTE7 1203.4 04 Jun 58 0008 197.21 2.389
UTRG-11 80.238 03 Jun 58 2328 9.7574 0.183
ROUTES 79.471 03 Jun 98 2354 §.7554 0.183
UTRG-13 212.48 03 Jun 98 2324 21.839 0.239
unction-8 1338.9 04 Jun 98 0006 228.80 2.811
ROUTES 1308.2 04 Jun 98 0016 228.31 2.811
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Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volunme Area
{cfa) (ac ft) (sq mi)
UTRG14 217.59 03 Jun $8 2328 24.504 0.257
Junction-9 1382.3 04 Jun 98 0014 252.81 3.068
ROUTELO 1376.2 04 Jun 98 0020 252.71 3.068
UTRG-15 120.50 03 Jun 98 2334 15.328 0.20
Junction-10 1427.6 04 Jun 98 G018 268.04 3.268
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HMS * Summary of Results

Project : UNMDTRIB Run Name : EXISTING 10 YEAR
Start of Simulation : 03Jun9%8 1100 Basin Model : UNMDTRIB
End of Simulation t 04JunS8 1200 Precip Model : 10 YEAR STORM
Execution Time 1 01Julss 1337 Control Specs : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(c£s) {ac ft) (sq mi)
UTRG-2 154.15 03 Jun 98 2330 19.010 0.180
UIRG-3 176.36 03 Jun 98 2338 25.252 0.271
Junct;on-l 323.51 03 Jun 98 2334 44,262 0.451
ROUTE1l 322,78 03 Jun 98 2338 44.260 0.451
UTRG-1 204.26 03 Jun %8 2330 24.797 0.209
UTRG-5 429.40 03 Jun 98 2326 48.303 0.319
Junction-2 91%.85 03 Jun 98 2330 117.36 0.979
ROUTE2 847.90 03 Jun 98 2344 117.405 0.972
UTRG-4 314.33 03 Jun 98 2326 36.751 0.221
—— unction-3 1091.7 03 Jun 98 2340 153.81 1.200
.JUTE3 1073.0 03 Jun 98 2348 153.87 1.200
UTRG-6 104.40 03 Jun 98 2318 9.9780 0.06
UTRG-7 294.00 03 Jun 98 2322 31.588 0.312
Junction-4 1280.8 03 Jun 98 2346 195.43 1.572
ROUTE4 1277.8 03 Jun 98 2350 195.33 1.572
UTRG-8 248.17 03 Jun 98 2334 32.863 0.277
Junction-5 1487.2 03 Jun 98 2348 228.19 1.849
ROUTES 1458.8 03 Jun 98 2358 227.94 1.849
UTRG-9 112.07 03 Jun 98 233¢ 15.193 0.138
Junction-6 1535.1 03 Jun 98 2356 243.13 1.587
ROUTE6 1531.2 04 Jun 98 0002 242,97 1.987
UTRG-12 186.81 03 Jun 98 2340 27.174 0.213
UTRG-10¢ 129.27 03 Jun 98 2344 19,954 0.189
Junction-7 1785.5 03 Jun 98 2400 2%0.10 2.388
ROUTE7 1747.0 04 Jun 98 0012 289.35 2.388
UTRG-11 130.98 03 Jun 98 2326 15.540 0.183
ROUTES8 125.90 03 Jun 98 2350 15.535 0.183
ﬂRUTRG—13 299.10 03 Jun 98 2322 31.609 0.239
inction-8 1928.4 04 Jun 98 0010 336.49 2.811
ROUTES 1507.8 04 Jun 98 001ls 336.59 2.811
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.Hydrologic Discharge Tima of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac ft) {aq mi)
JTRG14 303.49 03 Jun 98 2326 35.208 0.257
Junction-9 2009.3 04 Jun 98 0014 371.80 3.068
ROUTE10Q 2001.9 04 Jun 98 0018 371.69 3.068
UTRG-15 177.94 03 Jun 98 2332 22,864 0.20
Junction-10 2076.0 04 Jun 98 0018 394.5¢6 3.268
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Project : UNMDTRIB

Start of Simulation :
End of Simulation :
Execution Time B

HMS * Summary of Resultg

03Jun98 1100
04Jun98 1200
01Julss8 1338

Run Name :

Basin Mcodel

Precip Model
Control Speca

EXTSTING 25 YEAR

: UNMDTRIB
25 YEAR STORM
HYPO 1

B-31

Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) {ac ft) {s8q mi})
UTRG-2 217.74 03 Jun 88 2330 27.214 0.180
UTRG-3 257.14 03 Jun 98 2338 36.892 0.271
Junction-1 465,71 03 Jun 98 2334 64.106 0.451
ROUTE1 465.05 03 Jun 98 233¢ 64.102 0.451
UTRG-1 281.54 03 Jun 98 2328 34.841 0.209
UTRG-5 561.52 03 Jun 98 2324 65,271 0.319
Junction-2 1264.3 63 Jun 98 2330 164.21 0.979
ROUTE2 119%.2 03 Jun 98 2340 164.52 0.979
UTRG-4 404.25 03 Jun %8 2326 48.924 0.221
Tunction-3 1534.4 03 Jun 98 2338 213.435 1.200
IJUTE3 1500.7 03 Jun 98 2344 213.46 1.200
UTRG-6 133.67 03 Jun 98 2318 i3.283 0.06
UTRG-7 419.64 03 Jun 98 2322 45.537 0.312
Junction-4 1809.2 03 Jun 98 2342 272.28 1.572
ROUTE4 1804.3 03 Jun 98 2346 272.17 1.572 N
UTRG-8 342 .49 03 Jun 98 2334 46.172 0.277
Junction-5 2107.0 03 Jun 98 2344 318,35 1.849
ROUTES 2074.¢6 03 Jun S8 2352 318.57 1.849
UTRG-9 i57.10 03 Jun 98 2334 21.600 0.138
Junction-6 2199.1 03 Jun 98 2352 340.17 1.987
ROUTEG6 2185.0 03 Jun 98 2358 335.97 1.987
UTRG-12 254,37 03 Jun 98 2340 37.738 0.213
UTRG-10 183.38 03 Jun 98 2344 28.564 0.189
Junction-7 2566.5 B 03 Jun 98 2356 406.27 2.389
ROUTE7 2450.3 04 Jun 98 0010 404.53 2.389
UTRG-11 195.35 03 Jun 98 2326 23.062 0.183
ROUTES 193.61 03 Jun 98 2346 23.051 0.183
UTRG-13 402.23 03 Jun S8 2322 43.647 0.239
inction-8 2696.4 04 Jun 98 0008 471.23 2.811
ROUTES 2668.6 04 Jun 98 0014 471.38 2.811
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Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfs) (ac ft) (sq mi)
UTRG14 405.98 03 Jun 98 2326 48.342 0.257
Junction-9 2804.3 04 Jun 98 0014 519.72 3.068
ROUTE10 2791.5 04 Jun 98 0018 519.79 3.068
UTRG-15 247.44 03 Jun 98 2332 32.314 0.20
Junction-10 2892.9 04 Junn 98 0016 552.11 3.268
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HMS * Summary of Resultsg

Project : UNMDTRIB

Start of Simulation :
End of Simulaticen :
Execution Time :

03Jungg8 1100
04Jun98 1200
01Jul9g 1338

Run Name

Basin Model
Precip Model
Control Specs

: EXISTING 50 YEAR

: UNMDTRIB
50 YEAR STORM
HYPO 3

Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac £t) (sq mi)
UTRG-2 266.06 03 Jun 98 2328 32.870 0.180
UTRG-3 318,53 03 Jun 98 2336 44.995 0.271
Junction-1 573.62 03 Jun 98 2332 77.864 0.451
ROUTEL 572.85 03 Jun S8 233s 77.859 0.451
UTRG-1 339.87 03 Jun 98 2328 41.702 0.209
UTRG-5 661.29 03 Jun 98 2324 76.656 0.315
Junction-2 1523.5 03 Jun 98 2330 196.22 0.979
ROUTE2 1453.9 03 Jun 98 2338 196.72 0.879
UTRG-4 471.89 03 Jun 98 2326 57.038 0.221
.. unction-3 1859.2 03 Jun 98 2336 _ 253.76 1.200
JUTE3 1819.7 03 Jun 98 2342 253.74 1.200
UTRG-6 155.62 03 Jun 98 2318 15.486 0.06
UTRG-7 514.10 03 Jun 98 2322 55.183 0.312
Junction-4 2213.0 03 Jun 98 2340 324.41 1.572
ROUTE4 2207.1 03 Jun 98 2344 324,38 1.572
UTRG-8 413.47 03 Jun 98 2334 55.266 0.277
Junction-5 2585.7 03 Jun 98 2342 379.64 1.849
ROUTES 2548.1 03 Jun 98 2350 379.50 1.849
UTRG-9 191.27 03 Jun $8 2334 26.004 0.138
Junction-6 2707.8 03 Jun 58 2348 405,50 1.987
ROUTE®6 2692.3 03 Jun 98 2354 405,32 1.987
UTRG-12 305.15 03 Jun 98 2340 44.918 0,213
UTRG-10 224 .24 03 Jun 98 2344 34.502 0.189
Junction-7 3173.3 03 Jun 98 2352 484,74 2,389
ROUTE? 3033.8 04 Jun 98 0008 483.50 2.389
UTRG-11 244.09 03 Jun 98 2326 28,335 0.183
ROUTES 241.77 03 Jun 98 2344 28.323 0.183
"TRG-13 479.48 03 Jun 98 2322 51.805 0.239
- amction-8 3344.1 04 Jun S8 ©006 563.63 2.811
ROUTE9 3297.1 04 Jun S8 0012 563.98 2.811




Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfs) (ac ft) (aq mi)
UTRG14 482.84 03 Jun 98 2326 57.220 0.257
Junction-9 3464.8 04 Jun 98 0010 621.20 3.068
ROUTE10 3447.3 04 Jun 98 0014 €21.16 3.068
UTRG-15 289,77 03 Jun S8 2332 38.789 0.20
Junction-10 3575.8 04 Jun 98 0014 659.94 3.268
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Project :

Start of Simulation :
End of Simulation H

Execution Time :

UNMDTRIB

HMS * Summary of Results

03Jun98 1100

04Jun98 1200
01Julsg 1338

Basin Mcdel
Precip Model
Control Specs

Run Name

: EXISTING 100 YEAR

UNMDTRIB
100 YEAR STORM
HYPO 1

Hydrologic Discharge Time of Total Prainage
Element Peak Peak Volume Area
{c£fa) (ac ft) {sq mi)
UTRG-2 321.59 03 Jun 98 2328 40.293 0.180
UTRG-3 390.93 03 Jun 58 233¢ 55.701 0.271
Junction-1 €99.76 03 Jun 98 2332 95.994 0.451
ROUTE1 698,28 03 Jun 98 2336 95.991 0.451
UTRG-1 405.79 03 Jun 98 2328 50.655% 0.209
UTRG-5 769.90 03 Jun 98 2324 91.335 0.319%
Junction-2 1816.7 03 Jun 98 2328 237.98 0.979
ROUTE2 1743.7 03 Jun $8 2338 238.56 0.979
UTRG-4 544.67 03 Jun S8 2326 67.454 0.221
unction-3 2220.9 03 Jun 98 2336 306.01 1.200
JUTE3 2179.9 03 Jun 98 2342 - 365.89 1.200
UTRG-6 178.83 03 Jun 98 2318 18.314 0.06
UTRG-7 621.88 03 Jun 98 2322 €7.874 0.312
Junction-4 2669.3 03 Jun %8 2338 392.08 i.572
ROUTE4 2663.6 03 Jun 98 2342 392,03 - 1.572
UTRG-8 494.08 03 Jun %8 2334 67.132 0.277
Junction-§ 3128.0 03 Jun 98 2340 459.16 1.849
ROUTES 3086.5 03 Jun 98 2346 459.37 1.849
UTRG-9 230.52 03 Jun 98 2334 31.772 0.138
Junction-§ 3290.4 03 Jun 98 2346 491.15 1.987
ROUTE®6 3268.3 03 Jun 98 2352 490.98 1.987
UTRG-12 362.70 03 Jun 98 2340 54.250 0.213
UTRG-10 272.08& 03 Jun 98 2342 42.294 0.189
Junction-? 3862.8 03 Jun 98 2350 587.51 2.389
ROUTE? 3727.6 04 Jun 98 0004 587.39 2.3898
UTRG-11 301.21 03 Jun 98 2324 35.338 0.183
ROUTES 299.10 03 Jun S8 2344 35.322 0.183
TITRG-13 564.70 03 Jun 98 2322 62.392 0.239
anction-8 4139.1 04 Jun 98 0002 685.10 2.811
ROUTES 4071.6 04 Jun 98 0006 685.72 2.811
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‘|Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(c£fs) (ac £t) (sq mi)
UTRG14 567.84 03 Jun 98 2326 68.720 0.257
Junction-$% 4296.6 04 Sun 98 0006 754.44 3.068
ROUTE1Q 4271.8 04 Jun S8 0010 754.28 3.068
UTRG-15 359.34 03 Jun 98 2332 47 .254 0.20
Junction-10 4438.8 04 Jun 98 0010 801.53 3.268

B-86




HMS * Summary of Results

Project : UNMDTRIB Run Name : EXISTING 500 YEAR

Start of Simulation : 03Jun98 110¢ Basin Mcdel : UNMDTRIB
End of Simulation : 04Jun98 1200 Precip Model : 500 YEAR STORM EVENT

Execution Time : 01Jul98 1338 Control Specs : HYPO 1
Hydrolegic Discharge Time of Total Drainage
Element Peak Peak Volume Area
{cfs) {ac £t) (sq mi)

UTRG-2 439.16 03 Jun 98 2328 60.390 0.180
UTRG-3 544 .80 03 Jun 98 2334 84.945 0.271
Junction-1 967 .34 03 Jun 98 2332 145.34 0.451
ROUTE1 965.33 03 Jun 98 2334 145.31 0.451
UTRG-1 542.31 03 Jun 98 2328 74.686 0.209
UTRG-5 588.14 - 03 Jun 98 2324 130.08 0.319
Junction-2 2419.2 . 03 Jun 98 2328 350.07 0.979
ROUTE2 2329.1 03 Jun 98 2336 350.52 0.975
UTRG-4 686.66 f 03 Jun 98 2326 94.778 0.221
"mction-3 2944.9 03 Jun 98 2334 445.30 1.200
ROUTE3 2855.7 03 Jun 98 2342 444 .51 1.200
UTRG-6 226.58 03 Jun 98 2318 25.734 0.06
UTRG-7 858.89 03 Jun 98 2320 102.34 0.312
Junction-4 3488.4 03 Jun 98 2338 572.59 1.572
ROUTE4 3480.5 03 Jun 98 2340 ~ 572.45 1.572
UTRG-8 660.84 03 Jun 98 2332 98.972 0.277
Junction-5 4100.6 03 Jun 98 2340 671.42 1.849
ROUTES 4066.5 03 Jun 98 2344 671.39 1.849
UTRG-9 311.80 03 Jun 98 2332 47.334 0.138
Junction-6 4345.9 03 Jun 98 2344 718.72 1.987
ROUTEG6 4321.3 03 Jun 98 2348 718.28 1.987
UTRG-12 478.22 03 Jun 98 2338 79.150 0.213
UTRG-10 370.65 03 Jun 98 2342 63.370 0.189
Junction-7 5126.7 03 Jun 98 2348 860.80 2.389
ROUTE7 5015.4 03 Jun %8 2358 860,77 2.389
UTRG-11 429.49 03 Jun 98 2324 54.607 0.183
ROUTES 425.03 03 Jun 98 2342 54,572 0.183
UTRG-13 742.01 03 Jun 98 2322 50.591 0.239
Junction-8 5603.7 03 Jun 98 2356 1005.9 2.811
ROUTES 5530.5 04 Jun %8 0002 1006.0 2.811
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o

) Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
{(cfg) {ac ft) (sq mi)
UTRG14 740.42 03 Jun 98 2326 99.277 0.257
Junction-9 5852.6 03 Jun 98 2400 1105.3 3.068
ROUTE10 5823.3 04 Jun 98 0004 1104.7 3.068
UTRG-15 484.00 03 Jun 98 2330 70.033 0.20
Junction-10 6073.5 04 Jun 98 0002 1174.8 3.268
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HMS * Summary of Resultsg

B-8%

Project : UNMDTRIB Run Name : FUTURE 2 YR.
Start of Simulation ; 03Jun98 1100 Basin Model : UNMDFUT
End of Simulation : 04Jun98 1200 Precip Model : 32 YEAR STORM
Execution Time ¢ 01Julss 1735 Control Specs : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac £t} (5g mi)
UTRG-2 99.534 03 Jun 98 2339 10.794 6.i80
UTRG-3 107.89 03 Jun 98 2338 13.817 0.271
Junction-1 202.49 03 Jun 98 2334 24.611 0.451
ROUTE1 201.91 03 Jun $8 2338 24.609 0.45]1
UTRG-1 101.78 03 Jun 98 2330 11.230 0.209
UTRG-5 158.98 03 Jun %8 2326 20.12¢ 0.319
Junction-2 483.55 03 Jun 98 2332 55.96¢6 0.979
ROUTE2 440.19 03 Jun 98 2346 55.572 0.979
UTRG-4 155,62 03 Jun 98 2328 16,196 0.221
o uction-3 549.57 03 Jun $8 2344 71.768 1.200
JUTE3 533.7¢ 03 Jun %8 2356 71.605 1.200
UTRG- 6 50.003 03 Jun 58 2313 4.1848 0.06
UTRG-7 155.62 03 Jun 98 2322 14.985 0.312
Junction-4 616.86 03 Jun 98 2352 50.774 1.572
ROUTE4 B 615.05 03 Jun 98 2358 90.727 - 1.572
UTRG-8 100.45 03 Jun 98 2336 12.609 0.277
Junction-5 686.18 03 Jun 98 21356 103.34 1.849
ROUTES 677.41 04 Jun 38 0006 103.08 1.849
UTRG-9 52.578 03 Jun 98 2336 6.6269 0.138
Junction-¢ 710.31 04 Jun 98 0004 109.71 1.987
ROUTES 708.88 04 Jun 98 0008 109.66 1.987
UTRG-12 54.855 03 Jun 98 2345 8.0377 0.213
UTRG-10 39.858 03 Jun 98 2550 6.2636 0.189
Junction-7 783.62 04 Jun 98 0006 123.97 2.3839
ROUTE7 777.81 04 Jun 58 0014 123.72 2.389
UTRG-11 53.050 03 Jun 98 2328 6.0669 0.183
ROUTEB 52.504 03 Jun $8 2356 6.0661 0.183
._:*RG—IB 101.44 03 Jun %8 21324 10.231 0.239
miction-§ 849.56 04 Jun 98 Qo012 140.02 2.811
ROUTEY 823.18 04 Jun 98 0024 139.37 2.811




‘Hydrologic Diecharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac ft) (sq mi)
UTRG14 121.78 03 Jun 98 2328 13.105 0.257
Junction-9 858.85 04 Jun 98 0022 152.47 3.068
ROUTE10 856.15 04 Jun 98 0028 152.62 3.068
UTRG-15 69.799 03 Jun 98 2334 8.5609 0.20
Junction-10 881.49 04 Jun 98 0026 161.18 3.268




HMS * Summary of Regults

Project : UNMDTRIB

Start of Simulation :
End of Simulation :

Execution Time

03Jun98 1100
04Jun98 1200
01Julss 173s

Run Name : FUTURE S YR.

Bagin Model
Precip Model
Control Specs

: UNMDFUT
: 5 YEAR STORM
: HYPO 1

B-91

Hydrologic Diacharge Time of Total Drainage
Element Peak Peak Volume Area
{cfas) (ac ft) (sq mi)
UTRG-2 1%0.25 03 Jun 98 2328 21.670 0.180
UTRG-3 222.54 03 Jun 98 2336 29.145 0.271
Junction-1 404.64 03 Jun 98 2332 50.815 0.451
ROUTE1 403,54 03 Jun 98 233¢ 50.813 0.451
UTRG-1 203.66 03 Jun 98 2328 23.320 0.209
UTRG-5 370.38 03 Jun 98 2326 39.7356 0.319
Junction-2 949.64 03 Jun %8 2330 113.93 0.979
ROUTE2 873.12 03 Jun 98 2344 113.63 0.979
UTRG-4 273.850 03 Jun 38 2326 30.612 0.221
Tunction-3 1083 .4 03 Jun 98 23490 144 .24 1.200
>‘JUTE3 1064.0 03 Jun 98 2343 144.25 1.200
UTIRG-6 88.479 03 Jun S8 2318 8.0290 0.0¢6
UTRG-7 324.95 03 Jun 98 2322 32.210 0.312
Junction-4 1264.5 03 Jun 98 2346 184.49 1.572
ROUTE4 1261.0 - 03 Jun 38 2350 184.42 1.555
UTRG-8 217.38 03 Jun 98 2334 27.542 0.277
Junction-5 l1441.8 03 Jun 98 2348 211.9% 1.8439
ROUTES 1411.8 03 Jun S8 2358 211.83 1.849
UTRG-9 111.27 03 Jun 98 2334 14.245 0.138
Junction-§ 1488.0 03 Jun 98 2358 226.08 1.987
ROUTEG 1479.2 04 Jun %8 0002 225.93 1.987
UTRG-12 130.19 03 Jun 58 2342 18.637 0.213
UTRG-10 100.57 03 Jun 98 2346 15.144 0.189
Junction-7 1665.7 04 Jun 98 0002 259.71 2.389
ROUTRE? 1632.7 04 Jun 98 0012 259.09 2.389
UTRG-11 133.63 03 Jun S8 2326 14.669 0.183
ROUTES 132.35%5 03 Jun 98 2348 14.664 0.183
T'TRG-13 223,05 03 Jun 98 2322 22.788 0.239
dnction-8 1787.1 04 Jun 98 0010 296.54 2.811
RCUTES 1766.4 04 Jun 98 0016 296.59 2.811




Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
{cfa) (ac f£t) (g mi)
OTRG14 248.37 03 Jun 58 2328 27.643 0.257
Junction-9 1845.8 04 Jun 98 0016 324.24 3.068
ROUTE10 1840.2 04 Jun 98 0020 324.05 3.068
UTRG-15% 155,25 03 Jun 98 2332 19.068 0.20
Junction-10 1901.0 04 Jun 98 0018 343.12 3.268
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Project :

HMS * Summary of Results

UNMDTRIB

Run Name : FUTURE 10 YR.

B-93

Start of Simulation : 03Jun%s8 1100 Bagin Model : UNMDFUT
End of Simulation : 04Jun98 1200 Precip Model : 10 YEAR STORM
Execution Time : 01Jul98 1736 Control Specs : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
{cfa) (ac ft) (8q mi)
UTRG-2 252 .48 03 Jun 98 2328 29.933 0.180
UTRG-3 304.05 03 Jun 98 2336 41.029 0.271
Junction-1 546.40 03 Jun 98 2332 70.962 0.451
ROUTE1 545.23 03 Jun 98 2334 70.957 0.451
UTRG-1 274.96 03 Jun 98 2328 32.630 0.209
UTRG-5 486.78 03 Jun $8 2324 54.643 0.31s
Junction-2 1272.0 03 Jun 98 2330 158.23 0.979
ROUTE2 1207.1 03 Jun 98 2340 158.58 G.979
UTRG-4 352,83 03 Jun 98 2326 41.296 0.221
—. ‘wmction-3 1488.5 03 Jun 98 2338 199.88 1.200
+UTE3 1464.6 03 Jun 98 2344 189,92 1.200
UTRG-6 113.8¢0 03 Jun 98 2318 10.895 0.06
UTRG-7 443 .31 03 Jun 98 2322 45,666 0.312
Junction-4 1763.0 03 Jun 98 2342 256.48 1.572
ROUTE4 1758.2 03 Jun 98 2346  256.43 1.572
UTRG-8 301.77 03 Jun 98 2334 39.288 0.277
Junction-5 2022.9 03 Jun 98 2344 295.72 1.849
ROUTES 195%0.0 03 Jun 98 2352 295.78 1.849
UTRG-9 153.44 03 Jun 98 2334 20.196 0.138
Junction-6 2108.6 03 Jun 98 2352 315.98 1.987
ROUTE&6 2092.0 03 Jun 98 2358 315.78 1.987
UTRG-12 186.81 03 Jun 98 2340 27.174 0.213
UTRG-10 147.64 03 Jun $8 2344 22.417 0.18S
Junction-7 2383.9 03 Jun 98 _235¢ 365.35 2.389
ROUTE7 2285.2 04 Jun 98 0010 363.97 2.389
UTRG-11 193.56 03 Jun 98 2326 21.713 0.183
ROUTESR 192.49 03 Jun 98 2346 21.704 0.18B3
"TRG-13 310.78 03 Jun 98 2322 32.743 0.239
nction-8 2501.7 04 Jun 98 0008 418.42 2.811
ROUTE9 2475.1 04 Jun %8 0014 418.78 2.811




.

,Hydrologic Diecharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac ft) (eq mi)
UTRG14 337.83 03 Jun sg 2326 38.914 0.257
Junction-9 2586.9 04 Jun 938 0014 457.70 3.068
ROUTE1l0 2573.1 04 Jun 98 0018 457.74 3.068
UTRG-15 217.41 03 Jun 98 2332 27.398 0.20
Junction-1¢ 2658.1 04 Jun 98 0018 485.14 3.268
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HMS * Summary of Results

B-95

Project : UNMDTRIB Run Name : FUTODRE 25 ¥YR.
Start of Simulation : 03Jun98 1100 Basin Model : UNMDFUT
End of Simulation : 04Juns8 1200 Precip Model : 25 YEAR STORM
Execution Time : 01Julss 1736 Control Specs : HYPO 1
Hydreclogic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac £t} (sq mi)
UTRG-2 324.31 03 Jun 98 2328 39.847 0.180
UTRG-3 358.69 03 Jun 98 2334 55.441 0.271
Junction-1 710.62 03 Jun 98 2332 95.288 0.451
ROUTE1 789.59 03 Jun 88 2334 95.278 0.451
UTRG-1 357.81 03 Jun 98 2328 43,881 0.209
UTRG-5 621.83 03 Jun 98 2324 72.400 0.319
Junction-2 l645.0 03 Jun 98 32328 211.56 0.979
ROUTE2 1575.3 03 Jun 98 2338 212.14 0.879
UTRG-4 443,08 03 Jun 98 2326 53.955 0.221
’hfunction-3 1958.2 03 Jun %8 2336 266.10 1.200
JUTE3 1919.59 03 Jun 98 2342 266.03 1l.200
UTRG-6 143.14 03 Jun 38 2318 14.301 0.06
UTRG-7 582.58 03 Jun %8 2320 62.050 0.312
Junction-4 2338.1 03 Jun %8 2340 342.38 1.572
ROUTE4 2331.7 - 03 Jun 98 2343 342.3¢ 1.572_
UTRG-8 400.87 03 Jun 98 2332 53.642 0.277
Junction-5 2702.1 03 Jun 98 2342 386.00 1.8459
ROUTES 2665.2 03 Jun 98 2348 395.85 1.849
UTRG-9 202.65 03 Jun 98 2334 27.441 0.138
Junction-¢ 2834.3 03 Jun 98 2348 423.29 1.987
ROUTES 2816.6 03 Jun %8 2352 423.14 1.587
UTRG-12 254 .37 03 Jun 98 2340 37.738 0.213
UTRG-10 204.09 03 Jun 98 2342 31.495 0.189
Junction-7 3240.6 _ 03 Jun 98 2352 492,37 2.389
ROUTE7 3105.1 04 Jun 98 0006 491.40 2.389
UTRG-11 267.31 03 Jun S8 2324 30.508 0.183
ROUTES 265.05 03 Jun 98 2344 30.492 0.183
TTRG-13 414.74 03 Jun 98 2322 44.958 0.239
”m‘xnction—s 3410.0 04 Jun 98 ©004 566.84 2.811
ROUTES9 3360.8 04 Jun 98 0010 567.42 2.811




Hydrologic Discharge Time of Total Drainage
Element Peak Paak Volume Area
(cfs) (ac ft) {sq mi)
UTRG14 442,39 03 Jun 98 2326 52.585 0.257
Junction-9 3517.9 04 Jun 98 0910 620,00 3.068
ROUTElo0 3496.2 04 Jun 98 0014 619,96 3.068
UTRG-15 250.63 03 Jun 98 2330 37.618 0.20
Junction-10 3616.9 04 Jun %8 (o014 657.58 3.268
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Project : UNMDTRIB

HMS =* Summary of Regults

Run Name : FUTURE 50 YR.

m——

Start of Simulation : 03Jun9%8 1100 Bagin Model : UNMDFUT

End of Simulation : 04Fun98 1200 Precip Model : sp YEAR STORM

Execution Time : 01Jul98 1736 Control Specs : HYpo 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area

(cfa) (ac ft) (8g mi)
UTRG-2 378.46 03 Jun %8 2328 46.45¢6 0.180
UTRG-3 470.32 03 Jun 98 2334 65.113 0.271
Juncticn-1 834.27 03 Jun 98 2332 111.57 0.451
ROUTE1 833.1¢6 03 Jun 98 2334 111.55 0.451
UTRG-1 420.12 03 Jun 98 2328 51.414 0.209
UTRG-5 723.48 03 Jun %8 2324 84.213 0.319
Junction-2 1922.5 03 Jun 58 2328 247.18 0.979
ROUTE?Z2 1846.8 03 Jun 98 2338 247.79 0.979
UTRG-4 511.43 03 Jun 98 232¢ 62.328 0.221
“nction-3 2295.4 03 Jun %8 2336 310.12 1.200
-UTE3 2253.¢ 03 Jun 98 2342 310.00 1.200
UTRG-6 165.24 03 Jun %8 2318 16.558 0.06
UTRG-7 687.79 03 Jun 98 2329 73.068 0.312
Junction-4 2767.5 03 Jun 58 2338 399.63 1.572
ROUTE4 2757?5 03 Jun 98 21342 399.60 B 1.572
UTRG-8 475.73 03 Jun S8 2332 63.321 0.277
Junction-5 3208.1 03 Jun 98 2340 462,93 1.849
ROUTES 3169.4 03 Jun 58 234¢ 463.39 1.849
UTRG-9 239.65 03 Jun 98 2334 32.315 0.138
Junction-6 3377.4 03 Jun 98 2346 485.70 1.987
ROUTEG 3356.5 03 Jun 98 2350 495.56 1.987
UTRG-12 305.15 G3 Jun 98 2340 44.918 0.213
UTRG-10 246.79 03 Jun 98 2342 37.700 0.189
Junction-7 3877.8 03 Jun 98 2350 578.18 2.389
ROUTE?7 3746.5 04 Jun 98 0002 578.08 2.383
UTRG-11 322.41 03 Jun 58 2324 36.51¢ 0.183
ROUTES 319.33 03 Jun 98 21342 36.498 0.183
TTRG-13 492.63 03 Jun 98 2322 53.214 0.239
action-8 4138.2 03 Jun 98 2400 667.79 2.811

ROUTES9 4075.9 04 Jun 98 0006 668,31 2.811
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-Hydrologic Discharge Tima of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac ft) {(sq mi)
UTRG14 520.91 03 Jun 98 2326 61,757 0.257
Junction-9 4277.7 04 Jun 98 000§ 730.06 3.068
ROUTE10 4251.3 04 Jun 88 0010 729.97 3.068
UTRG-15 346.02 03 Jun $8 2330 44.527 0.20
Junction-10 4411.1 04 Jun 98 ¢o008 774.50 3.268
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HMS * Summary of Resgults

B-99

- Project : UNMDTRIB Run Name : FUTURE 100 YR.
Start of simulation : 03Jun98 1100 Basin Model : UNMDFUT
End of Simulation : 04Juns8 1200 Precip Model : 100 YEAR STORM
Execution Time : 01lJul9s 1736 Control Specs : HYPO 1
Hydrologic Digcharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) {ac £t} (s8q mi)
UTRG-2 436.73 03 Jun 98 2328 54.939 0.180
UTRG-3 549,37 03 Jun 98 2334 77.581 0.271
Junction-1 970.05 03 Jun 98 23390 132,52 0.451
ROUTE1 968.37 03 Jun 98 2334 132.50 0.451
UTRG-1 487.83 03 Jun 98 2328 61,111 0.209
UTRG-5 831.98 03 Jun 98 2324 89,358 0.319
Junction-2 2224.8 03 Jun 98 2328 282,97 0.979
ROUTE2 2144.4 03 Jun 98 2323¢ 293.44 0.979
UTRG-4 583.59 03 Jun 98 2326 73.023 0.221
‘“\‘unction-3 2664.4 03 Jun %8 2334 366.46 1.200
. JUTE3 2584.2 03 Jun 98 2342 365.90 1.200
UTRG-6 188.27 03 Jun 98 2318 15.444 0.06
UTRG-7 802,12 03 Jun S8 2320 87.297 0.312
Junction-4 3156.0 03 Jun 98 2338 472.64 1.572
ROUTE4 3151.3 03 Jun 98 25;2 472.60 1,572
UTRG-8 558.86 03 Jun 98 2332 75.837 0.277
Junction-§ 3678.4 03 Jun 98 2340 548.43 1.845%
ROUTES 3653.5 03 Jun 98 2344 548.85 1.849
UTRG-9 280.54 03 Jun 98 2334 38.607 0.138
Junction-6 3906.1 03 Jun %8 2344 587.4¢% 1.987
ROUTESG 3887.2 03 Jun 98 2348 587.358 1.987
UTRG-12 362.70 03 Jun 98 2340 54.250 0.213
UTRG-10 295.78 03 Jun 98 2342 45.794 0.189
Juncticon-7 4520.2 03 Jun 98 2348 687.39 2.389
ROUTE7 4407.6 03 Jun 98 2400 €87.79 2.389
UTRG-11 384.33 03 Jun %8 2324 44.355 0.183
ROUTES 381.03 03 Jun 98 21342 44.336 0.183
"TTRG-13 578.10 03 Jun 98 2322 63.909 0.239
- mction-8 4900.9 03 Jun 98 2358 796.03 2.811
ROUTES 4830.8 04 Jun 98 (0004 796.75 2.811




-Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
— {cfa) (ac ft) {sq mi}
JTRG14 606.45 03 Jun 98 2326 73.583 0.257
Junction-9 5088.0 04 Jun 98 0002 870.37 3.068
ROUTE10 5062.0 04 Jun 98 0006 870.15 3.068
UTRG-15 407.67 03 Jun 98 2330 53.476 c.20
Junction-10 5262.1 04 Jun 58 0006 923.63 3.268
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HMS * Summary of Results

Project : UNMDTRIB Run Name : FUTURE 500 YR.

Start of Simulation : 03Jun98 1100 Basin Model : UMMDFUT

End of Simulation : 04Jun98 1200 Pracip Model : 500 YEAR STORM EVENT
Execution Time : 01Jul9s 1736 Control Specs : HYPO 1
Bydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
{cfs} (ac ft) {sq mi)
UTRG-2 550.77 03 Jun 98 2326 77.194 0.180
UTRG-3 702,75 03 Jun 98 2334 110.47 0.271
Junction-1 1234.3 03 Jun 98 2330 187.67 0.451
ROUTE1 1230.3 03 Jun 98 2334 187.63 0.451
UTRG-1 621.65 03 Jun 98 2326 86.650 0.209
UTRG-5 1044.4 03 Jun 98 2324 139.01 0.319
Junction-2 2820.6 03 Jun 98 2328 413.29 0.879
ROUTE2 2717.0 03 Jun 98 2336 413.55 0.57%
UTRG-4 720.78 03 Jun 98 2326 100.89 0.221
Tunction-3 3369.9 03 Jun 98 2334 514.44 1.200
- JTE3 3282.6 03 Jun 98 2340 514.18 1.200
UTRG-6 234.95 03 Jun 98 2318 26.977 0.06
UTRG-7 1035.0 03 Jun 98 2320 124.94 0.312
Junction-4 4030.3 03 Jun 98 2338 666.09 1.572
-~ ROUTE4 4023.3 03 Jun 98 234¢ 665,99 1.572
UTRG-8 723.27 03 Jun 98 2332 109.01 0.277
Junction-5 4711.5 03 Jun 98 2338 774.99 1.849
ROUTES 4664 .3 03 Jun 98 2344 775.07 1.849
UTRG-9 361.34 03 Jun 98 2332 55.246 0.138
Junction-6 4994.4 03 Jun 98 2342 820.32 1.987
ROUTES6 4963.5 03 Jun 98 2348 825.87 1.587
UTRG-12 478.22 03 Jun 98 2338 79.150 0.213
UTRG-10 394.75 03 Jun 98 2340 67.499 0.189%
Junction-7 5798.7 03 Jun 98 2346 976 .52 2.3893 _
ROUTE7 5692.1 ‘03 Jun 58 2356 976.88 2.389
UTRG-11 514 .49 03 Jun 98 2324 65.400 0.183
ROUTEB 510.51 03 Jun 98 2340 65.364 0.183
TTRG-13 754.92 03 Jun 98 2320 92.329 0.239
" ction-8 6367.2 03 Jun 98 2354 1134.6 2.811
ROUTES 6286.4 03 Jun 98 2358 1134.3 2.811




Hydrologic Discharge Time of Total Drainagh
Element Peak Peak Volume Area
(cfa) (ac ft) (sq mi)
UTRG14 776.58 03 Jun 98 232¢ 104.79 0.257
Junction-9 6639.5 03 Jun s8 2358 1235.1 3.068
ROUTE10 6607.1 03 Jun 98 2400 1238.5 3.068
UTRG-15 531.23 03 Jun 98 2330 77.251 0.20
Junction-10 6895.0 03 Jun 98 2400 1315.7 3.268
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Appendix B

Seco Creek Tributary
HEC-HMS Summary Printouts
Existing and Future Conditions
100, and 500-year Storm Events



HEC-HMS Project: TRBSECO

Basin Model: TRIBSECO
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- Project : TRBSECO

Start of Simulation :
End of Simulation
Execution Time :

14May98 1700
15May98 1700
26Jun98 1114

Basin Model
Precip Model
Control Specs

Run Name

: 2 YEAR

HMS * Jummary of Results

STORM

t TRIBSECO
2-YEAR STORM
: HYPO 1

Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Ares
(cfs) (ac ft) {8q mi)
TSCO1 29.067 15 May S8 0538 4.6167 0.284
DETENTION 28.171 15 May 98 0544 4.6164 0.284
Reach-1 28.069 15 May 98 0552 4.6119 0.284
TS8C02 147.13 15 May 58 0524 13.923 0.199
Junction-1 150.25 15 May 88 0526 18.535 0.483
Reach-2 145.70 15 May 98 0540 18.464 0.483
TSCO3 61.689 15 May 98 0522 5.6566 0.094
Junction-2 188.09 15 May 98 0536 24.120 0.577
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Project : TRBSECO

Start of Simulation :
End of Simulation :

HMS * Summary of Results

14May98 1700
15May98 1700

Basin Model
Precip Model

Run Name

: 5 YEAR STORM

: TRIBSECO
5-YEAR STORM

o

Execution Time 1 26Jun%8 1114 Control Specs : HYPO 1
Hydrologic Diacharge Time of Total Drainage
Element Peak Peak Volume Area
(cfr) (ac ft) (sq mi)
TSCO1l 111.32 15 May 98 0532 14.360 0.284
DETENTION 106.87 15 May 98 0538 14.35% 0.284
Reach-1 106.50 15 May 98 0544 14.346 0.284
TSCO02 261.74 15 May 98 0524 26.683 0.199
Junction-1 316.64 15 May 98 0530 41.029 0.483
Reach-2 309.03 15 May 98 0540 40.917 0.483
TSCO3 116.31 1S May 98 0522 11.343 0.094
Junction-2 384.32 15 May 98 0538 52.259 0.577
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Project : TRBSECO

Start of Simulation
End of Simulation
Execution Time

.

HMS * Summary of Results

14May98 1700
15May98 1700
26Jun9s 1114

Basin Model
Precip Model
Control Specs

Run Name

10 YEAR STORM

: TRIBSECO
: 10-YEAR STORM
: HYPO 1

Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) {ac ft) {(sq mi)
TsSCOo1 184.81 15 May 98 0530 23.093 0.284
DETENTION 176.67 15 May 98 0536 23.092 0.284
Reach-1 175.86 15 May 98 0542 23.073 0.284
TSCO2 338.08 15 May 98 0524 36.198 0.199
Junction-1 452.4¢ 15 May 98 0530 59.271 0.483
Reach-2 442 .88 15 May 98 0540 59.150 0.483
TSCQO3 153.40 15 May 98 0522 15.663 0.094
Junction-2 544 .46 15 May 98 0536 74.813 0.577
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HMS * Summary of Results

Project : TRBSECO Run Name : 25 YEAR STORM

Start of Simulation : 14May98 1700 Basin Model ¢t TRIBSECO
End of Simulation t 15May98 1700 Precip Model : 25-YEAR STORM

Execution Time : 26Jun9g 111s Control Specs : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) (ac ft) (aq mi)
TSCO01 278.31 15 May $8 0528 34.507 0.284
DETENTION 264,88 15 May 98 0534 34.504 0.284
Reach-1 264.20 15 May 98 0540 34.470 0.284
TSCO02 426,53 15 May 98 0522 47.495 0.199
Junction-1 617.97 15 May 98 0530 81.965 0.483
Reach-2 600.49 15 May 98 0540 81.754 0.483
TSCo3 196.44 15 May 98 0522 20.843 0.094
Junction-2 724.06 15 May 98 0538 102.60 0.577
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Project : TRBSECO

HMS * Summary of Results

Run Name

50 YEAR STORM

Start of Simulation : 14May98 1700 Basin Model : TRIBSECO

End of Simulation : 15MayS8 1700 Precip Model : 50-YEaR ETORM

Execution Time : 26Jun98 1115 Control Specs : HYPO 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area

{cfa) (ac £t) (sq mi)

TSCO1 353.51 15 May 98 0528 41.014 0.284
DETENTION 333.37 15 May 38 0536 41.013 0.284
Reach-1 332.20 15 May 98 (0540 40.954 0.284
TSC02 504.86 15 May 98 0522 53.575 0.199
Junction-1 751.37 15 May 58 0528 94.569 0.483
Reach-2 729.49 15 May 98 0542 94,366 0.483
TSCO3 233.9¢6 15 May 98 (0522 23,643 0.0354
Junction-2 875.50 15 May 98 0538 1lig.01 0.577
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HMS * Summary of Results

Project : TRBSECO Run Name : 100 YEAR STORM

Start of Simulation - 14May98 1700 Basin Model : TRIBSECO

End of Simulation :+ 15May98 1700 Precip Model : 100-YEaR STORM

Execution Time : 26Jun98 1115 Control Specs : HYpo 1
Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area

(cfa) {ac £t) {sq mi)

TSCo1 N 434,95 15 May 98 0528 53,253 0.284
DETENTION 408.18 15 May 98 0534 53.24¢ 0.284
Reach-1 406.95 15 May 98 0540 53.209 0.284
TSCO2 563.77 15 May 98 0522 64.579 0.199
Junction-1 v 874.03 15 May $8 053¢ 117.79 0.483
Reach-2 849.44 15 May 98 0542 117.48 0.483
TSCO3 263.75 15 May 88 a0S20 28.737 0.094
Junction-2 M1012.6 15 May 98 0538 146.21 0.577
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HMS =* Summary of Resultg

Project . TRBSECO Run Name . 500 YEaRr STORM
Start of Simulation - l4May98 1799 Basin Model ¢ TRIBSECO
End of Simulation : 15Mayss 17gg Precip Mode] ¢+ 500-YEAR STORM
Executiop Time t 26Jun9sg 1115 Control Specs : Hypo 1

Discharge

Peak Peak Volume
(cfa)
82.601 0.284
DETENTION 537.3¢ 15 May 98 gs34 82,559 0.284
Reach-1 536.25 15 May 98 gs549 82.461 0.284
TSC02 701.77 15 May 38 @533 89.447 0.195
Junction-1 1133.3 15 May 98 gs2¢ 171.91 0.483
Reach-2 1089,8 15 May 98 542 171.28 0.483
TSCO3 334.02 1s ua} 98 0529 40.316 0.054

Junction-2 12854 15 H@y 98 0538 211.59 0.577
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Project :

Start of Simulation :
End of Simulation :
Execution Time

.

TRBSECO

14May98 1700
15May98 1700
01Jul98 1504

Bagin Model
Precip Model
Contrel Specs

Run Name

: FUTURE

HMS * Summary of Results

TRBSCFUT
2-YEAR STORM
HYPO 1

Hydrologic Discharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) {ac ft) {sq mi)
TSCO1 105.23 15 May 98 (0522 10.092 0.284
DETENTION 97.681 ISbMay 98 052¢ 10.091 0.284
Reach-1 96,822 15 May 98 0534 10.084 0.284
TSCO02 195.90 15 May 38 0514 13.923 0.199
Junction-1 212.08 15 May 98 0516 24.008 0.483
Reach-2 207.74 15 May 98 0532 23,905 0.4383
TSCO3 81.826 15 May 98 0512 5.6566 0.094
Junction-2 245,77 15 May 98 0530 29,562 0.577
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Start of Simulation

Project :

End of Simulation
Execution Time

TRBSECO

z
4

HMS * Summary of Results

14May98 1700
15May98 1700
01Jul9s 1504

Basin Model
Precip Modeal
Control Specs

Run Name

FUTURE

1Q YR.

TRBSCFUT
10-YEAR STORM
HYPO 1

Hydrologic Placharge Time of Total Drainage
Element Peak Peak Volume Area
(cfs) (ac ft) (sq mi)
TSCO01 363.05 15 May 98 0520 35.046 0.284
DETENTION 329.70 15 May 98 0526 35.044 0.284
Reach-1 328.17 15 May 58 0530 35.01¢ 0.284
TsCo2 436.50 15 May 98 0514 36.221 0.199
Junction-1 621.68 15 May 98 0520 71.237 0.483
Reach-2 602.01 15 May 98 0532 71.046 0.483
TSCO3 198.25 15 May 98 0512 15.673 0.094
Junction-2 694.18 15 May 98 0530 86.719 0.577




Project : TRBSECO

Start of Simulation
End of Simulation
Execution Time

*
H

HMS +* Summary of Resultsg

14May98 1700
15May98 1700
01Jul9s 1504

Basin Model
Precip Model
Control Specs

Run Name

FUTURE

25 YR.

TRBSCFUT
25-YEAR STORM
: HYPO 1

"

Hydrologic Diacharge Time of Total Drainage
Element Peak Peak Volume Area
(cfa) {ac ft) {sq mi)
TSco1 494 .85 15 May 38 0518 48.931 0.284
DETENTION 442 .36 15 May 98 052¢ 48.92¢ 0.284
Reach-1 441.13 15 May 98 0530 48.891 0.284
TSC02 547.47 15 May 98 0514 47.531 0.199
Junction-1 813.20 15 May 98 0518 96.422 0.483
Reach-2 785.52 15 May 98 0532 96.102 0.483
TSCO3 253.19 15 May 98 0512 20.858 0.094
Junction-2 900.77 15 May 38 (53¢ 1l6.96 0.577
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Project : TRBSECO

HMS * Summary of Results

Run Name

FUTURE $0 YR.

Start of Simulation : 14May98 1700 Basin Model : TRBSCFUT

End of Simulation : 15May398 1700 Precip Model : 50-yEagr STORM

Execution Time : 01Jul9s 1506 Control Specs : HYPO 1
Hydrologic Diacharge Time of Total Drainage
Element Peak Peak Volume Area

{(cfa) {(ac ft) (sq mi)

TSCO1 603.48 15 May 98 0518 56.605 0.284
DETENTION 504.60 15 May 98 0528 56.608 0.284
Reach-1 503,40 15 May 98 0532 56.593 0.284
TSCo02 644.54 15 May 98 0514 53.611 0.1%99
Junction-1 $75.32 15 May 98 0518 110.20 0.483
Reach-2 928.87 15 May 988 0532 109.93 0.483
TSCO3 299_33 15 May 98 0512 23,659 0.094
Junction-2 1069.3 15 May 98 0528 133.859 0.577
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*ag
HMS * Summary of Results '

Project : TRBSECO Run Name : FUTURE 500 YR

Start of Simulation : 14May98 1700 Basin Model :+ TRBSCFUT

End of Simulation : 15May98 1700 Precip Model : 500-YEAR STORM

Execution Time : 01Jul9s 1507 Control Specs : HYPO 1
Hydrolegic Discharge Time of Total Drainage
Element Peak Peak Volume Area

(cfs) {ac ft) (sq mi)

TSCO01 941.37 15 May 98 0518 103.59%9 0.284
DETENTION 883.15 15 May 98 0522 103.54 0.284
Reach-1 869.92 15 May 98 0528 103.45 0.284
TSCO02 900.41 15 May 98 0512 89.568 0.199
Junctien-~1 1436.6 15 May 98 0524 153.01 0.483
Reach-2 1375.3 15 May 98 0534 192.26 0.483
TSCO3 430.82 15 May 98 0512 40.368 0.094
Junction-2 1538.5 15 May 98 0532 232.63 0.577
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Flood Protection Study for Eagle Pass, Texas
Appendix C

Appendix C presents a compilation of structures and watersheds modeled with HECRAS.
Existing and future condition flows determined in Appendix B were applied to all stream
models for the 2, 5, 10, 25, 50, 100, and 500-year storm events except for the Rio Grande
River. The Rio Grande River flows remained unchanged for existing and future
conditions and only the 10, 50, 100, and 500-year flows were applied. Plotted water
surface profiles are shown for all streams studied in detail. Appendix C has been
organized as follows:

Structure Inventory

Rio Grande River — Existing Conditions

Main Arroyo & Tributary 3 - Existing and Future Conditions
Tributary 1 - Existing and Future Conditions
Tributary 2 - Existing and Future Conditions
Unnamed Tributary - Existing and Future Conditions
Seco Creek Tributary - Existing and Future Conditions
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Rio Grande River

Existing and Future Conditions

Water Surface Profile and HECRAS Summary Printouts
10, 50, 100, & 500-year Storm Events
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HEC-RAS Plan: 1999 TOPQ River: RIVER-1 Reach: Reach-1
RNarSta %

HBachs

i

90000.00 675.80 695.65 688.84 €96.84 0.000950 8.74 10403.05 858,93 0.42
180000.00 675.80 702.70 693.93 704 61 0.000951 11.19 17134.05 1012.92 0.44
230000.00 675.80 705.83 696 .44 708.09 0.000351 12.25 20598.66 1313.02 0.45
350000.00 675.80 711.96 701.19 714.80 0.000951 13.98 30685.85 1837.32 0.47

90000.00 678.67 £699.13 700.02 0.002444 7.58 11866.96 113712 0.41
18000000 £78.67 706.19 707.43 0.001734 8.96 20341.62 1268.96 0.38
230000.00 678.67 709.41 710.82 0.001579 9.58 2447222 1291.71 0.37
350000.00 678.67 715.61 717.46 0.001469 11.01 32899.12 1443.37 0.37

90000.00 678.78 700.63 701.26 0.001497 6.34 14198.31 1218.92 0.33
180000.00 678.78 707.44 708.40 0.001266 7.89 23485.83 1508.62 0.32
230000.00 €78.78 710.63 711.72 0.001175 B.46 28404 55 155921 0.32
350000.00 678.78 716.92 718.31 0.001093 9.68 38378.82 1694.58 0.32

90000.00 679.00 701.43 702.18 0.001287 6.94 12967.28 886.21 0.32
180000.00 679.00 708.10 708.34 0.001421 9.07 21614.49 1558.67 0.35
230000.00 679.00 711.24 712.60 0.001338 9.68 26626.74 1628.27 0.35
350000.00 679.00 717.48 71912 0.001233 10.87 37072 84 1712.17 0.35

90000.00 679.00 701.93 691.62 702.95 0.000837 8.38 12586.94 971.37 0.33
180000.00 679.00 708.51 698.33 710.37 0.001124 1.1 20161.96 1368.07 0.40
230000.00 679.00 711.54 701.35 713.67 0.001160 12.78 24519.66 1536.75 0.41
350000.00 679.00 717.68 706.83 720.18 0.001160 14.47 35124.66 1741.76 042

90000.00 679.00 702.00 691.91 703.05 0.000881 8.55 12963.57 1225.90 0.33
180000.00 679.00 708.97 698,99 710.51 0.000986 11.01 2329383 1692.07 0.37
230000.00 675.00 712.21 701.79 713.82 0.000944 11.61 28833.06 1722.48 0.37
350000.00 679.00 718.50 707.53 720.35 0.000912 12.93 39791.29 1760.71 0.38

90000.00 679.00 701.99 691.91 703.06 0.000737 8.61 12953.92 1224.88 0.34
180000.00 £79.00 708.93 6399.00 710.56 0.000848 11.24 23236.52 1691.52 038
230000.00 679.00 71216 701.71 71389 0.000822 11.93 28756.22 1722.21 0.38
350000.00 679.00 718.43 707.66 72045 0.000808 13.40 3968125 1760.33 0.38

Bridge

90000.00 679.00 702.00 692.05 703.09 0.000755 8.71 12937.07 1236.33 Q.34
180000.00 679.00 708.97 699.09 710.59 0.000853 11.27 23359.90 1689.09 0.38
230000.00 679.00 712.25 702.54 713.95 0.000819 11.92 28958.57 1717.83 0.38
350000.00 672.00 718.62 708.11 720.59 0.000796 13.33 40015.35 1753.98 039

90000.00 679.00 702.00 692.05 703.09 0.000754 8.70 12937.97 1236.36 0.34
180000.00 679.00 708.97 699.09 710.59 0.000853 11.27 23361.34 1688.10 0.38
230000.00 679.00 712.25 702.54 713.95 0.000819 11.92 28959.93 1717.84 0.38
350000.00 679.00 718.62 708.11 720,59 0.000796 13.33 40016.74 1753.99 0.39

90000.00 679.00 702.00 692.52 703.22 0.001008 9.14 1140025 889.05 036
180000.00 679,00 708.92 699.44 710.75 0.001143 11.86 21374.07 1716.64 0.4Q
230000.00 679.00 712.21 701.49 714.10 0.001078 12.44 26669.49 1732.55 0.40
350000.00 679.00 718.59 709.04 720.73 0.001026 13.78 37032 86 1759.82 0.40

9000000 679.00 702.33 692.61 703.46 0.000819 8.79 11978.11 1040.79 0.35
180000.00 679.00 709.29 699,45 711.02 0.000934 11.45 20468.04 1309.94 0.39
230000.00 679.00 712.45 701.55 714.36 0.000927 12.29 24619.46 1337.99 0.39
350000.00 679.00 718.70 708.42 721.03 0.000933 13.98 32859.13 1406.68 0.41

50000.00 679.00 702.16 693.53 703.64 0.000768 10.34 11603.71 1017.76 0.39
180000.00 679.00 709.02 701.57 711.27 0.000916 1357 19640.00 1292.53 0.45
230000.00 679.00 712.18 703.97 714.61 0.000907 14.43 23730.64 1297.26 0.45
350000.00 679.00 718.40 709.84 721.29 0.000910 16.35 31838.02 130661 0.47

Bridge

90000.00 679.00 702.33 693.53 703.76 0.000744 10.23 11768.14 1022.44 0.39
180000.00 679.00 70927 701.57 711.44 0.000878 13.37 19967.28 129291 0.44
230000.00 679.00 712.45 703.97 714.80 0.000871 14.27 24088.59 1297.68 0.45
350000.00 579.00 718.71 709.84 721.51 0.000877 16.14 32233.32 1307.06 0.46

90000.00 679.00 702,29 694.00 703.89 0.000868 1081 10809.80 960.29 0.41
180000.00{ 679.00]  709.13[ 702.22 71164 0.001051] 14.29 17989.00 1299.69 0.47




TRRE 480K i 230000.00 £79.00 71233 704.92 714.99 0.001020 15.12 22162.25 1304.50 0.47

— K og i 350000.00 £79.00 718.63 710.87 721.68 0.000993 16.83|  30401.85 1313.94 0.48

Iy 3 SE 90000.00 677.83 763.42 692.48 704,37 0.000523 8.34 13768.82 1117.96 031

: : : 180000.00 677.83 710.80 700.19 712.22 0.000608 10.86]  24043.32 1728.09 0.35

Réae SR : 230000.00 677.83 714.08 702.96 715.56 0.000588 11.44 29914.27 195155 035

et 3 350000.00 677.83 720,65 707.77 722.25 0.000545 1242] 4185278 1990.50 0.35

7 g 90000.00 675.92 704.27 704 .80 0.000297 672 19438.43 142967 0.24

3 180000.00 675.92 711.98 712.74 0.000333 8.56 32635.93 1892.17 027

: 230000.00 675.92 715.23 716.08 0.000338 919| 3882277 191057 027

3 350000.00 675.92 721.72 722,76 0.000349 1046]  51327.97 194363 029

L i Faeh 90000.00 674.00 704 62 691.67 705.07 0.000253 640  20563.13 1476.64 0.22

loatn ISR TE T 180000.00 674.00 712.39 699.69 713.05 0.000287 8.14] 3384368 1822 82 0.25

. 11 230000.00 674.00 71565 701.45 716.39 0.000291 8.74 39798.23 1829.65 0.26

e B 350000.00 674.00 722.14 704.93 723.08 0.000306 999 5171044 184523 027

767 : $0000.00 674.00 704.57 692.28 705.14 0.000326 7.08 20010.89 1500.86 0.25

180000.00 674.00 712.31 700.26 713.13 0.000368 9.0 32990.41 1741.00 0.28

230000.00 674.00 715.55 702.14 716.48 0.000382 9.78 38631.23 1741.00 0.29

350000.00 674.00 722.00 705.76 72319 0.000415 11.38]  43854.01 1741.00 0.31

751 90000.00 674.00 704.57 692.28 705.14 0.000326 7.08] 2001134 1500.87 0.25

: 7B 180000.00 674.00 712.31 700.26 713.13 0.000368 9.01 32991.04 1741,00 0.28

¢ 6 230000.00 674.00 715.55 702.14 716.48 0.000382 9.78] 3863187 1741.00 029

5 : 350000.00 674.00 722.00 705.76 723.19 0.000415 11.38] 4985475 1741.00 0.31
ICY ¥ Bridge

; 7 90000.00 674.00 704.63 £92.28 705.20 0.000322 7.05 20107.42 1503.11 0.25

2 37545 180000.00 674.00 712.43 700.26 713.23 0.000362 B.95| 3318848 1741.00 0.28

' 230000.00 674.00 715.68 70214 716.59 0.000376 9.72 38847.37 1741.00 0.29

¥ 350000.00 674.00 722.45 705.76 723.33 0.000408 11.31 50111.90 1741.00 0.31

90000.00 674.00 704,63 692.28 705.20 0.000322 705]  20107.88 1503.12 0.25

180000.00 §74.00 712.43 700.26 713.23 0.000362 896 3318912 1741.00 028

230000.00 674.00 71568 702.14 716.59 0.000376 9.72]  38848.00 1741.00 029

350000.00 674.00 722.15 705.76 723.33 0.000408 11.31 5011265 1741.00 031

: 90000.00 674.00 704.56 693.82 705.28 0.000426 8.05 18509.47 1556.93 029

: 180000.00 674.00 712.38 701.96 713.31 0.000443 987 3211389 1899.87 031

: 230000.00 674.00 715.66 703.81 716.66 0.000440 10.48]  amee217 1946.81 0.31

; i 350000.00 674.00 72218 706.99 723.38 0.000447 11.83] 5064371 204015 0.32

Feach el 5740 T 90000.00 674,65 705.02 70577 0.000745 797 1772118 1709.24 0.29

RGACH A, 5 180000.00 674.65 712.89 713.78 0.000709 9.44 32424 99 2071.67 0.30

e 74 230000.00 674.65 716.18 717.11 0.000688 g94] 3939998 2141.58 0.30

R S ider 350000.00 674.65 72276 72382 0.000664 1097]  s53804.88 2243 51 0.30

Reacl 90000.00 675.30 705 91 706.38 0.000502 613] 2144714 2554 41 023

J6achy 180000.00 675.30 71387 71427 0.000351 630]  42r98i2 2677.86 020

Roach g 230000.00 675.30 7i7.16 717.58 0.000329 654  s117319 271468 0.20

Aeachs] 5 350000.00 675.30 723.78 72427 0.000306 7.12 69343.08 277887 0.20

[ 7 90000.00 67650 70620 707.66 0.001467 973 946720 565.14 0.37

Reseh BOEETE 180000.00 676.50 713.72 715.41 0.001378 11.56] 2409393 2114.95 0.38

Reach S A 000 3 230000.00 676.50 717.01 71864 0.001255 11.86 31079.97 2128.06 0.37

HeACR eI 06aAY 350000.00 676.50 72361 705.24 0.001094 1255 45217.20 2154 34 0.36

R ; 90000,00 677.60 707.83 709.03 0.002051 8.87 11244.49 1373.07 0.37

Hoat 7 180000.00 677.60 71527 716.62 0.001721 10.25 23461.37 1704.12 0.36

i 230000.00 677.60 718.31 719.75 0.001663 10.86 28704.38 174595 0.36

- LR Rk 350000.00 677.60 724,57 72623 0.001562 12.02 39927.71 1841.70 0.36

o 90000.00 679.05 708.57 709.97 0.000474 510 19510.38 2351.86 0.20

_EaE 180000.00 679.05 717.00 717.49 0.000463 6.16 40966.26 3211.79 0.20

i 230000.00 679.05 720.09 720.60 0.000451 652 5127345 3463.50 0.21

5 350000.00 679.05 726.49 727.01 0.000402 6.97] 7424850 3618.40 0.20

e SRS e 90000.00 ] 680.50 71015 ] 710.48 0.000547| 466) _2046360| 190015 019




180000.00 680.50 717.56 717.99 0.000528 571| 4121863 3307.42 0.20
230000.00 660.50 720.64 721.09 0.000509 603] 5195752 366903 620
350000.00 680.50 726.99 727.45 0.000436 6.35] 7609595 382784 o1l
90000.00 682.20 71078 697.43 711.26 0.000712 573] 1859452 m\*m

180000.00 662.20 718.15 703.30 718.72 0.000655 6.79 35398.70 2442 59 “—Tg
230000.00 662.20 721.19 705.55 721.82 0.000652 7.27 4285231 2659.08 h\—“oz
350000.00 662.20 727.40 712.16 728.15 0.000638 8.15| 5899121 294135 ool
90000.00 683.13 711.34 711.76]  0.000446 529] 1928637 191743] g1l

180000.00 683.13 718.67 719.24 0.000501 6.59] 3713107 209311 o
230000.00 683.13 721.71 722.34 0.000522 74) 4716932 3471783 o3l
350000.00 683.13 728.03 728565 0.000463 749 6922412 349505 T oo
F———=% 022

90000.00 684.05 711.84 712.14 0.000385 449 2120119 13212] T gqal

180000.00 684.05 719.10 719.68 0.000507 629 3449302 2854 44 021
230000.00 684.05 72215 722.80 0.000519 684 4453685 3746.67 022
350000.00 684.05 728.40 729.03 0.000451 7.24] 7090325 4305.30 0.21
301 021

90000.00 665.00 712.16 712.60 0.000547 534 1695935 970.56 022

180000.00 685.00 719.45 720.31 0.000699 751]  25921.00 1561.74 0.26
230000.00 685.00 722.44 723.50 0.000757 841 3084571 1733.25 0.28
350000.00 685.00 728.41 729.84 0.000841 1004  s241468 2173.57 0.30
90000.00 682.96 712.49 713.01 0.000338 6.01 17501.73] 1216.33 0.22

180000.00 682.95 719.88 72085 0.000464 847/ 3235020 3772.56 0.27
230000.00 682.96 723.09 72401 0000430 872] 4623559 4908.71 0.2
350000.00 682.96 729.70 730.34 0.000302 823  asg4142 6585.37 0.23
90000.00 680.91 712,66 713.39 0.000387 753 16980.30 1396.30 027

180000.00 680.91 72011 72136 0.000514 10.35| 2908430 2525.26 0.32
230000.00 680.91 72310 724 62 0.000580 11.68] 3812121 3501.02 0.35
350000.00 680.91 729.63 730.80 0.000443 1144  essssas 4454.60 0.31
90000.00 679.10 713.38 713.66 0.000217 456] 2412211 1626.04 0.16

180000.00 679.10 72126 721,73 0.000273 614 3894145 212293 019
230000.00 679.10 724.48 725.04 0.000285 680 4607579 2308.10 020
350000.00 679.10 730.38 731.16 0.000352 822 60868564 2923.46 022




Main Arroyo & Tributary 3

Existing and Future Conditions

Water Surface Profile and HECRAS Summary Printouts
2,5,10,25,50,100, & 500-year Storm Events
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HEC-RAS Plan: 1998 River: RVER-1 Reach: Reach-1

L O

850.00

£685.70

681.80 684.15 685.87
2044.00 6581.680 687.67 6585.43 687.94 0.0020845| 4.20 486.36 126.94 0.38 5
2870.00 681.80 688.73 586.18 689.07 0.002643] 4.70 631.80 142.35 0.39 /0
4050.00 6581.80 689.70 686.90 690.12 0.002845| 525 772.09 147.27 0.40 ’?s-
4830.00 561.80 650.33 6587.38 600.81 0.002844 5.58 566.20 150.48 0.4 50
5710.00 681.80 690,59 687.84 691.53 0.002843 5.90 973.29 22248 042, r 00
7450.00 £81.80 692.08 688.67 692.71 0.002844 6.42 1308.82 392.26 0.42 500
850.00 684.30 688.26 688.75 0.003536 5.60 151.76 42.79 0.52
2044.00 684.30 680.35 691.41 0.004939 825 247.70 48.40 0.65
2970.00 684.30 691.43 692.92 0.005864 9.80 303.09 53.70 0.73
4050.00 684.30 692.25 594.38 0.007184 11.44 354.10 57.04 0.81
4830.00 684.30 692.89 695.33 0.008009 12.52 385.77 58.68 0.86
£710.00 684.30 683.43 596.33 0.008944 13.67 © 417.56 60.28 0.92
7450.00 684.30 694.34 694.34 £98.18 0.010485 15.72 474.12 64.05 1.00
850.00 6084.36 688.27 6688.79 0.000737 574 148.15 45.70 0.56
2044.00 684.36 690.48 691.45 0.000853 7.89 258.93 54.56 0.64
2970.00 684.36 691.71 692.98 0.000915 9.02 329.12 59.50 0.68
4050.00 684.36 £92.88 694.46 0.000979 10.10 401.03 6416 071
4830.00] 684.36 693.68 695.44 0.000989 10.65 453.49 67.36 0.72
5710.00 68436 694.55 69647 0.000970 111 514.28 72.00 0.72
7430.00 584.36 696.32 6958.40 0.000840 11.58 656.50 87.05 0.69
850.00 687.67 690.40 690.40 691.60 0.002597 8.78 96.81 40.92 1.01
2044.00 687.67 692,36 692 36 594,26 0002237 11.06 184.87 48.77 1.00
2970.00 687.67 €93.51 693.51 59582 5.002139 12.19 243.64 53.38 1.01
4050.00 687.67 £94.67 694 67 697.35 £.002043 13.14 308.27 58.02 1.00
4830.00 687.67 895.41 8585.41 598,33 0.001999 131 352.19 60.97 1.1
5710.00 687 67 696.18 686.18 699.34 0.001955 14,27 40018 64.04 1.01
7450.00 687 67 697.53 697.53 701.12 0.001892 1518 490.51 69.46 1.1
B50.00 6688.84 691.57 691.57 692.77 0.002569 8.77 96.92 40,93 1.00
2044.00 688.84 693.52 693.52 695.43 0.002261 11.10 184.18 48.72 1.01
2970.00 688.84 694.69 6594.69 696.99 0.002136 12.18 243.75 5339 1.00/
4080.00 688.84 695.84 685.84 699.52 0.002047 13.15 308.04 58.00 1.01
4830.00 658.84 696.58 696.58 £699.50 0.001958 13.71 352.24 60.97 1.01
5710.00 £688.84 697.37 697.37 700.51 0.001936 14.22 401.57 §4.13 1.00
7450.00 688.84 688.70 698.70 702.29 0.001892 15.19 490.51 69.46 1.01
850.00 £89.79 682.71 692.71 €94.17 0.002299 9.70 87.60 41.68 1.00
204400 689.79 656.15 696.15 697.03 0.000743 7.52 271.71 55.44 0.60]
2970.00 6489.79 696.16 £96.16 698.01 0.001563 10.91 27242 55.47 0.87
4050.00 689.79 696.81 696.81 £99.47 0.002025 13.10 309.21 58.08 1.00
45830.00 689.79 697.56 697.56 700.45 0.001975 13.66 353.69 61.07 1.00
5710.00 689.79 698.33 £98.33 701.45 0.001931 14.20 401.98 84.16 1.001
7450.00 689.79 699.71 §98.71 703.24 0.001853 15.08 494.17 69.67 1.00
Cutvert
850.00 639.84 695.82 692.75 89617 0.000210 473 179.54 55.27 0.34
2044.00 £39.84 700.68 695.07 700.88 0.000091 3.54 602.60 123.92 0.23
2970.00 689.84 701.18 696.57 T01.54 0.000154 4.80 669.01 141.43 0.30]
4050.00 689,84 702.24 6§97.92 702.73 0.000184 5.69 B837.87 177.22 .33
4830.00 £689.84 703.06 698.51 703.62 0.000190 6.11 993.27 201.82 0.34]
5710.00 689.34 703.52 8§98.51 704.21 0.000222 6.82 109012 21573 .37
7450.00 689.84 704.33 639,67 705.26| 0.000282 807 127111 230.96 0.42
850.00 692.84 595.50 695.50 696.62, 0.002618| 8.50 100,05 45.20 1.01
2044.00 £692.84 700.54 700.94 0.000273 5.11 414.12 106.16 0.38
2970.00 692.84 700.92 701.66 0.000452 6.93 457.04 120.37 0.50
4050.00 £92.84 701.92 702.88 0.000498 7.97 565.93 157.81 0.53
4830.00 £592.84 702.74 703.76 0.000467 8.30 734.05 176.15 0.52
5710.00 £92.84 703.14 704.38 0.000540 9.23 805.76 184.31 0.56
7450.00 §92.84 703.78 705.50 0.000686 10.93 929.69 197.61 0.64
850.00 £92.75 696.58 696.77 0.000436 3.55 238.16 79.92 0.36
2044.00 £€92.75 700.83 700.98 0.000135 3.15 653.68 118.98 0.23
2970.00 692.75 701.46 701.73 0.000203 4.13 732.16 128.18 0.28
4050.00 692.75 702.61 702.96 0.000220 4.78 887.82 142.07 0.30
4830.00 6§92.75 703.44 703.84 0.000221 5.12 1009.93 150.42 0.31
5710.00 692.75 704.00 704.48 1.000248 5.66 1094 59 15595 03
7450.00 692.75 704.97 705.83 0.000298 8.62 1258.09 180.20 0.37
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850.00 69275 695.80 695.76, 697.15, 0.603809 9.34 91.00 32.65 Q.99
2044.00 682.75 700.46 71.15 0.000680 6.87 383.79 122.33 047
2970.00 692.75 700.80 702.03 0.001168 9.30 425.66 128.32 0.62
40350.00 692.75 701.89 703.29 0.001161 10.23 576.27 147.90 0.64
4830.00 692.75 702.79 704.14 0.001021 10.30 712.95 152.32 0.61
5710.00 692.75 703.26 704.82 0.001137 .25 783.54 153.73 0.65
7450.00 692.75 703.99 706,02 0.001386 13.05 896.85 155.96 0.72

850.00 692.75 696.09 697.20 0.002821 8.43 100.86 33.49 0.86
2044.00 892.75 700.47 701.15 0.000677 6.86 384.54 122.43 0.47
2070.00 89275 700.81 702.03 0.001157 9.27 42760 128.59 0.62
4050.00 692.75 701.90 703.29 0.001152 10.20 578.53 148.17 0.64
4830.00 69275 702.80 704.14 0001018 10.28 71438 152.35 0.61
5710.00 692.75 703.27 704.82 0.001129 11.22 785.85 153.78 0.65
7450.00 682.75 704.01 706.10 0.001408 13.18 900.26 169.25 0.73

850.00 692.90 697.22 69731 0.000116 223 381.44 9247 .19
2044.00 692.90 701.10 701.21 0.000077 2.71 766.01 123.83 0.17,
2070.00 692.90 701.95 702.15 0.000113 3.53 881.17 143.91 021
4050.00 892,90 70315 703.41 0.000132 4.15] 1089.54 181.83 0.23
4830.00 69290 70395 704.26 0.000140 4.51 1238.47 191.41 024
5710.00 692.90 704.59 764.96 0.000157 4.96 1362.65] 196.33 0.26
7450.00 692.90 705.80 70628 0.000180 570 1606.15 205.23 0.29]

800.00 693.86 697.91 687.91 699 48 0.006574 10.04 7971 25.74 1.01
1950.00 693.86 700.48 700.48 70293 0.005797 12.56 15578 34.10 1.00
2850.00 693.86 701.97 701.97 704 98 0.005018 13.97 211.45 40.63 0.98
3900.00 693.86 703.65 703.65 706.99 0.004136 1483 206.68 51.03 0.92
4650.00 693.86 704.71 704.71 708.18 0.003716 15.27 367.08 7009 0.89
3510.00 693.86 70570 705.70 709.39 0.003522 15.93 439.76 76.69 0.88
7200.00 693.86 707.34 707.34 711.43 0.003338 17.14 571.53 84.12 0.88

800.00 £95.02 700.28 701.07 0.002573 7.16 111.85 29.30 0.64
1950.00 635.02 703.00 704.53 0.002775| 9.98 202.26 37.13 LX)
2850.00 695.02 704.52 706.54 0.002893 11.54 262 62 44 40 0.74
3500.00 695.02 705.83 70844 0.003074 13.23 327.96 55.51 0.78
4650.00 695.02 706.45 708.59 0.003401 14.56 363.95 56.81 0383
5510.00 695.02 707.09 706.85 710.82 0.003743 1597 402.20 61,35 083
7200.00 §95.02 708.68 703.68 713.00 0.003676 17.43 505.04 67.73 0.90

800.00 69512 700,15, 701.39 0.004066 8.95 838.37 20.80 078
1650.00 695.12 70247 702.47 705.48 0.006258 13.95 143.18 2551 0.98
2850.00 89512 704.37 704.37 707.97 0.005748 15.37 195.61 31147 0.96
3900.00 695.12 706.46 706.46 71032 0.004633 16.13 275.46 43.86/ 0.90
4650.00 695.12 707.61 707.81 T 0.004365 16.83 327.67 47.46 0.88
5510.00 695.12 708.79 708.79 71314 0.004147 17.54 385.98 51.19 0388
7200.00 69512 71063 710.63 715.64 0.004104 19.15 485.93 58.30 0.90

800.00 695.90 70182 701.82 T 0.035702 13.79 56.00 .60 1.00
1950.001 695.90 706.50 706.50 710.08 0.023501 15.17 12853 44.58 1.00
2850.00 69590 708.57 708.57 713.16 0.021476 17.19 165.82 49.57 1.00
3900.00 695.90 710.71 710.71 716.37 0.020055 19.09 204.31 8472 1.00
4650.00 695.90 71211 712.11 718.49 0.019353 20.26 229.49 79.06 1.00
5510.00 695.90 719.11 719.11 719.48 0.001003 6.17 1208.86 152,59 0.24
7200.00 695.90 719.11 719.11 719.75 0.001713 B8.07 1208.86 152.59 032

Bridge

800.00 695.90| 70522 701.80 706.12 0.007644 7.58 105.48 4281 055
1950.00 695.90 70942 708.49 71122 0.007504 10.77 181.03 53.98 0.60
2850.00 685.90 71213 708.53 714.52 0.007241 12.40 22876 7913 081
3900.00 685.90 715.08 710.67 718.03 0.006701 13.79 282.85 93.61 0861
4650.00 695.90 721.4% 712.07 72187 0.000445 443 1680.59 273.23 017
5510.00 £695.90 72215 71361 72233 0.000504 482 1902.52 321.90 0.18
7200.00 695.90 724.36 716.36 724 51 0.000392 4.52 275518 446.47 0.16

800,00 696.00 70567 706.28 0.001230 627 133.76 24.78 0.4
1950.00 696.00 710.63 711.56 0.001054 8.17 3081 49.03 0.41
2850.00 696.00 71434 715.08 0.000672 7.77] 545,05 69.51 0.34
3500.00 696.00 718.18 718.77 0.000457 7.39 B43.50 85.98 028
4650.00 £96.00 721.18 721.83 0.000421 7.79 1153.16 189.36 a.28
5510.00 696.00 721.84 722.68 0.000536 8.96 1291.863 237.14 033
7200.00 696.00 72410 72480 0.000470 8.92 2013.90 386.08 0.31
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420.00

705.03

707.45 708.12 0.004275 6.59 63.71 2853 0.76
1170.00 705.03] 711.81 712.30 0.001070 5.63 207.68 39.33 0.43
1770.00 705.03] 547 715.53 0.000431 4.93 413.37 80.17 0.30i
2470.00 705.03] 718.85 719.10 0.000204 4.31 759.68 110.58 0.22
2980.00 705.03] 721.97 722.14 0.000113 373 1225.03 202.45 0.17
3570.00 705.03] 722.87 723.06 0.000123 4.04 1411.51 212 0.18
4700.00 705.03] 724 .98 725.17 0.000115 4.24 1967.00 379.47 0.17
420.00 705.40] 107.98 707.19 708.37 0.000875 5.03 53.48 34.80 Q.57
1170.00 705.40] 712.05 708.88 712.41 0.000287 4.81 243.45 45.67 0.36
1770.00 705.40] 715.29 709.92 715.58 0.000131 4.43 459.66 82.13 0.27
2470.00 705.40] 718.86 711.02 719.1% 0.000072 4.13 796.53 105.98 0.21
2980.00 705.40 721.87 711.74 722.16 0.000044 3.77 1152.06 144.49 017
357000 705.40 722.86 712.46 723.11 0.000052 4.24 1310.30 155.77 0.19
4700.00 705.40 724.56 713.76 72525 0.000055 4.76 1750.65 337 51 0.20]
Bridge
420.00 705.76] 706.33 TO7.45 708.66 0.000745 4.65 90.24 37.85 0.53
1170.00 705.76 712.23 709.05, 712.55 0.000257 4.53 258.25: 50.20 035
1770.00 705.76 71540 710.08 71568 0.000120 4.24 448.87 73.87 0.26
2470.00 705.76] 718.93 711.10, 718.17 0.000067 4.01 762.24 101.33 0.20
2986.00 705.76] 722.01 711.79 722.21 0.000042 3.69 1099.81 117.47 017
3570.00 705.76] 722.97 T12.44 723.21 0.000048 4.09 1210.07 157.19 0.18
4700.00 705.76 724.93 T13.57 725.26 0.000057 4.84 1652.83 310.48 020
420.00 706.08 708.38 708.38 709.45 0.002935 831 50.56 23.86 1.01
1170.00 706.08 711.83 712.88 0.000971 7.83 149.36 31.84 0.64
1770.00 706.08 71518 715.91 0.000375 6.90 283.66 56.18 0.43
2470.00 706.08 1877 719.34 0.000187 625 551.36 92,97 0.32
2980.00 706.08 721.90 72232 0.000108 5.56 561.50 184.85 0.26
3570.00 706.08 722.85 723.32 0.000115 §.01 113945 189.26 0.27
4700.00 706.08 724.84 725.35 0.000114 6.47 1527.90 21079 0.27
420,00 708.00] 71029 710.29 711,32 0.002024 B.15 51.54 24.97 1.00
1170.00 /08.00 71237 712.37 714.19 0.002446 10.83 108.06 29.47 1.00
1770.00 70800 714.77 713.61 716.19 0.001166 9.57 186.57 44.97 0.72
2470.00 708.00, 718.70 714.63 71941 0.000321 7.06 $48.21 140.21 041
2980.00 708.00/ 721.98 715.65 72234 0.000125 5.41 1161.49 245.92 027
3570.00 708.00/ 722.96 718.78 72335 0.000126 571 1408.02 251.89 027
4700.00 708.00| 724.89 71811 725.37 $.000113 5.94 1925.46 257.49 0.27
420.00 709.47 711.54 711.54 712.42 0.002881 7.50 58.01 32.45 1.01
117C.00 709.47 713.97 714.81 0.001312 775 151.04 45.76 0.75
1776.00 T709.47 715.80 716.62 0.000796 7.26 243.83 5577 0.61
2470.00 709.47 719.12 715.56 0.000263 537 497.14 142.29 0.37
2960.00 70947 722.18 722.41 0.000089 3.98 1180.62 283.23 0.23
3570.00 700.47 723.18 72342 0.000084 4.14 1471.85 300.80 0.23
4700.00 T09.47 72524 725.44 0.000069 4.24 2133.1% 359.22 0.29
420.00 709.60 71261 711.35 712.84 0.000454 3.89 108.09 41.86 0.43
1170.00 709.60 714.68 712.93 715.19 0.000556 576 203.05 50.0% 0.50
177¢.00 709.60 716.16. 713.91 T16.77 0.000501 8.29 281.62] 55.86 0.49
2470.00 709.60 719.15. 714.87 719.58 0.000238 530 465.94 67.63 0.36
2980.00 709.60 722.18: 71548 72247 0.000103 4.34 77831 164.41 0.25
570.00 709.60 72317 716.14 723.50 0.000104 464 971.96| 223.08 0.25
470G.00 709.60 725.19 717.26 72554 0.000091 4.90 1539.29 334.94 0.24
Bridge
420.00 709.80 712.62 711.54 712.89 0.000555 4.12 101.93 4218 0.47
1170.00 709.80 714.70 713.13 71524 0.000612 5.89 198.61 51.12 0.53
1770.00 709.80 716.18: 714.06 716.80 0.000531 6.34 279.23 57.52 0.51
2470.00 709.80 719.17 715.00 719.60 0.000241 5.25 470.39 70.41 0.36
2980.00 709.80 722.5% 715.60 T22.77 0.000089 4.08 B74.07 208.01 023
3570.00 709.80/ 723.38 716.24 723.67 0.000092 4.39 1081.42 263.11 0.24
4700.00 709.80 725.36 717.4 725.65 0.000078 4.52 1729.20 376.03 023
420.00 710.00 712.49 713.10 0.001465 6.25 67.20 29.92 0.74
1170.00 710.00] 714.35 715.67 0.001709 9.23 126.82 34.33 0.85
1770.00 710.00] 715.76 717.30 0.001475 9.87 177.60 37.68 0.491
2470.001 710.00] 718.90 719.90 0.000568 8.03 321.63 16.27 0.53
2960.00" 710.00 722,39 722.89 0.000182 583 828,43 215.01 0.32
3570.00 710.00] 723.26 723.80 0.000186 6.32 1029.09 250.71 0.33
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4700.00 710.00 725.24 725.78; 0.000183 6.57 1618.63 34770 0.32
420.00 710.60 712.89 712.89 713.93 0.002862 8.20 51.24 24.81 .01
1170.00 710.60 714.95 714.95 716.81 0.002502 10.93 107.00 29.16 1.01
1770.00 710.60 71622 716.22 718.51 0.002364 12.16 145.62 31.83, 1.00)
2470.00 710.60 718.41 720.38 0.001410 11.21 220.94 42.77) 0.80]
2980.00 710.60 722.23 723.03 0.000335 7.55 662.74 198.85 0.42
3570.00 710.60 723.08 723.95 0.000334 7.87 839.20 211.53 0.43]
4700.00 710.60 725.10 725.90 0.000272 8.06 1306.05 261.82 0.40]
420.00 710.80 71354 713.04 71415 0.001393 6.26 67.09 28.90] 0.72
1170.00 710.80 716.39 714.99 717.19 0.000853 7.21 162.35 38.12 .62
1770.00 710.80 718.09 716.15 718.99 0.000723 7.64 231.77 4363 0.58
2470.00 710.80 719.63 717.29 720.88 0.000601 8.21 313.46 63.09 0.55
2980.00 710.80 722.35 718.00 723.07 0.000271 .90 513.27 80.29 0.3%
3570.00 710.80 723.10 718.72 723.96 0.000297 7.60] 573.84 81.97 042
4700.00 710.80 725.01 720.02 726.02 0.000280 8.27 734.60 85.86 0.42
Bridge
420.00 710.90 713.87 712.95 714.30 0.000840 525 80.01 29.88 0.57
1170.00 710.90 716.55 714.85| 717.31 0.000749 7.00 167.17 35.68 0.57
1770.00 710.90 718,22 716.03 719.14 0.000663 7.67 23435 46.58 0.56
2470.00 710.90 719.80 71721 720.87 0.000575 8.35 321.89 6467 0.54
2980.00 710.90 722.38 718.00] 723.15 0.000288 7.21 511.62 79.86 0.40
3570.00 710.90 72311 718.76 724.03 0.000319 7.95 570.48 81.12 0.43
4700.00 710.90 725.00 720.22 726.06 0.000305 B.65 726.40 8437 0.43
420.00 71110 71423 714.35 0.000189 270 155.52 53.27 0.28
1170.00 71110 71717 717.38 0.000158 3683 322.02 60.08 0.28
1770.00 711.10 718.96 719.21 0.000143 409 441.62 82.53 027
2470.00 711,10 720.64 720.96 0.000132 455 625.00 158.60 6.27
2980.00 711.10 722.98. 723.21 0.000075 403 1206.37 299.34 0.2t
3570.00 711.10 723.85 724.11 0.000078 432 1474.24 314.82 0.22
4700.00 711.10 725.88 72615 0.000069 4.52 2204.11 407.38 021
420.00 711.30 71432 712.30 714.37 0.000092 1.88 22312 74.00 0.19
1170.00 711.30 T17.30 713.27 T17.41 0,000079 2.63 444 20 74.00 0.19
1770.00 711.30 719.11 713.90 719.25 0.000080 3.06 577.83, 74.00 0.19
2470.00 711.30 720.81 714.55 721.00 0.000082 3.50 73274 145.36 0.20
2560.00 711.30 723.07 714.88 723.23 0000054 3.28 1290.74 351.93 0.17
3570.00 711.30 723.95 71545 724.13 0.000058 3.55 1636.56 43539 0.18
4700.00 711,30 726.00 716.30 726.17 0.000050 3.67 2773.19 677.54 0.17
Cutvert
420.00 711.40 714.36 712.41 714.42 0.000096 1.85 215.62 73.00 0.20
1170.00 711.40 717.38 713.39 717.50 0.000075 268 436.79 73.00 0.19
1770.00 711.40 71841 714.03 718.55 0.000067 302 584.51 73.01 0.19
2470.00 711.40 721.32 714.68 721.50 0.000073 3.3% 804.23 193.49 0.19
2980.00 711.40; 72311 71512 723.27 0.000058 3.33 1288.72 347.31 017
3570.00 711.40 723.94 715.59 72413 0.000061 3.62 1609.17 417.30 0.18
4700.00 711,40 72593 T15.43 726,17 0.000053 3.75 2747.40 700.82 0.17
420.00 712.20 714.25 714.25 715.21 0.002896 787 53.40 28.10 1.01
1170.00 712.20 716.51 717.84 0.001877 859 122.00 32.97 0.83
1770.00 712.20 718.71 719.90 0.001056 B.74 202.44 39.94 0.68
2470.00 71220 720.68 721.83 0.000742 B8.60 300.47 84.43 0.59
2980.00 712.20 722.66 723.50 0.000389 7.53 598.15 22515 0.46
3570.00 712.20 723.49 724.36 0.000386 7.88 813.54 296.21 0.45
4700.00 712.20 725.69 726.33 0.000245 7.23 1630.31 434.67 0.38
320.00 713.50 715.60 716.12] 0.002894 575 55.69 35.99 0.81
840.00 713.50 717.73 718.52 0.001582 7.10 132.56 37.30 0.65
1450.00 713.50 719.37 720.25 0.001094 7.54 200.59 45.71 0.58/
2030.00 713.50 721.14 722.08] 0.000805 7.84 289.32 54.65 0.52
24€0.00 713.5¢ 722.77 72365 0.000575 7.61 387.97 69.45 0.45]
2960.00 713.50 723.5% 724.56 0.000626 8.38 442.64 79.37 048
3900.00 713.50 725.43 726.58 0.000555 8.92 630.97 120.97 0.47
320.00 714.00 T15.75 716.48 0.003768 5.82 46.94 2851 04
840.00 714.00 717.53 718.88 0.003134 9.32 100.86 3207 0.93
1450.00 714.00 719.19, 720.52 0.002051 9.26 156.55 537 Q.78
2030.00 714.00 721.00 722.27 0.001438 9.05 224.42 g6’ 067

C-13




2460.00 714.00 722.70 723.78 0.000976 8.33| 295.36 43.50 0.56
2960.00 714.00 723.43 724.70 0.001052] 9.04 327.59 472 0.59
3900.00 714.00 72535 726 71 0.000927| 9.35 416,58 4792 0.56
320.00 714.20 716.05 716.05 716.95 0.004484 7.62 42.02 23.41 1.00
$40.00 714.20 717.96 717.96 710.73 0.003975 10.66 88.21 24.83 1.00
1450.00 714.20 719.19 719.19 721.48 0.003879 1217 119.19 25.81 1.00
2030.00 714.20 720.39 720.39 72320 0.003836 13.45 150.88 26.73 1.00
2460.00 714.20 72211 721.19 724.51 0.002596 12.42 198.05] 28.05 0.82
2960.00 714.20 722,65 722.04 725.64 0.003059) 13.88 21318 28.46 0.89
3900 00 714.20 724.42 723.55 727.79 0.002869 14.73 264.78 35.30 0.67
Bridge
320.00 714.30 716.60 715.99 717.02 0.002842 523 61.16 28.28 0.63
940.00 714.30 719.57 712.70 720.16 0.001587 6.21 151.45] 12.52 0.51
1450.00 714.30 72129 718.80 72203 0.001471 6.92 200.67 34.99 0.50
2030.00 714.30 723.00 719.87 723.85 0.001383 7.48 27142 3742 0.48
2460.00 714.30 724.94 720.59 725.73 0.000951 7.11 345.76 68.83 042
2960.00 714.30 725.41 721.36 726.44 0.001163 814 363.72 87.35 0.47
3900.00 714,30 728,90, 72266 729.36 0.000439 6.10 110933 297.31 0.30
320,00 T14.70 716,69 717.29 0.004721 8.7 51.83] 27.99] 0.80
940.00 714.70 71961 720.29 0.001964 6.62 141,99 33.82 0.57
1450.00 714.70 721.35 722.14 0.001648) 7.11 203.91 37.30 0.5¢
2030.00 714.70 723.08 723.95 0.001399 7.49 27217 45.67 0.51
2460.00 714.70 725.07 72579 £.000836 6.87 392.34 74.73 0.41
2960.00 714.70 725.62 726.51 0.000963 7.69 436.14 8265 0.44
3800.00 714.70 729.09 729.39 0.000258 5.28 1572.96 497.59 0.26
320.00 715.80 717.65 718.36 0.006204 6.78 4721 27.08 0.90
940.00 715.80 719.82 720.96 0.004056 B.55 109.99 30.70 0.80
1450.00 715.80 721.46 72270 0.003066/ 8.92 162.57 33.43 071
2030.00 715.80 72312 724.44 0.002494 9.22 220.20 36.61 0.65
2450.00 715.80 725.01 726.11 0.001467 8.45 303 29 52.07 0.53
2960,00 715.80 725.52 726.91 0.001709 9.52 331.10 56.65 0.57
350000 715.80 728.62 729.63 0.000738 7.79 760.27 189.91 0.40
320.00 716.70 718.83 71935 0.003841 5.80 55.18 27.79 0.73]
940.00 716.70 72064 721.81 0.004283 8.68 108.30 31.01 0382
1450.00 716.70 72203 723.42 0.003683 9.47 153.12 3349 078
2030.00 716.70 723.54 725,05 .003082 9.87 20577 36.18 0.73
2460.00 716.70 725.22 726.50 0.001520 9.11 280.58 50.73 0.60
2060.00 716.70 725.78 727.35 0.002145 10,11 309.64 53.79 0.64
3900.00 716.70 728.66 729.68 0.001223 9.42 515.61 146.67 0.51
320.00 716.90 719.27 718.39 719.56 0.0019051 4.36 73.33 31.00 0.50
940.00 716.90) 721.40 719.95 722.11 0.002239) 6.74 139.52 31.00 0.56
1450.00 716.90 722.67 720.98 723.69 0.002525/ 8.11 178.90 31.00 0.59
2030.00 716.90 723.80 T22.01 72525 0.002817 9.37 216.60 31.00 0.62
2460.00] 716.90 72528 722.69 726.67 0.002445 9.47 259.79 31.00 0.58
2960.00 716.90 725.80 723.46 727.59 0.002079 10.73 275.96 31.00 0.63
3900.00 716.80 728.49 724.79 730.32 0.002406 10.85 359.39 117.09 0.56
Culvert
320.00 717.40] 719.77 718.89 72007 0.001891 435 73.49 31.00 0.50
940.00 717.40 722.15 720.45 72278 0.001903 6.38 147.22 31.00 052
450,00 717 40 723.74 721.47, 724.58 0.001914 7.38 196.44 31.00 0.52
2020.00 717.40 725.32 722 49| 726.38 0.001961 8,27 245.41 31.00] 0.52
2460.00 717.40 726.5¢ 72319 72175 0.001878 863 284.98 31.00 0.50
2960.00 717.40 727.61 72395 72897 0.002021 9.35) 316.58 31.00 052
3900.00 717.40 729.01 725.28 730.83) 0.002456, 10.84 359 88 31.00 0.56
320.00 717.50 719.94 720.15 0.001334 3.75 85.26 35.00 0.42
940.00 717.50 722.42 722.88 0.001295 546 172.09 35.00 0.43
1450.00 717.50 724.07 724.69 0.001285 6.31 229.96 36.14 0.43
2030.00) 717.50 725.75 726 49 0.001143 6,93 314.29 63.95] 0.42
2460.00 717.50 727.16 727.88 0.000922 8.91 420.28 87.10 039
2060.00 717.50 728.37) 729.10 0.000837 712 543.27 133.72 0.38
3900.00 717.50 730.49 731.02 0.000567 6.60 977.92 289.44 032
320.00 719.20 720.71 720.71 72147 0.009315| 7.00 4568 30.43 1.01
§40.00 719.20 722.72 722.30 72391 0.004857 875 107.32 30.80 0.83
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1450.00 719.20 724.30 72333 72563 0003656 9.26 156.66 31.44 073
2030.00, 719.20 725.86 724.36 727.36 0.003185, 9.86 20591 .87 068
2460.00 719.20 727.09 725.08 728.64 0.002670 10.01 249.79 416 oedl
2060.00 719.20 728.19 725.84 729.86 0.002430 10.44 306.79 7166] | 062]
3500.00 719.20 730.31 72737 731.55 0.001543 9.61 632.54 22750 os1]
051
320.00 720.00 721.98 72235 0.002923 492 64.98 3471 063
940.00 720,00 72383 724,61 0.002788 7.09 132.58 38.19 .67
145000 720.00 725.29 726.19 0.002254 7.63 190.14 40.92 0.62
2030.00 720.00 726.89 727.85 0.001504 787 25607 4392 0.57
2460.00 720.00 728.10 729.06 0.001512 7.87 2.2 5033 0.53
2960.00 720.00 729.26 730.24 0.001268 8.00 399.51 99.37 0.50
3500.00 720.00 73078 731.80 0.001096 837 608.78 185.03 0.48
320.00 720.20 72212 722.45 0.002655 463 69.18 38.11 0.61
940.00 72020 724.09 724.71 0.002162 6.34 148.29 42.33 0.60
1450.00 72020 725.55) 726.27 0.001745 6.82 212.69 4547 0.56
2030.00 72020 727.15 72792 0.001403 7.05 288.07 48 89 0.51
2450.00 720.20 728.35 729.12 0.001102 7.06 35892 69.60 047
2060.00 72020 729.51 73030 0.000933 7.18 451.48 20.28 044
3500.00 720.20 731.06) 731.86 0.000801 747 670.47 189.65 0.42
320.00 720.30 72212 2171 722.58 0.003180 521 61.41 3556 0.68
940,00, 720.30 724.00 723.18 724.88 0.002605 7.55 124.46 3747 0.69
1450.00 720.30 72539 724.15 726.50 0.002129 8.46 171.48 38.36 0.66
2030.00 720.30 726.92 72513 72821 0.001741 0.11 222.93 39.67] 0.62
2460.00 720.30 728.08 725.78) 729.45 0.001494 9.39 261.90 63.00 0.59
2960.00 720.30 729.40 726.49 73045 0.001372 8.36 406.04 10214 0.50
3900.00 72030 730.98 127.76 731.97 0001120 845 646.79 209.72 0.47
Culver]
320.00 72040 72262 721.80 722.90 0.000934 4.29 7462 36.33 0.51
940.00 720.40 725.03 723.28 725.59 0.000692 6.00) 155,69 38.67 049
1450.00 720.40 726.62 724.25 727.37 0.000613 6.92 209,60 40.55 0.49
2030.00 2040 728.29 72522 729.20 0.000544 763 265.90 56.70 0.48,
2460.00 720.40 729.18 725.88 730.26 0.000560 832 295.84 101.04 0.49
2960.60 720.40 730.53 726.61 731.19 0.000451 .85 602.98 217.63 0.39
3900.00] 720,40 73153 72184 73222 0.000453 7.34 52.69 28047 0.40
320.00 720.50 722.57 723.01 0.001864 527 50.68 2252 0.68
840,00 720.50 725.04 725,65 0.001077 6.25 150.40 4027 0.57
1450.00 720.50 726.76 727.41 0.000813 6.46 224.36 45.68 0.51
2030.00 720.50 726.80 72927 0.000423 572 43323 139.06 0.39
2460.00 720.50 729.97 730.35 0.000299 5.35 60517 156.51 034
2960.00 720.50 730.67 731.24 0.000263 539 760.10 187.05 032
3900.00 720.50 731.84 732.27 0.000280 5.96 956.93 220.39 0.34
320.00 721.00 722,62 722.61 723.36 0.004338 654 2614 31.08 1.00
65000 721.00 725.02 72583 0.001647 7.23 129.99 3m64 0.69
1450.00 721.00 726.74 727.55 0.001111 7.21 201,07 44.04 0.5
2030.00 721.00 728.76 729.35, 0.000590 6.36 370.80 133.69 0.45
2460.00 721.00 729.54 730.40 0.000395) 5.87 548.97 168.74 0.38
2960.00 721.00 73085 73128 0.000333 582 71561 196.33 0.36
3900.00 721.00 73182 732.32 0,000344 8.37 920.06 225.64 0.37
290.00 721.53 723.43 723.86 0.002064 527 55.06 31.97) 0.71
790.00 721.53 72549 726.08 0001233 8.20 127.43 36.43 0.60
1220.00 721.53 72711 72172 0,000671 6.29 194.06 4354 0.52
1710.00 721.53 728.85 729.45 0.000621 623 279.10 75.07 0.46
2060.00 72153 729.97 730.49 0.000452 598 446.42 22018 0.40
2490.00 721.53 730.91 731.35 0.000346 570 668.26 246.37 0.36
3260.00 721.53 721.96, 732.38 0.000311 5.89 939.50 271.05 0.35
290.00 721.75 723,87 722,93 724.04 0000698 338 8592 41.74 0.41
790.00 721.75 725.90 724.03 726.22 0.000577 457 173.04 43.89 0.41
1220.00 721.75 721.45 724.79 727.84 0.000501 499 244.47 43.35 0.39
1710.00 721.75 72942 725.54 729.54 0.000385 5.19 350,27 130.28 0.36
2080.00] 721.75 730.19 726.08 730.56 0,000297 5,04 613.98 292.91 032
2490.00 721.75 731.05 726,64 731.40 0600237 488 881.66 301.91 029
3260.00 721.75 73213 727 61 732.43 0000219 504 1201.30 315.85 0.29
290.00 72229 723.88 72384 724,35, 0.002659 549 5284 3477 0.78
790.00 72229 72564 724.89 72647 0.001357 633 124.90 3869 0.62
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122000 722.29 727.38 72574 728.04 0.000067 6.53 186.74 4175 0.54
1710.00 722.29 72905 726.57 729.72 0.000944 6.60 258.25 45.6% 0.49
2080.00 722.29 730.07 72713 730.74 0.000080 6.63 3114 30838 0.46
2490.00 72229 731.04 72772 731.52 0.000676 6.00 652.96 5.5 0.39
3260.00 722.29 732,15 728.72 732.50 0.000502 5.62 1067.01 455.16 0.34
290.00 723.86 725.27 72527 72595 0.004523 6.62 4384 32.54 1.00
790.00 723.86 726.55 726.56 727.82 0.003825 9.01 87.65 3513 1.01
1220.00 723.86 727.43 727.43 72907 0.003586 10.25] 118.98 36.87 1.01
1710.00 72386 72875 730.34 0.002444 10.09] 169.42 39.51 0.86
2080.00 723.88 729.81 731.30 0.001866 9.80 21218 4162 0.77,
2450.00 723.86 730.44 72947 732.13 0.001829 10.42 24207 56.85 077
3260.00 72385 731.38 73138 733.24 0.001718 11.18 34830 160.76 077
290.00 725.43 726.85 726.85 727.53 0.004492 6.62 43.84 32.37 1.00
790.00 725.43 728.15 728.15 72941 0.003817 9.00 87.76 3522 1.00
1220.00 72543 729.02 72002 730,65 0.003577 10.22 11833 37.13 1.01
1710.00 72543 729.88 726.88 731.85 0.003412 11.25 151.94 39.00 1.00
2080.00| 725.43 730.47 730.47 732.66 0.0031684 11.88 176.72 46.52 0.99
2480.00 72543 731.09 731.09 733.48 0.002931 12.44 208 66 58.15 097
3260.00 72543 732,12 732.12 734.85 0.002654 13.38 268.29 6144 0.95
290.00 72588 726.02 72841 0.001581 5.00 53.04 2928 0.63
790.00 725.88 72945 730.38 0.002121 7.74 102.02 32.14] 0.77
1220.00 725.88 730.30 731.67 0.002468 939 12992 33.83 0.34
1710.00 72588 731.03 732.81 Q.002877 1nao2 15524 35.30 093
2080.00 725.88 731.47 731.41 7377 0.003211 1218 171.06 36.18 099
2450.00 725.88 732.05 732.05 74.65 0.003281 1295 192.34 374 1.01
3260.00 725.68 733.24 733.24 736.15 0.002967 13.69 243.35 69.05 0.98
290.00 726.20 72846 728.74 0.001054 424 53.41 32.50 0.51
790.00 726.20 730.22 730.80 0.001158 614 128.57 35.43 0.58
1220.00 726.20 73138 732.15 0.001204 7.02 173.84 41.37 0.60
1710.00 726.20 732 56 733.45 0.001164 7.59 22540 46.37 0.6%
2060.00 726.20 73339 734.34 0001104 7.83 265.55 49.91 0.60
2490.00 726.20 73424 73524 0.001047 8.05 309.25 53.50 0.59
3260.00 726,20 73562 736.72 0.000975 8.41 387.61 58.40 0.58
290.00 726.50 728.59 727.76 72881 0.000852 3.70 78.33 39.12 0.46
790.00 726.50 730.51 728,92 730.91 0.000738 5.07 155.70 4174 0.46
1220.00 726.50 3172 728.11 732.26 0.000736 5.88 207.45 43.40 047
1710.60 726.50 732.88 730,51 733.56 0.000749 6.62 258.48 4499 0.49
2085.00 726.50 733.67 731.05 73444 0.000753 7.06 264 53 46.07 048
2490.00 726.50 734.44 73161 73533 0.000769 7.53 330.59 42.13 0.50
3260.00 726.50 735.69 732.58 736.77 0.000814 8.35 390.30 48.83] 0.52
Bridge
290.00 726.60 72859 727.98 728.90 0.001378 4.52 64.22 33.94 0.58
790.00 726.60 730.46 729.26 731.03 0.001134 6.05 130.66 .M 0.57
1220.00 726.60 731.66 730.13, 732.40 0.001106 6.94 17592 38.85 0.57,
1710.00 726.60 732.79 730.99 733.72 0.001106 7.74 221.05 40.67 0.58
2080.00 726.60 733.57 731.57 734.62 G.001100 821 253.26 41.92 0.58
249000 728.60 734.33 732.18 735.5¢ 0.001113 8.72 265.64 43.13 060
3260.00 726.60 735.56 733 736.99 0.001162 9.60 330.54 45.08 0.62
290.00 726.80 72859 729.00 0.003620. 515 56.34 32.93 0.69
790.00 726.80 730.44 73111 0.002559 6.58/ 12001 35.80 0.63
1220.00, 726.80 73182 732.48 0.002403 746 163.45 3783 0863
$710.00/ 726.80 732,75 733.81 0.002353 8.27 206.75 39.38 064
2080.00 726.80 73352 734.71 0.002315 875 237.69 40.59 064
2490.00 726.80 73427 735.61 0.002324 8.27 268.73 41.77 084
3260.00 726.80 73548 737.09 0.002411 10.17 320.41 43.85 0.66
290.00 727.91 729.50 728.43 730.19 0.006783 6.66 43.52 28.00 0.54
790.00 72181 730.87 730.87 732.24 0.006687 | 9.40 84.04 31.00 1.01
1220.00 218 731.85 73184 733.50 0.006147 16.57 11546 J2.88 098
1710.00 727.81 73288 132.77 734.89 ©.005569 11.39 150.17 34.85 ¢97
2080.00 72181 733.60 7334 736.77 0.005206 1183 17587 3623 0.85
2490.00 727.81 734.30 734.03 736.67 0.004902 12.35, 202.15 40.46 093
3260.00 727.9% 735.43 735.18 738.16/ 0.004431 1331 255.14 53.44 0.9
280.00 12190 730.01 730.34 0.002368 458 §3.38 32.08 0.57
790.60 727.90 731.79 73242 0.002293 6.40 123.38 35.57 061
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1220.00] 727.90 732.94 733.78 0.002281 7.37 165.60 37.84 0.62
1710.00 727.90 734.05 735.08 0.002321 8.17 209.35 41.08 0.64
2080.00 727.90 73483 735.97 0.002333 B.57 242.70 44.41 065
2490.00 727.90 736.65 736.88 0.002285 8.88 280.54 47.91 0.65
3260.00 727.90 737.04 736.38 0.001983 9.32 355.67 65.75 0.62
290.00 726.05 730.04 720.44 730.38 0.002266 467 82.15 34.04 0.58
790.00 72805 731.79 730.75 732.50 0.002063 6.77 116.61 3579 0.62
1220.00 128.05 732.90 731.66 733.91 0.002063 8.06 151.36 36.90 0.684
1710.00 128.05 733.97 732.57 735.30 0.002091 $.26 184 61 37.97 0.67
2080.00 728.05 734.70 733.20 736.26 0.00209% 10.03 207.38 49.18 0.69
2490.60 726.05 735.67 733.86 736.94. ©.001962 9.08 293.23 64.69 0.60
3260.00 728.05 737.06 735.48 738.43 0.001735 9.62 428.15 14335 0.58
Culvert
290.00 720.60 73082 729.99 731.10 0.001539 421 63.83 3320 0.50
750.00 728.60 732.93 731,32 73347 0.001280 5.88] 134.25. 35.31 0.50
1220.00 728.60 734.39 732.23 735.10 0.001162 5.80] 179.36 39.20 0.50
1710.00 728.60 73538 73314 736.41 0.001344 8.13 210.29 46.49 0.55
2080.00 728.60 735.68 733.79 736.98 0.001724 8.06 268.24 50.85 0.55
2480.00 728.60 73637 73445 737.64 0.002041 9.10 299.84 104.15 ©.80]
3260.00 728.60 737.22 735.91 738.73 0.002179 10.15 425.63 189.39 0.63]
290.00 728.60 730.86 73111 0.001650 4.00 7254 3324 0.48
790.00 726.60 733.04 733.48 0.001372 536 147.35 35.42 0.45
1220.00 728.60 734.56 735.13 0.001242 8.02 203.53 4045 045
1710.00 728.60 735.70 7365.45 0.001335 6.94 254 45 48.83 048
2080.00 728.60 735.99 736.99 0.001723 8.07 268.568 50.90 0.55
2490.00 720.60 736.37 737.65 0.002040 9.1 300.53 104.80 0.60
3260.00 728.60 7371 738.76 0.002219 10.23 423.90 186.48 0.64
290.00 72019 731.15 73115 732.05 0.007701 7.683 38.02 21.29 1.01
790.00 729.19 732.89 732.89 734.48 0.006603 10.12 78.06 2437 1.00
1220.00 72919 734.02 734.02 736.02 0.006468 11.35] 107.46 27.07 1.00
1710.00 129.19 73517 73517 737.48 0.006215| 12.14 140.89 31.10 1.00
2080.60 729.19 735.90 735.90 738.38 0006113 12.65 164 42 33.64 1.01
2490.00 729.19 736.73 736.73 738.30 0.005190 12.87 199.55 51.93 0.95
3260.00 729.19 737.93 737.93 740.73 0.004484 13.59 267.30 67.28 0.91
290.00 731.28 733.43, 7317 0.005625 &.8a 4213 21.39 0.86
790.00 731.28 735.04 73498 736.61 0.006508 10.05 78.63 2407 0.98
1220.00 731.28 736.13 736.13 738.19] 0.006580 11.53 105.79 25.88 101
1710.00 731.28 737.24 737.24 739.71 0.006385 12.61 135.59 27.73 1.01
2080.00 731.28 737.95 737.85 T740.72 0.006387 13.35 155.86 28.92 1.01
2490.00 731.28 733.63 738.63 741.56 0.063302 11.48 291.04 135.07 0.76
3260.00 731.28 740.98 740.98 742.45 0.002308 10.78 560.13 253 .41 0.66
180.00 732.86 734.85 735.12 0.002242! 4.18 43.10 23.69 0.55
480.00 732.86 737.10 737.42 0.001139 453 101.49 28.19 0.42]
580.00 732.86 738.61 738.94 0.000821 4.66 147.41 3484 0.37
940.00 732.86 740.04 740.41 0.000648 4.91 205.96 55.20 0.34
1130.00| 732.86 741.06 741.38 0.000501 4.77 I71.57 271.59 0.31
1360.001 732.86 74174 742.02 0.000425 466 607.27 417.62 029
1830.001 732.86 742.57 74279 0.000370 4.85 1025.19 596.56 0.28
180.00 733.25 734.87| 734.83 735.37, 0.004433 5.69 31.63 2.3 079
460.00 733.25 737.02 735.83 737.63 0.001747 8.26, 73.44 26.52 0.57
£80.00 73325 738.47 736.60 739.17 0.001282 867 101.88 211 .51
940.00 73325 740.03 737 .40 740.51 0.001052 5.56 169.03 3581 Q.41
1130.00 733.25 741.05 737.96 74145 0.000763 5.29 323.96 268.11 0.36
1360.00 733.25 741.74 738.56 742.06 0.000601 5.02 57591 481.32 0.33
1830.00 733.25 742.61 739.96 742.82 0.000445 4.65 1064.62 656.10 0.29]
Bridge
180.00 733.64 735.11 735.01 735.71 0.005990 6.20 29.03 22.67 0.90
460.00 733.64, 737.11 736.20 737.84 0.002250 8.73 68.33 25.65 0.64
£80.00 733.64] 739.73 736.96 740.23 0.000751 5.66 120.13 29.60 0.40
940.00 733.64 741.04 737.76 741.34 0.000604 4.62 286.24 21265 0.32
1130.00 733.64 741.52 738.38 741.82 0.000575 473 401.82 269.43 032
1360.00 733.64 741.82 738.93 742.15 0.000635 51 489.85 321.84 0.34
1830.00 73364 74276 740.08 743.00 0.000472 4.79 001.81 563.23 0.30
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180.00 734.08 735.72 73572 73647 0.004534 5.96 25.88, 17.44 1.01
460.00 734.08 737.05 737.05 738.31 0.004072 8.99 5119, 20.63 1.01
660.00 734.08 739.74 74028 0.000744 5.95| 129.26 43.00 048
940.00 734.08 740.89 74146 0.000641 6.36/ 209.60 91.91 046
1120.00 734.08 741.29 741.96 0.000692 591 249.93 101.27 0.48
1360.00 734.08 741.47| 742.35 0.000887 797 268.14 101.99 0.55,
1830.00 734.08 742.21 743.28 0.000998 9.07 360.72 166.10 0.59]
160.00 736.30 7I7.73 737.73 738.40 0.004727 6.56 24.40 18.47 1.01
370.00 736.20 738.75 738.75 739.64 8.004177 8.37 44.23 20.50 1.00
540.00 73630 739.57 740.76 0.003358 8.77 61.61 2213 0.93
730.00 736.30 740.78 741.81 0.001888 8.16 90.32 25.35 0.73
880.00 736.30 741.11 742.38 0.002056 9.07, 98.71 26.32 078
1040.00 736.30 741.19 742.90 0.002740 10.50 100.92 26.57 0.89
1400.00 736.30 741.79 741.79 T4.15 0.003191 12.37 117.41 28.37 0.99
160.00 736.80 738.44, 737.78 738.62 0.000801 3.45 46.42 321 0.47
370.00 736.80 739.85) 738.54 740.13 0.000610 4.29 86.29 36.29 0.43
540.00 736.80 740.68 739.04 741.06 0.000582 4.92 109.81 77 0.44
730.00 736.80 741.58 739.54 742.03 0.000531 5.40 135.22 39.13 0.44
850.00 736.80 742.12 739.90 742.65 000054 5.85 150.43 39.87 0.45
1040.00 736.80 74267 740.26 743.28 0.000544 6.26 166.03 40.38; 0.46
1400.00 735.80 743.94 741.03 744.69 0.000512 5.93 202.09 41.55 0.46
Bridge
160.00 737.20 738.41 733.20 738.76 0.002576 4.75 3368 30.31 0.76
370.00 737.20 739.82 738.96 740.22 0.001040 5.06 7312 32.76 0.55
540.00 73720 740.65 739.46 741.14 0.000887 561 96.22 3M.19 0.53
730.00 737.20 741.54 739.96 74211 0.000751 6.02 121.22 35.74 0.51
880.00 737.20 742.08 740.33 742.73 0.000741 6.46 136.12 36.67 052
1040.00 737.20 743.86 740.70 744.34 0.000367 5.60 185.75 39.75 038
1400.00 737.20 74498 741.46 745.64 0.000394 644 217.43 109.02 0.41
160.00 737.60 738.98 738.96 739.49 0.004844 5.86 273 25.90 1.01
370.00 737.80 139.77 739.77] 740.63 0.004159 743 49.79 2916 1.00
540.00 737.80| 740.40 74135 0.003370 7.83 68.96 31.67 0.94
730.00 737.80 741.47 742,22 0.001820 65.96 104 62 35.91 0.72
880.00 737.80 742.06 74281 0.001531 6.93 127.04 38.28 0.67
1040.00 737.80 743.99 744.38 0.000534 5.00 208.17 45.96 0.41
1400.00 737.80 745.28 745.68 0.000401 512 319.63, 115.48 0.37
160.00 739.30 741.01 741.61 741.73 0.004653 5.81 23.49 16.53 1.01
370.00 738.30 742,13 742.13 743.22 0.004119 8.36] 44.23 20.56 1.01
540.00 739.30 742.82 742.82 744.10 0.003931 .06 59.58 23.70 1.0t
730.00 739.30 743.46 743.46, 744.9% 0.003776 9.65 75.68 26,58 1.01
880.00 739.30 743,91 7439 745.46 0.003673 10.01 87.90 28.58 1.01
1040.00 738.30 744.29 744.29 746.00 0.003532 10.51 99.37 32.42 1.00
1400.00 739.30 74511 745.11 747.09 0.003076 1.3 130.10 42.29 0.97
160.00 7