FLOOD PROTECTION PLAN
FINAL REPORT

Jonna

The Heant of the Valley,

JOB NO. 67787
NOVEMBER, 1995

RUST LICHLITER/JAMESON

Environment & Infrastructure

Consulting Engineers, Scientists and Planners
2929 Briarpark Drive, Suite 600 Houston, Texas 77042-3203

A B e e




CITY OF DONNA

FLOOD PROTECTION PLAN :

Prepared By:

Rust Lichliter/Jameson
2929 Briarpark, Suite 600
Houston, Texas 77042
Phone: (713) 785-9800
Fax: (713) 953-5044

Project No.: 67787

November, 1995

FINAL REPORT

{ MARTHA F. JUCH PE.

Lo
9'5, \p_ 65416

o -9!315“@'% |

oo pgeat’

e ‘u‘:




TABLE OF CONTENTS

Section

1.0

2.0

3.0

4.0

5.0

INTRODUCTION

1.1  Background

1.2  Scope of Services

1.3  Related TWDB Studies

DATA COMPILATION
2.1 Planning Area
2.2  Existing Drainage System
A. Primary Drainage System
B. Secondary Drainage System
2.3 Historical Flooding

FLOODING ANALYSIS
3.1 Analysis of the Existing Drainage System
A HEC-1 Model
B. HEC-2 Model
C. Storm Sewer Analysis
3.2 Results of Analyses
3.3  Extrapolation of Analysis to Future Development

RECOMMENDED FLOOD PROTECTION PLAN

IMPLEMENTATION PLAN
5.1 Phasing

A, Phase 1

B. Phase 2

C. Phase 3

5.2 Financing

Rust Lichliter/Jameson



TABLE OF CONTENTS - Continued

LIST OF TABLES
Table
Number Title Page
2-1 - Summary of Flooding Areas . 2-3
31 Rainfall Depth for 24-hour Duration for the City of Donna 3-2
3-2 Hydrologic Parameters 3-3
3-3 Summary of the Causes of Potential Flooding 3-8
4-1 Recommended Flood Protection Plan Construction
Cost Estimate 4-2
5-1 5-Year Implementation Plan Construction Cost Estimate 5-2
5-2 10-Year Implementation Plan Construction Cost Estimate 5-3
LIST OF EXHIBITS
Exhibit Following
Number Title Section
1 Planning Area 2.0
2 Primary Drainage Systems 2.0
3 Secondary Drainage System 2.0
4 Location of Historical Flooding 2.0
5a Flood Profiles Channel A 3.0
5b Flood Profiles Channel B 3.0
5¢ Flood Profiles Channel C and Tributary 3.0
5d Flood Profiles Channel | 3.0
5e Flood Profiles Upper East Main Drain _ 3.0
6 Potential Flooded Areas Along Primary Drainage
System 3.0
7 Projected Development Through 2005 3.0
8 Recommended Flood Protection Plan 4.0
9 5-year Implementation Plan 5.0
10 10-year Implementation Plan 5.0

Rust Lichliter/Jameson ii




LIST OF APPENDICES

TABLE OF CONTENTS - Continued

Appendix

Number ’ Title
A Existing Conditions HEC-1 Model .
B Existing Conditions HEC-2 Model

Rust Lichliter/Jameson




1.0 INTRODUCTION

11  Background

Localized flooding that hinders transportation and threatens residential and commercial
structures has occurred frequently in the last ten years throughout the City of Donna and
in Colonias within and near the City's extra-territorial jurisdiction (ETJ). The flooding has
posed a potential health hazard by surcharging the sanitary sewer system in some areas
and by interfering with pedestrian and vehicular traffic in critical areas near schools and
residential communities. As the first step in reducing the flooding problem, the City of
Donna, jointly with Hidalgo County, requested planning grant assistance from the Texas
Water Development Board in September 1994. The grant assistance was targeted toward
the development of a Flood Protection Plan (Plan) for the City and its ETJ. This Plan is
the subject of this report and consists of the following elements:

. Identify the causes of flcoding.

. Develop a plan for the orderly implementation of cost-effective solutions to the
flooding problems.

. Eliminate flooding conditions, resulting flood damages, safety and access problems
and health hazards.

. Develop a plan for the future anticipated growth in Donna and the surrounding area
to insure properly controlled drainage.

1.2  Scope of Services

The City of Donna contracted with Rust Lichliter/Jameson (referred to in this report as the
Engineer) in January of 1995 to perform a drainage study of the City and its ETJ and to
develop a Flood Protection Plan for the area. The scope of engineering services
summarized below was developed to identify the causes of flooding and recommend
appropriate solutions to the flooding problems.

Task 1 | Data Compilation

The Engineer met with staff at the City of Donna, Hidalgo County, the IBWC
(Main Floodway system) and Donna Irrigation District No. 1 to identify areas
of historical flooding and to compile sources of drainage information.
Information on future drainage systems planned by the Texas Department
of Transportation was also cbtained. A map was developed to show the
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existing watershed and drainage system as well as anticipated development
for the next ten years.

Task 2 Flooding Analysis

The Engineer developed hydrologic and hydraulic models for the existing
drainage system and developed hydraulic gradient profiles for the 5-, 10- and
100-year design frequencies for each primary drainage channel. Alternative
methods of addressing the existing flooding areas and potential future
problem areas were analyzed as to engineering feasibility, cost, benefits, and
potential environmental impacts. The improvements recommended by the
Engineer were prioritized into a 5-year and a 10-year capita! improvement
plan (CIP), and a 5-year implementation plan was proposed.

Task 3 Implementation Plan

The financial requirements associated with the recommended CIP were
identified as were potential funding sources.

Task 4 Final Report and Deliverable

A draft report was prepared which describes the study results and the
proposed solutions to the flooding problems. After receiving comments, a
final report will be prepared and 25 copies will be submitted to the City.

1.3 Related TWDB Studies

No previous comprehensive flood protection studies have been done in the City of Donna
orits ETJ.

Concurrent with the City of Donna study, two other cities near the planning area were
identified by the Texas Water Development Board as participating in the Planning Grant
program. The Cities of McAllen and Mission are developing Flood Protection Plans and
were contacted in writing regarding the City of Donna study and requesting any pertinent
information. However, neither city has the same watershed boundary with the City of
Donna; therefore, no interaction in the planning activities that warranted further cooperation
was identified.

Rust Lichliter/Jameson 1-2




2.0 DATA COMPILATION

2.1 Planning Area

The planning area is shown on Exhibit 1 and encompasses the City of Donna, its ETJ, and
surrounding drainage areas. The boundaries of the pianning area are generally the
International Boundary and Water Commission (IBWC) Main Floodway levee on the south,
Midway Road on the east, FM 1423 on the west and Eleven Mile Road on the north.
Business Route 83 (BR 83) and the Missouri Pacific Railroad traverse the City from west
to east and generally form the north-south drainage divide. Based on the United States
Geological Survey's Donna, Texas Quadrangle 1:24000 7.5 minute series topographic
map, ground elevations in the planning area range from approximately 95 feet mean sea
level (msl) at FM 1423 and BR 83, to approximately 70 feet msl at the southern limit and
75 feet msi at the northern {limit of the pianning area.

2.2 Existing Drainage System

The City of Donna's storm drainage system, like all urban storm drainage systems, consists
of two separate and distinct elements, the primary system and the secondary system. The
primary drainage system includes the major ditches, drainage channels, streams or rivers
in the studied watershed. The secondary system includes open and closed conduits
intended to convey runoff from frequent, low intensity storms to the primary system while
causing relatively minor public inconvenience. The secondary system is supplemented
in urban areas by a street system that conveys sheet flow runoff when the conduits of the
secondary system have insufficient capacity during large storm events or are inoperable
due to temporary blockages. At many locations the streets may be too flat to convey the
excess flow from heavy rainfall events and the result is extended periods of street ponding.
When both drainage systems and the local street system are properly designed, a high
level of flood protection will be provided, even during significant storm events. The existing
primary and secondary drainage systems in the City of Donna and surrounding areas are
described below.

A. Primary Drainage System

The primary drainage system serving the City and its ETJ is a series of agriculture ditches
originally designed to drain agriculture fields and to slow the rate of runoff. The planning
area includes five watersheds designated by the Hidaigo County (Donna) Irrigation District
No. 1 (Irrigation District) as Laterals A, B, C, | and the Upper East Main Drain.
Construction plans for Lateral A, profiles of Laterals B, C and Upper East Main Drain and
a map showing the layouts of the irrigation ditches were obtained from the Irrigation
District. These plans and maps were used to help determine the limits of the watersheds
for modeling purposes. No plans or profiles of Lateral | were available. In addition, three
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field reconnaissance trips were made by the Engineer to identify local runcff patterns,
collect and measure field information on the primary drainage channels, and identify the
sizes and locations of the secondary drainage system.

Laterals A, B and C service the southern portion of Donna draining runoff from northwest
to southeast to the Main Floodway. lateral | and the Upper East Main Drain service the
northern portion of the City, draining rainfall runoff north to County District Drain. These
channels and their approximate drainage boundaries within and adjacent to the City are
shown on Exhibit 2.

Many road crossings occur on each channel, with most involving one or more pipe or box
culverts in the channel. Elevated irrigation ditches also crisscross the watershed and alter
the natural drainage pattern. One or more cuiverts have been placed in the primary
drainage channels where these irrigation ditches cross. Since the ditches were originally
designed to drain runoff from agricultural land and convey the flow slowly to the Main
Floodway or County District Drain, most of the road or irrigation canal crossings are
undersized for urban drainage and significantly restrict the flows in the primary channels.

B. Secondary Drainage System

Within the City of Donna, the secondary drainage system consists of valley gutters along
most streets, limited storm sewer systems, and roadside ditches. Detailed data on the
existing storm sewer system is unavailable, and no detailed field surveys were obtained
for this study. Although written requests for the storm sewer construction drawings were
made through the City to three local engineering firms, no plans were made available for
use in this study. Proposed construction drawings for a storm sewer system along
Business 83 were obtained from the Texas Department of Transportation.

The alignments and sizes of the system pipes used for the storm sewer analysis were
approximated using inlet and manhole locations collected during the Engineer's field
reconnaissance. Sizes of critical outfalls and roadside ditches were also determined using
field measurements. The approximation of the existing City storm sewer system used for
this study is shown on Exhibit 3.

2.3 Historical Flooding

The City of Donna experiences frequent flooding of neighborhoods and streets as shown
in Exhibit 4. A summary of the number of homes, businesses and public facilities identified
by the City as affected by area flooding is shown on Table 1. From the locations of the
flooded areas, the existing storm sewer and cutfall channel systems apparently do not
function efficiently. The flooding has resulted in structural damage to homes and business,
loss of vehicular and pedestrian access to schools, businesses and homes, and sewage
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back up in wastewater collection systems due to the flooding of manholes in existing

streets.

Besides the problem within the City, several Colonias in the City's ETJ have experienced

flooding problems. These Colonias are also shown in Exhibit 4 and the affected homes

are included in Table 2-1. Based on the estimated areas affected, approximately 445
homes, housing approximately 2000 residents, and several schools and public facilities are

adversely affected by the flooding conditions.

TABLE 2-1
SUMMARY OF FLOODING AREAS
Estimated
Estimated Estimated Number of
Area within City of Donna Number of Number of Public Footnotes
Homes Businesses Facilities
Affected Affected Affected .

(1) Roberts Avenue 12 1 0

{2) North Main 20 3 2 W)
(3) Scobey Avenue/School Area 10 0 0

{4) U.S. 183 - S. 11th-13th 25 15 0

{5) East Donna Boulevard 2 7 1 (2)
(6) South Avenue 14 2 3 (3)
(7) Silver Avenue/Fordyce/Mary 30 0 1 4)
(8) Hooks Subdivision/East Donna 17 0 -0

Area Outside Donna

(9) Colonia Nueva 200 0 0

(10) Salinas Subdivision 25 0 0

(11} Balli Estates 80 0 0]

(12) Valley View Estates 10 0 0

Total 445 28 7

Footnotes: {1 La Sombra Apartments - Elderly Housing

Lenor Elementary School
(2) Todd Elementary School

(3) Donna Housing Authorify, A.P. Solis Middle School

Ochoa Elementary School
(4) Stanike Elementary School
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3.0 FLOODING ANALYSIS

Early field visits to the City and its ETJ identified that the extensive flooding and access
problems that occur are probably the result of the very limited extent of the storm sewer
system, undersized storm sewers, nearly flat grade in many streets, inadequate capacity
in portions of the outfall channels and poorly designed drainage structures associated with
these channels. Once the problem areas had been identified and the available data on the
existing systems had been compiled, a methodalogy was developed to quantify the extent
of the problem and develop a flood protection plan to reduce the flooding problem.

3.1 Analysis of the Existing Drainage System

Computer models of the existing drainage systems were developed to analyze the flooding
problems within the planning area. Two types of modeis were developed to quantify
rainfall-runoff patterns in the regional area and to analyze the efficiency of the primary
drainage system (i.e., drainage channels). These large-scale models were developed
using the United States Army Corps of Engineers’' HEC-1 hydrologic computer program
and HEC-2 hydraulic computer program. These models are based on existing
topographic, cross-section, profile and drainage area data from the City of Donna, Hidalgo
County, the lrrigation District, and extensive field reconnaissance and are described below
in Sections 3.1.A. and 3.1.B. A third type of model was used tc evaluate the localized
drainage patterns in the secondary drainage system (i.e., storm sewer system). This
model was developed in-house by the Engineer and is described in Section 3.1.C. below.

A. HEC-1 Model

The HEC-1 program can simulate the precipitation-runoff process and compute flood
hydrographs at desired locations in a watershed. The physical characteristics of the
watershed are represented by an interconnected system of geographic and hydrologic
components. The watershed boundaries are delineated, and the land area is divided into
sub-watersheds based on the study objectives and hydrologic characteristics. After the
rainfall-runoff process is simulated, runoff from the sub-watersheds is linked using channel
routing. The basic hydrologic components of the model include land-surface runoff from
each sub-watershed, channel and reservoir routing, and combining hydrographs at
confluences.

No continuous long-term records of rainfall and resulting storm runoff were available in the
study area. Therefore, rainfall values for the 5-, 10- and 100-year rainfalls were obtained
from the National Weather Service's (NWS) Technical Paper No. 40 (TP-40) and Technical
Memorandum NWS Hydro-35 ("Five- to 60-Minute Precipitation Frequency for the Eastern
and Central United States) for use in the HEC-1 model. Table 3-1 shows the frequency
and rainfall depth for a 24-hour duration according to previously mentioned documents.
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TABLE 3-1
RAINFALL DEPTH FOR 24 HOUR DURATIONS FOR THE CITY OF DONNA

Frequency Rainfall Depth (inches)
5- Year 6.0
10-Year 72
100-Year 11.0

The Soil Conservation Service (SCS) method was used for the HEC-1 hydrologic analysis.
This method employs two parameters, the curve number (CN) and the lag. The CN for the
various sub-basins was determined using the SCS Soil classification and the land use(s)
within each sub-basin. The lag was calculated using the following formula: -

- IO'B(S+1)0'7

Lag
1900Y?*

where: S = (1000/CN)-10
/ = Hydraulic length in feet
Y = Slope, in percent

The CN and lag values for each subarea (shown on Exhibit 2) are listed on Table 3-2.
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TABLE 3-2

HYDROLOGIC PARAMETERS

Subarea CN Value Lag (hours)
A1 83.9 13.89
Ala 85.0 13.37
A1lb 85.4 3.70
Alc 75.0 3.69
A2 76.1 7.33
A3 77.2 8.97
A4 78.3 8.45
A5 79.4 11.17
B1 86.0 14.87
B2 84.9 11.77
C1 85.0 1.59
C2 85.0 3.17
C3 75.0 8.80
C4 78.3 17.03
C5 85.5 18.68
U1 85.2 5.67
u2 76.7 14.43

11 76.1 8.44
i2 76.1 6.25
13 76.1 16.50

The SCS Dimensionless Unitgraph method in HEC-1 then determines how much of the
rainfall actually becomes storm runoff. This method requires only the SCS lag, in hours,
be entered to generate a unit hydrograph for the sub-basin.
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The time to peak of the unitgraph is computed as:

in which:
Toeak = the time to peak, in hours )
At = the computation time interval ( also duration of unit excess), in
hours
Ty = the watershed lag value, in hours

The peak flow rate of the unitgraph is computed by:

_484 AREA
peak
T;eak T

Q

where:
Qpeax =  the peak flow rate of the unitgraph in cfs per inch
AREA = the watershed area in square miles
Toeax =  the calculated time to peak

Field reconnaissance showed Sub-basins A1-a, and A1-b drained to channel A through
18- and 30-inch outfall pipes, respectively. Channel C sub-basins C1 and C2 were also
found to have restricted outfalls. These restrictions cause street ponding by limiting flow
and creating storage areas upstream from the substandard outfall pipes. The HEC-1 model
was adjusted to reflect this effective storage. The existing conditions HEC-1 model is
included as Appendix A. :

B. HEC-2 Model

The HEC-2 computer program has been developed for calculating water surface profiles
for steady, gradually varied flow in natural or manmade channels. The program allows the
effects of obstructions to flow, such as bridges, culverts, weirs, and buildings in the
floodplain, to be modeled. Generally, the water surface profiles are calculated with the
standard step method, which sequentially solves the one-dimensional energy equation
between cross-sections. At some bridges, where more complex flow conditions exist, the
program may use momentum and other hydraulic equations to determine changes in the
water surface elevations.
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HEC-2 has a variety of applications and many options for defining input and specifying
output. This feature allows the Engineer to create models with several different channel
or culvert improvement options.

The HEC-2 hydraulic models for the primary drainage channels in the planning area were
developed using information from various sources. The topographic information for Lateral
A was obtained from channel improvement plans provided by the Irrigation District.
Profiles of Lateral B, Lateral C, and Upper East Main Drain were obtained from the
Irrigation District and were augmented with field measured cross sections and elevations
from the 1:24000 quad map. Dimensions and other required data for Lateral | were
estimated from aerial photographs and the quad map since no profiles or plans for this
ditch were available.

Timing of the peak flow was checked to establish the method for determining the starting
water surface elevation in each channel. The peak flow in Lateral A, at the confluence with
Lateral B, occurs approximately 12 hours before the peak in Lateral B. The peak flow in
Lateral C, at its confluence with Lateral B, occurs approximately 11 hours affer the peak
in Lateral B. Since the early flow will be gone when the later flow arrives at the confluence,
neither flow will affect the other. Therefore, the starting water surface elevation for each
channel was calculated using the slope-area method. Similarly, the outfalls for both Lateral
| and the Upper East Main Drain were estimated using the slope-area method. The
existing conditions HEC-2 models are included as Appendix B.

C. Storm Sewer Analysis

A storm sewer conveys flow using the energy resulting from the difference in elevation of
the upstream and downstream ends of the pipe. The Engineer developed an in-house
program to simulate the pipe system. The analysis of the storm sewer system solves for
the energy-loss in each pipe using Manning's formula for a pipe flowing full.

Energy Loss = Q% n 2

—_—)
1.486AR%?

where:

Manning’s roughness coefficient

the flow rate in cfs

cross-sectional area of the pipe in square feet
hydraulic radius :

DO
nounonon
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The analysis simulates one conduit at a time, working methodically through the system top
to bottom as though it were a basic gravity system. During this process, any parameters
that will be used in the surcharge calculations are noted. When the first run is completed,
the system is recalculated starting at the outfall, working back up the system to calculate
the surcharge on each overloaded pipe and carrying any excess head along until the top
of the system is reached, or until the pipes are no longer surcharged. The existing storm
sewer system for the City of Donna was approximated from field observations as discussed
previously and then analyzed using the in-house program.

3.2 Results of Analyses

Using the HEC-1 model described in Section 3.1.A. above, flows in each of the five primary
channels were developed for the 5-, 10- and 100-year design frequencies. These flows
were then input into the HEC-2 models for each channel as described in Section 3.1.B. and
the design water surfaces were generated and are shown graphically in the hydraulic
gradient profiles shown in Exhibits 5a through Se. These profiles were then analyzed with
the available topographic maps to identify areas potentially subjected to riverine flooding
from the primary channel system under design storm conditions. Exhibit 6 shows the areas
that have the greatest potential for flooding during each of the 5-year, 10-year and 100-
year design storm events. Limitations imposed by the lack of detailed construction
drawings or topographic surveys affect the accuracy of this exhibit, however, the map
shows the genera!l locations and severity of potential channel flooding.

According to residents, questioned during field visits by the Engineer, Channels A, B, and
C have historic flooding and Channels | and Upper East Main Drain do not have historic
flooding. According to the hydraulic modeling, all of the channels have the potential for out-
of-bank riverine flooding as follows: Channel A has three areas of potential flooding
between the following cross sections: 8000 - 10,000; 15,000 - 17,000 and 22,000 - 27,000.
Channel B has two areas of potential flooding between cross sections 9000 - 11,000 and
12,000 - 12,750. Channel C has two areas of potential flooding at the mouth, near the
Colonias next to channel and upstream of 16,000. The Upper East Main Drain has the
potential 100-year flooding along the entire length of the channel and higher frequency
flooding along the downstream half the channel. Modeling shows that Channel | has the
potential for limited out-of-bank flooding at all three studied frequencies; however, the lack
of reported historical flooding indicates that the modeling may be overpredicting the
flooding potential due to the estimated data used to simulate the channel and overbank
characteristics.

The analysis of the secondary drainage system as described in Section 3.1.C. identified
localized areas that may flood during more frequent smaller storms as well as the design
storms due to an undersized or inadequate storm sewer and roadside ditch systems. The
analysis was based on field assumptions of the existing system layout, pipe slopes and
sizes and is therefore limited in its accuracy. However, using the analysis and historical
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flooding information shown on Exhibit 4, several areas were identified as flood prone and
were considered during development of the Fiood Protection Plan described in Section 4.0.

Table 3-3 summarizes the areas identified as either having experienced historical flooding
or having the potential for future flooding based on the analyses.  The table also identifies
the possible cause of flooding for each location and the potential design frequency of
flooding, if applicable. As in the analysis of the primary drainage system, detailed
topographic informaticn of the area (including the street system) was not available, so
assumptions were made in determining the causes of historical flooding.
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TABLE 3-3
SUMMARY OF THE CAUSES OF POTENTIAL FLOODING

Frequency of
Area within City of Donna Potential Cause of Potential Flooding
Filooding ‘

(1) Roberts Avenue A Inadequate Storm Sewers
(2) North Main A Inadequate Storm Sewers
(3) Scobey Avenue/Schocl Area A Inadequate Storm Sewers
(4) U.S. 183 - S. 11th-13th A Inadequate Storm Sewers
(5) East Donna Boulevard A Inadequate Storm Sewers
(6) South Avenue A Inadequate Storm Sewers and Outfall to Channel
(7) Sitver Avenue/Fordyce/Mary A Inadequate Storm Sewers and Outfall to Channel
(8) Hooks Subdivision/East Donna A Inadequate Storm Sewers and Qutfall to Channel
Area Outside Donna
(9) Colenia Nueva B Low Lying Sheet Flow Flooding
{10) Salinas Subdivision B Low Lying Sheet Flow and Riverine Flooding
{11) Balli Estates A Low Lying Sheet Flow and Riverine Flooding
{12) Valley View Estates A Restricted Outfall Channel with Constrictions
Primary Drainage Systems
(13) Channel A: 8000-10,000 B Small Pipe Crossing
(14) Channel A: 15,000-17,000 A Low Lying Sheet Fiow and Riverine Flooding
(15) Channel A: 22,000-27,000 A  Low Lying Area
(16) Channel B: 9000-11,000 A Small Pipe Crossing
(17} Channel B; 12,000-12,750 A Small Pipe Crossing and Confluence w/Channel C
(18) Channel C: at Mauth A Smali Pipe Crossing on Channel B and

Confluence w/Channel B
(19) Channel C at Colonias B Low Lying Sheet Flow and Riverine Flooding
(20) Channel C: 16,000-20,000 A Small Pipe Crossing
(21) Channel UEMD 8 Small Pipe Crossing

Note: (A)Frequency Less Than 5-years
(B)Frequency Between S5-years and 10-years
{C)Frequency Between 10-years and 100-years
(D)Frequency Greater Than 100-years
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3.3 Extrapolation of Analysis to Future Development

In fuifillment of the TWDB planning grant requirements, a projection was developed which
used current development trends and proposed future commercial plans to estimate new
development that is likely to occur in the next ten years. The Engineer estimated the most
probable locations and types of future development within the City and its ETJ as shown
on Exhibit 7.

The projected development is limited to areas near current developed subdivisions or along
the major roadways. This projection could change dramatically depending upon the
construction of an international bridge and adjacent industrial complex or other
development scenarics not considered as part of the scope of this study. A more detailed
land planning study has been proposed by the City and can be used in the future to modify
the projections used in this report.

The areas identified in Exhibit 7 were considered during development of the Flood
Protection Plan described below. The improvements have been sized to accommodate
limited future development in the areas indicated; however, land plans for these areas
should be required to perform adequate analysis of the drainage system serving the
targeted area in order to anticipate and prevent future flooding problems.
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4.0 RECOMMENDED FLOOD PROTECTION PLAN

Using the results of analysis discussed in Section 3.0 above, the Engineer developed a
Flood Protection Plan that mitigates the 5-, 10- and 100-year design flood along the
primary drainage channels in areas of existing or projected future development. The plan
also eliminates or reduces the flooding within the City caused by the inadequate existing
storm sewer system. Typically, severe storm events will still surcharge the storm sewer
system and cause flow to pond or be conveyed in the street system; however, the
improved storm sewer system will provide conveyance that will significantly decrease the
time and depth of ponding and should decrease or eliminate inconvenience to vehicular
or pedestrian traffic. Additional surveying of the local topography and the existing storm
sewer/street system must be done before the preparation of construction drawings for any
element of the proposed plan in order to supplement the limited data used in this study.

The Flood Protection Plan is shown on Exhibit 8 and is composed of elements.that add or
replace thousands of linear feet of storm sewer pipe, add or expand the placement of
inlet/lead systems, involve several thousand feet of open-cut roadway and driveway
culverts, include nearly a thousand feet of bore-and-jack crossings, and proposes over
three miles of channel clearing, clean-cut and/ocr improvements. Table 4-1 lists the
components of the Plan and shows cost estimates for construction activities involved with
each component. The estimated cost for the recommended Flood Protection Plan for the
City of Donna is $4,250,000 (does not include utility adjustments or other soft costs).

Channel improvements are recommended for many reaches of ditches in both the primary
and secondary drainage systems. Most of the improvements are along roadside ditches
or existing primary channels, with one new bypass ditch proposed southeast of the City.
This new ditch is necessary to relieve flooding conditions along Lateral A which threaten
the development in low-lying areas. Costs for right-of-way acquisition are included in Table
4-1. For existing channel improvements, only the cost for the additional easement is
included in construction estimates.

Channel clearing shown on the plan consists of cleaning out debris and silt which has
accumulated in the channel, clearing one bank of all vegetation except groundcover, and
digging out the bottom with a backhoe. Many of the primary channels have sufficient
storage capacity even with the heavy growth of vegetation; however, the flowline of the
channel, culverts and storm sewer outfalls cannot be maintained without having at least
cne side cleared and accessible to maintenance crews and machinery.

The Engineer assumed bore-and-jack or tunneling construction techniques for the
proposed irrigation ditch crossings along the primary channels so that the use of the
irrigation ditches is not interrupted. For the wider irrigation ditch crossings with
embankments, portions of the pipe culvert construction can be open-cut with the about 50

Rust Lichliter/Jameson 4 -1




feet requiring tunneling directly under the conveyance portion of the ditch. All other culvert
installations are assumed to be applicable to the less expensive open-cut construction
techniques. The costs for installing driveway and street culverts given in Table 4-1 include
pavement replacement.

TABLE 4-1
RECOMMENDED FLOOD PROTECTION PLAN
CONSTRUCTION COST ESTIMATE

ITEM DESCRIPTION

UNIT QTy CONSTRUCTION COST

UNIT COST TOTAL

1 18-Inch R.C.P. Storm Sewer w/M.H. LF 5800 $30.00 $174,000
2  24-Inch R.C.P. Storm Sewer w/M.H. LF 8200 $40.00 $328.,000
3  30-Inch R.C.P. Storm Sewer w/M.H. LF 4200 $50.00 $210,000
4  36-Inch R.C.P. Storm Sewer w/M.H. LF 3500 $60.00 $210,000
5 48-Inch R.C.P. Storm Sewer w/M.H LF 6000 $80.00 $480,000
6 60-Inch R.C.P. Storm Sewer w/M.H. LF 2000 $100.00 " $200,000
7  Inlet with 18-Inch R.C.P. Lead EA 76  $1,800.00 $136,800
8  72-Inch Open Cut Culvert LF 150 $90.00 $13,500
9  60-Inch Open Cut Culvert LF 950 $80.00 $76,000
10  48-Inch Open-Cut Culvert LF 160 $70.00 $11,200
11 36-Inch Open Cut Culvert LF 100 $60.00 $6,000
12 72-Inch Bore & Jack Crossing LF 100 $250.00 $25,000
13 60-Iinch Bore & Jack Crossing LF 860 $200.00 $172,000
14  48-Inch Bore & Jack Crossing LF 360 $150.00 $54,000
15  36-Inch Bore & Jack Crossing LF 50 $100.00 $5,000
16 Channel Debris & Silt Clean out LF 21000 $30.00 $630,000
17 Channel Cross-Section improvement LF 14200 $40.00 $568,000
18 New Channel CY 25000 $3.00 $75,000
Sub-Total Estimated Construction Costs $3,374,500
Right-of-Way Costs $75,000
Sub-Total Construction w/ROW Costs $3,449,500
Contingencies (10%) $344,950
Sub-Total $3,794,450
Engineering, Surveying, Const. Adm. (12%) $455,334
TOTAL $4,249,784

Rust Lichliter/Jameson




5.0 IMPLEMENTATION PLAN

5.1 Phasing

The Flood Protection Plan recommended in Section 3.0 was divided into three phases for
implementation. The third phase is the Recommended Flood Protection Plan discussed
in the previous section and shown on Exhibit 8. Phase 1 and Phase 2 are the 5-year and
10-year implementation plans. The meaning of "5-year" and "10-year" in this context refers
to construction work over the next 5- or 10-year period and does not have the same
meaning as in the earlier discussion of design storm frequency.

A. Phase 1

The Phase 1 Implementation Plan consists of the critical improvements that will be most
cost effective in reducing flooding in the City of Donna. The Phase 1 improvements are
presented on Exhibit 9 and have been structured so that they can be constructed within
a 5-year time frame with financing as discussed below. The estimated costs of these
improvements are $1,350,000 as summarized on Table 5-1. Some improvements are
outside the City or its ETJ and are required to increase the conveyance of the primary
drainage system serving the City. All elements of Phase 1 are compatible with the
recommended Fiood Protection Plan.

B. Phase 2

The Phase 2 Implementation Plan is the second tier of improvements recommended upon
completion of Phase 1 when additional drainage funds become available, Using the
financing assumption discussed below in Section 5.2, these improvements should be able
to be fully constructed in 10-years. The Phase 1 and Phase 2 improvements are
presented on Exhibit 10. The estimated costs of the Phase 2 improvements are an
additional $1,450,000. The total project which includes Phase 1 and Phase 2 is
summarized on Table 5-2. All elements of Phase 2 follow the Phase 1 improvements and
are compatible with the remainder of the Flood Protection Plan.

C. Phase3d

The Phase 3 Implementation Plan is the third tier of improvements which completes the
Flood Protection Plan. The additional estimated costs of the Phase 3 improvements are
$1,450,000, bringing the total cost of the Plan to $4,250,000 as shown in Table 4-1.
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TABLE 5-1
5-YEAR IMPLEMENTATION PLAN
CONSTRUCTION COST ESTIMATE

ITEM DESCRIPTION UNIT QTY CONSTRUCTION COST
UNIT COST TOTAL
1 18-Inch R.C.P. Storm Sewer w/M.H. LF © 2400 $30.00- $72,000
2  24-Inch R.C.P. Storm Sewer w/M.H. LF 3200 $40.00 $128,000
3 30-Inch R.C.P. Storm Sewer w/M.H, LF 1500 $50.00 $75,000
4  36-inch R.C.P. Storm Sewer w/M.H. LF 1400 $60.00 $84,000
‘‘‘‘‘ 5  48-Inch R.C.P. Storm Sewer w/M.H LF 900 $80.00 $72,000
6 60-Inch R.C.P. Storm Sewer w/M.H. LF 2000 $100.00 $200,000
7 Inlet with 18-Inch R.C.P. Lead EA 33 $1,800.00 $59,400
- 8  72-Inch Open Cut Culvert LF 0 $90.00 ‘ $0
9  60-Inch Open Cut Culvert LF 610 $80.00 $48,800
10  48-Inch Open Cut Culvert LF 0 $70.00 $0
11 36-Inch Open Cut Culvert LF 100 $60.00 $6,000
12 72-Inch Bore & Jack Crossing LF 0 $250.00 30
13  60-Inch Bore & Jack Crossing LF 250 $200.00 $50,000
- 14  48-Inch Bore & Jack Crossing LF 0 $150.00 $0
15 36-Inch Bore & Jack Crossing LF 50 $100.00 $5,000
16 Channel Debris & Silt Cleanout LF 5000 $30.00 $150,000
- 17 Channel Cross-Section Improvement LF 3000 $40.00 $120,000
18 New Channel CY 0 $3.00 $0
Sub-Total Estimated Construction Costs $1,070,200
— Right-of-Way Costs $25,000
Sub-Total Construction w/R.O.W. Costs $1,095,200
- Contingencies {10%) $109,520
Sub-Total $1,204,720
B Engineering, Surveying, Const. Adm. (12%) $144,566
TOTAL $1,349,286
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TABLE 5-2
10-YEAR IMPLEMENTATION PLAN

CONSTRUCTION COST ESTIMATE
(inclusive of the 5-Year Plan)

iTEM DESCRIPTION UNIT Qry CONSTRUCTION COST

UNIT COST TOTAL
1 18-Inch R.C.P. Storm Sewer w/M.H. LF 4000 $30.00 - $120,000
2  24-Inch R.C.P. Storm Sewer w/M.H. LF 8200 $40.00 $328,000
3 30-Iinch R.C.P. Storm Sewer w/M.H. LF 3000 $50.00 $150,000
4  36-Inch R.C.P. Storm Sewer w/M.H. LF 3600 $60.00 $216,000
5 48-Inch R.C.P. Storm Sewer w/M.H LF 6000 $80.00 $480,000
6  60-Inch R.C.P. Starm Sewer w/M.H. LF - 2000 $100.00 $200,000
7  Inlet with 18-Inch R.C.P. {_ead EA 64 $1,800.00 $115,200
8 72-Inch Open Cut Culvert LF 150 $90.00 $13,500
9  B0-Inch Open Cut Culvert LF 610 $80.00 $48,800
10  48-Inch Open Cut Cuivert LF 50 $70.00 " $3,500
11 36-Inch Open Cut Culvert LF 100 $60.00 $6,000
12 72-inch Bore & Jack Crossing LF 100 $250.00 $25,000
13 60-Inch Bore & Jack Crossing LF 400 $200.00 $80,000
14  48-Inch Bore & Jack Crossing LF 150 $150.00 $22,500
15  36-Inch Bore & Jack Crossing LF 50 $100.00 $5,000
16 Channel Debris & Siit Cleanout LF 0 $30.00 $0
17 Channel Cross-Section improvement LF 9000 $40.00 $360,000
18 New Channel CY 25000 “$3.00 $75,000
Sub-Total Estimated Construction Costs 32,248,500
Right-of-Way Costs $25,000
Sub-Total Construction w/R.Q.W. Costs $2,273,500
Contingencies (10%) $227,350
Sub-Total $2,500,850
Engineering, Surveying, Const. Adm. (12%) $300,102
TOTAL $2,800,952
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5.2 Financing

The total estimated cost of the Flood Protection Plan is $4,200,000. The majority of these
costs will be borne by the City. The cost of some future facilities may be paid by
developers in cases where portions of the plan are not constructed and drainage capacity
is not available.

Commitments are in place for most of the funding for the 5-year plan. The City has
$500,000 allocated to the project from certificates of obligation to be issued this year.
In addition, Urban County Funds of $535,000 per year for the next four years will be
provided. Hidalgo County will provide about $500,000 in “in kind” services to the plan.
Their service will be in channel improvement, channel clearing and desnagging, and the
construction of certain cuilverts. For the “in kind” work on urban culverts, the City would
provide the materials and the County would perform the work with their equipment and
personnel. ltis anticipated that the remainder of the 10-year plan ($1,450,000) and the
ultimate recommended Flood Protection Plan ($1,450,000) will be funded with future bond
issues or any available State grants or loans.

Rust Lichliter/Jameson 5-4
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APPENDIX A

Existing Conditions HEC-1 Model
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. FLOOD HYDROGRAPH PACKAGE (HEC=-1) * * U.8. ARMY CORPS OF ENGINEERS *
L MAY 1981 * * HYDROLOGIC ENGINEERING CENTER .
T VERSION 4.0.1E * - 609 SECOND STREET -
Lahey F77L-EM/32 version 5.01 o * DAVIS, CALIFCRNIA 95616 *

- Dodson & Associates, Inc. . * * (916) 551-1748 *
* . RUN DATE 08/08/95 TIME 07:55:44 * - *
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITICN OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?7 VERSICN
- NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT PAGE

ID. ..o 1.....0. 2....... ..., ..., Seviiinn [ A B....... 9. 10
*DIAGRAM

1D CITY OF DONNA FLOOD STUDY RUST JCB NO. 67787

ID DESIGN FREQUENCY MODEL 24 -HOUR AREAS A, B AND C

ID FILENAME: DONNA_S.HC1 CSsG 07/21/95
IT 20 O1JANSS 0000 500
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sQ 0 10 20 ki 40 50 2000

-

KK Al

KO 21

KM COMBINE THREE SUBAREAS AT Al

HC 3

*

* BEGIN LATERAL *"A"

*

KK Al>A2

M RCUTE SUB_Al1l FROM COMBINING FOINT Al TO A2

M HEC2 CROSS SECTIONS 3025¢ - 25060

RS 5 -1

sV 0 1.24 1.98 2.65 3.25 3.92 1084.74

5Q 0 10 20 30 40 50 2000

PAGE

25 YEAR AND 100 YEAR EVENTS FROM TP-40

12HR 24HR

5.1 6.0 .
6.2 7.2
9.5 11.0




LINE

73
74
75
76
77

78
79
ao
81
82

a3
84
85

86
87
88
89
90
91

92
93
94
95
96

27
28
59
100

101

102
103
104

105
106
107
108
109
110

KK
4
BA
LS
up

HEC-1 INPUT PAGE

SUB_A2
SUBAREA A2 R
1.27
o 76.1
7.33

* RAINFALL DATA FOR THE S YEAR, 10 YEAR , 25 YEAR AND 100 YEAR EVENTS FROM TP40

* DURATION= SMIN  15MIN 1HR 2HR IHR 6HR  12HR  24HR
FH 20 R 0 2.7 3.4 3.7 . 4.4 5.1 6.0
Kp 2

PH 10 Qe 3.2 4.0 1.3 5.1 6.2 7.2
Kp 3

PH 1 o .87 1.5 4.3 5.7 €.3 7.7 9.5 11.0
KK A2

K4 COMBINE SU'B_’AZ HYDROGRAPH WITH ROUTED HYDROGRAPH

He 2

KK  A2>A3

f 1o ROUTE TCTAL FLOW FROM COMBINING POINT A2 TO A3 .
KM  HEC2 CROSS SECTIONS 25060-19370

RS 11 -1

sv 0 3 5 7 9 10 1879

sQ Q 10 20 30 40 50 2000

KK SUB_A3

KM SUBAREA A3

BA  1.06

LS o 77.2

UD  B.97

* RAINFALL DATA FOR THE S YERR, 10 YEARR , 25 YEAR AND 100 YEAR EVENTS FROM TP40

* DURATION= SMIN 15MIN 1HR 2HR 3HR 6HR 12HR 24HR
PH 20 4] 2.7 3.4 3.7 1.4 5.1 6.0
Kp 2

PH 10 o] 3.2 4.0 4.3 S.1 6.2 7.2
KP 3

* 1 0 4.5 5.7 £.3 7.7 9.5 11.0
PH 1 o4 .87 1.5 4.3 5.7 6.3 7.7 9.5 11.0
KK A3

XM COMBINE SUB_A3 HYDROGRAPH WITH ROUTED HYDROGRAPH

HC 2

B2Rp28 %

A3s>Ad
ROUTE TQTAL FLOW FROM COMBINING POINT A3 TO A4
HEC2 CROSS SECTIONS 19370-3980

10
o] S ki 10 1z 13 3130
[+} 10 20 30 40 50 2000




LINE

111
112
113
114
115

116
117
118
119

120

121
122
123

124
125
126
127
128
129

130
131
132
133
134

135
136
137
138

138

140
141
142
143
144

145
146
147
148
149
150

HEC-1 INPUT

KK SUB_A4
KM  SUBAREA A4

BAa 2.43
LS o 78.3
uD 8.45

* RAINFALL DATA FOR THE S YEAR, 10 YEAR

* DURATION= SMIN ISMIN
PH 20 0

Kp 2

PH 10 0

KP 3

* 1 0

PH 1 ] .87 1.
KK Ag

1HR

2.

.

7

PAGE

25 YEAR AND 100 YEAR EVENTS FROM TP40

2HR 3HR &HR 12HR 24HR
3.4 3.7 4.4 5.1 6.0
4.0 4.3 5.1 6.2 7.2

5.7 6.3 7.7 9.5 11.0
5.7 6.3 7.7 9.5 i1.0

KM COMBINE SUB_A4 HYDROGRAPH WITH ROUTED HYDROGRAPH

HC 2

A4>A5

KK
KM ROUTE TOTAL FLOW FROM COMBINING POINT A4 TO AS
KM

HEC2 CROSS SECTIONS $980-10
RS [

[¢]

sv o 5 I3 7

sQ 0 10 20 30 40
KK SUB_AS

KM  SUBAREA AS

BA 2.54

Lg o 79.4

UD  11.17

+ RAINFALL DATA FOR THE S YEAR, 10 YERR ,
+ DURATION= SMIN  1SMIN 1HR
PH 20 0 2.7
KP 2

PH 10 o 3.2
KP 3

* 1 0 4.5
PH 1 0 .87 1.5 4.3
KX as

KM

KM FOR THE TOTAL "A* HYDROGRAPH

KO 21
HC 2

.

+ BEGIN LATERAL "B"

KK SUB_B1

KM  SUBAREA Bl

KO 21
BA 2.95

LS 0 86

UuDp  14.87
* RAINFALL DATA FOR THE 5 YEAR,
SMIN

* DURATICHN= 15MIN

10 YEAR
1HR

.

9 1224
50 2000

25 YEAR AND 100 YEAR EVENTS FROM TP40

2HR 3HR €6HR 12HR 24HR
3.4 3.7 4.4 5.1 6.0
4.0 4.3 5.1 6.2 7.2

5.7 &€.3 7.7 9.5 11.0
5.7 6.3 7.7 9.5 11.0

COMBINE SUB_AS HYDROGRAPH WITH RQUTED HYDROGRAPH UPSTREAM OF MOUTH

25 YEAR AND 100 YEAR EVENTS FROM TP40

2HR 3HR 6HR, 12HR 24HR




LINE

151
152
153
154

155

156
157
158
159
160
161

162
163
164
165

166

167
168
169
170
171
172
173

174
175
178
177
i78
179

180
181
182
182

184

PH
Kp
PH
Kp

*

PH

*

HEC-

....... B P I 1
20 o
2
10 o
3
1 0
1 0 .87 1.5

* BEGIN LATERAL "C*

KK
KM
KO
BA
LS
uD

SUB_CL
SUBAREA Cl

Q.24
0 85
1.59

* RAINFALL DATA FOR THE S YEAR, 10

1 INPUT

21

..... 6.......7
3.4 3.7
4.0 4.3

5.7 6.3
5.7 6.1

PAGE

....... B.......9......10
4.4 5.1 6.0
5.1 6.2 7.2

7.7 9.5 11.0
7.7 9.5 11.0

YEAR , 25 YEAR AND 100 YEAR EVENTS FROM TP40

* DURATION= SMIN 15MIN 1HR 2HR 3HR
PH 20 0 2.7 3.4 3.7
Kp 2

PH 10 o 3.2 4.0 4.2
Ke 3

* 1 0 4.5 5.7 6.3
PH 1 Q .87 1.5 4.3 5.7 6.3
. Constricted with _ " pipe

*

KK Cl>C3

XM ROUTE SUB_C1 FROM COMBINING POINT C1 TO C3

K HEC2 CROSS SECTIONS 17000-22000

KO 21

RS 100 -1

sV o] 1 5 498 1348 1355 1650
S0 G S 10 15 20 25 1000
KK SUB_C2

i) SUBAREA C2

KO 21

BA 0.24

LS ] as

uD 3.17

* RAINFALL DATA FOR THE S5 YEAR, 10

* DURATION= SMIN 1SMIN
PH 20 (4]

Kp 2

PH 10 o

Xp 3

- 1 Q

PH 1 o .87 1.5
“

- Constricted w/ ___" pipe

6HR 12HR 24HR
4.4 5.1 §.0
5.1 6.2 7.2 -
7.7 9.5 11.0
7.7 9.5 11.0
1831 1912
2000 2500

YEAR ., 2S5 YEAR AND 100 YEAR EVENTS FROM TP40

1HR
2.7

2HR 3HR
3.4 3.7
4.0 4.3

5.7 6.3
5.7 6.3

EHR 12HR 24HR
4.4 5.1 6.0
5.1 6.2 7.2

7.7 9.5 11.0
7.7 9.5 11.0



LINE

185
186
187
188
189
130
151

152
193
194
195
19¢
197

198
159
200
201

202

202
204
205
2086

207
208
209
210
211
212
213

214
215
216
217
218

215
220
221
222

223

HEC-1 INPUT

PAGE

53485
5000

12HR 24HR

5.1 6.0

6.2 7.2 .
9.5 11.0

3.5 11.0

339¢

S000

IDeeenn.. 1 PP D k J 4....... 5. ie... 6....... T 8
KK  C2>C3

KM ROUTE TOTAL FLOW FROM COMBINING POINT €2 TQ €3

KM HEC2 CROSS SECTIONS 22000-196700

KO 21

RS 15 -1

sv 0 1 13 1280 3721 3741 4604 5146
sQ 0 10 20 10 40 S0 2000 4000
KK SUB_C3

KM  SUBAREA €3

Ko 21

BA 0.87

LS o 75

uD 8.8

* RAINFALL DATA FOR THE 5 YEAR, 10 YEAR , 25 YEAR AND 100 YEAR EVENTS FROM TP40
+ DURATION= SMIN  LSMIN 1HR 2HR 3HR 6HR
PH 20 0 2.7 3.4 3.7 4.4
KP 2

PH 10 0 3.2 4.0 4.3 5.1
Kp 3

. 1 0 4.5 5.7 6.3 7.7
PH 1 ¢ 87 1.5 4.3 5.7 6.3 7.7
KK c3

KM  COMBINE SUB;CB HYDROGRAPH WITH ROUTED HYDROGRAPHS

Ko 21

HC 3

KK  C3»C4

KM ROUTE TOTAL FLOW FROM COMBINING POINT C3 TO Ci

KM HEC2 CROSS SECTIONS 10000-17000

Ko 21

RS 3 -1

sv 0 4.3 5.1 5.8 6.7 7.25 1144 2709
sg 0 10 20 30 40 50 2000 4000
KK SUB_C4

KM  SUBAREA C4

BA 1.60

LS o 78.3

UD  17.03

* RAINFALL DATA FOR THE 5 YEAR, 10 YEAR , 25 YEAR AND 100 YEAR EVENTS FROM TP40
+ DURATION= SMIN  1SMIN 1HR 2HR 3HR 6HR
PH 20 o 2.7 3.4 3.7 4.4
KP 2

PH 10 o 3.2 4.0 4.3 5.1
KP 3

* 1 0 4.5 5.7 6.3 7.7
PH 1 o 87 1.5 4.3 5.7 6.3 7.7

12HR 24HR
5.1 6.0
6.2 7.2

9.5 11.0
8.5 11.0




i

LINE

224
225
226

227
228
229
230
231
232

233
234
235
236
237

238
233
240
241

242

243
244
245
246
247

248
249
250
251

252
253
254
255
256
257

258
259
260
261
262
283

HEC-1 INPUT PAGE

......, ) 2. 3eiiiann [ R [ I [ Towennnn 8....... 9. . ..., 10
KK o}

KM  COMBINE SUB_C4 HYDROGRAPH WITH ROUTED KYDRCGRAPH

HC 2 :

KK  C4>CS

KM  ROUTE TOTAL FLOW FROM COMBINING POINT C4 TO C5

KM  HEC2 CROSS SECTIONS 1000-10000

RS iz -1 .

sv 0 32 52 76 110 139 4377 6561 7482

SQ 0 20 40 60 80 100 4000 8000 10000

KK SUB_CS
KM  SUBAREA CS

BA 3.08
Ls 0 85.5
uD 18.68

* RAINFALL DATA FOR THE 5 YEAR, 10 YEAR , 25 YEAR AND 100 YEAR EVENTS FROM TP40

- * DURATION= SMIN 15MIN 1HR 2HR 3HR 6HR 12HR 24HR

PH 20 [¢] 2.7 3.4 3.7 1.4 5.1 6.0 -
KP 2

PH 10 4] 3.2 4.0 4.3 5.1 6.2 7.2

Kp 3

* 1 4] 4.5 5.7 6.3 7.7 9.5 11.0

PH 1 0 .87 1.5 4.3 5.7 6.3 T.7 9.5 1.0

KK cs

KM COMBINE SUB_CS HYDROGRAPH WITH ROUTED HYDROGRAPH FOR THE TOTAL
KM LATERAL "C" HYDROGRAPH
KO 21

HC 2
-
KK Bl

KM COMBINE ILATERAL "C" WITH Bl HYDROGRAPH

KO 21

HC 2

»

KK  Bl»B2

KM ROUTE COMBINED FLOW TO COMBINING POINT "B2*"

KM  HEC2 CROSS SECTIONS 100-12450

RS 12 -1

sV 0 11 13 14 16 18 1507 3395 4234
s0 0 10 20 30 40 50 2000 4000 5000
.

KK SUB_B2

KM  SUBAREA B2

KO 21

BA 1.59

LS 0 84.9

UD  11.77 '

* RAINFALL DATA FOR THE 5 YEAR, 10 YEAR , 25 YEAR AND 100 YEAR EVENTS FROM TP40
* DURATION= SMIN 1SMIN 1HR 2HR 3HR 6HR 12HR 24HR




LINE

264
265
266
267

268

26%
270
271
272

273
274
275
276
277

PH
Kp
PH
KP

PH

KK

KO

HC

KK

KO

HC
ZZ

HEC-1 INPBUT

....... B Y T T Y -G B,
20 [ 2.7 3.4 3.7 4
2
10 0 3.2 4.0 4.3 5
3
1 0 4.5 5.7 6.3 7.7
1 [0} 87 1.5 4.3 7 6.3 7
B2
COMBINE LATERALS "B" AND "C" FLOWS AT THE MOUTH
21
2
MOUTH

COMBINE LATERAL‘S "A", 'B", AND "C* FLOWS AT THE MOUTH
21

11.0
1.0

PAGE 8



SCHEMATIC DIAGRAM OF STREAM NETWORK

2UT
I8 (V} ROUTING {---»} DIVERSION OR PUMP FLOW
NO. {.) CONNECTCR {<---) RETURN OF DIVERTED OR PUMPED FLOW
7 Ala
v
v
1g AlasAl
26 . Alb
v
. . v
37 . Alb>Al
45 . . alc
v
v
- 56 . . Alc»Al
63 Al
e v
v
67 Al>A2
SUB_A2
83 A2, i
\
v
™ 8¢ A25R3
92 . SUB_A3
102 A3
~ v
v
105 R3>A4
111 . SUB_A4
121 Ad...ivuennnnn
v
v
124 Ad4>AS
SUB_AS

140 AS. ...




167

74

.85

.92

203

207

214

124

t33

243

ot

248

252

SUB_B1

SUB_C1

Ci>C3

SUB_C2

c2>C3

SUB_C3

L0

C3=Ca

Ca....

C4>C5

SUB_B2

{*«*) RUNOFF ALSQO COMPUTED AT THIS LOCCATICON

SUB_C4

SUB_CS




IR E AR A sl Rl s Ae R Ae sl IR (AR AR SRS AR AR SRRl 2T A TE 2 TR paaresy

- - * *
+  FLOOD HYDROGRAPH PACKAGE (HEC-1) . . U.S. ARMY CORPS OF ENGINEERS .
.z MAY 1991 . » HYDROLOGIC ENGINEERING CENTER *
-« VERSION 4.0.1E . . 609 SECOND STREET .
. Lahey F77L-EM/32 version 5.01 . . DAVIS, CALIFORNIA 95616 .
+ Dodson & Associates, Inc. * . * {916) 551-1748 *
* RUN DATE 08B/08/95 TIME 07:55:44  + . « .
'hmtqrtitqt..g.tn'ttqatﬁﬁttittitttltttt't A R R R T R RN R R T L R R Ry g gy
CITY OF DCNNA FLOOD S$TUDY RUST JOB NO. 67787
" DESIGN FREQUENCY MODEL 24 -HOUR AREAS A, B AND C
FILENAME: DONNA_S.HC1 csG 07/21/95
.5 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLCT SCALE
IT HYDROGRAPH TIME DATA .
NMIN 20 MINUTES IN COMPUTATION INTERVAL
IDATE 1JAN9S STARTING DATE
o ITIME 0000 STARTING TIME
NQ 500 NUMBER OF HYDROGRAFH ORDINATES
NDDATE 7JAN9S ENDING DATE
r— NDTIME 2220 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.33 HOURS
TOTAL TIME BASE 166.33 HOURS

ENGLISH UNITS
DRAINAGE ARER SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
— STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
~ ap MULTI-PLAN OPTION
NPLAN 3 NUMBER OF PLANS
— ar MULTI-RATIO OPTION
RATIOS OF RUNOFF
1.00

HEE HRE EWE NEE KR ERW AwE Fhkk wkd ok wkw Akd kkk hEk Fkdk dkh kkw wkk Ehh hkw Kk bk Akh kkw Wk ok wk hkw whkk ke kkk hkE hhd Wk

T 222 A2 T

- *
P I3 - Ala =*
o . .

kAN N E T C R

8 KO QUTPUT CONTRQOL VARIABLES
IPRNT 5  PRINT CONTROL




IPLOT 0 PLOT COMNTROL

QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVl 1 FIRST ORDINATE PUNCHED QR SAVED
IsAavV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

ek Ak d Ak Ak ik k kk R kR Ak kkd ok ad dkk ko Rk ke kAR KAA N EE WER ERT KRR RAE NFk Nk E EHE Add ok ek RRT AR AW wkk wkk ek

P RS

- *
8 KK * Ala»Al +
* *

L2 AR 2R RS E N2

.9 Ko OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

- IPLOT 0 PLOT CONTROL

j QSCAL 0. HYDROGRAPH PLOT SCALE .

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

. IQUT 21 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

1 kEd red kwd wEk kA wEh ERk wkd FAK Rkt RAN FAF REX AR E KRE WER WR Rk R kk kkd hkk hkh kkh REE AT EAW KEE WER wEE KTk khkh kad

HE kAR AR ERT R

+ *
‘6 KK * Alb *
- -

a— [ R e

27 KO OUTPUT CONTRCL VARIABLES
IPRNT 5 PRINT CONTROL
- IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
e IQUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISavl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

T kR ek hkd kk R Ak kkk wAkk Rk ok kkk kkk bk w Rk ok ko hkk kFW kR kkk KEkh Wkk Kkh WK MRk RET ok w e kE AE® ok hk ko EkEE hkk whA kA k

— Ak ko ok d ko d Wk
- *

37 KK . Alb>Al *

« .

LR R R R Y




-39 KO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
o IPNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV) 1 FIRST ORDINATE PUNCHED OR SAVED
i ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HGURS

Liw Wk kwk Wk Rk w KRN ERE kkh Ak d hkd kkk Rk kkk R RE wkE R kd Rk kd Wk kW E hk ek wh W Nk Bk e Fww REw TER RAE KRR W E Rkd hkk dkw

kwd kA kR Ak

& -
.45 KK . Ale *
* *

AR A NI E R A

=46 KO QUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL -
IPIOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
o IPNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 23 SAVE HYDROGRAPH ON THIS UNIT
ISAV1Y 1 FIRST ORDINATE PUNCHED OR SAVED
— ISAV2 S00 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

EEW RN ERR KER WEE AHE ERT WL R A NET wRE WA K kW WIE RPN AwT WEE kA A AR AEE RRT kA E Rk R RRh SR AN A REE ARN A kR hkk wkd kkk bk

whkE KRR Rk ek Rk

+ Y
=56 KK * Alc>Al *
+* -

EREWNRERTECC RN T

57 Ko OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
— QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRSYT ORDINATE PUNCHED OR SAVED
- ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

Wk hek whw hkk Ekk kkd Kk k WMk kkk Wk E kA ok TEN REW WR R AFh kAR RER WKL AR E kWA Hh R AT A kN Gk W Rk E Rkk Whw Wk RWE Ak Ak ok kw AW

By
IAZ S AR ER A RERE]
- .
631 KK . AL ¥

* -




Wk h bk E Ak b a

4 KO OUTPUT CONTROL VARIABLES
. IPRNT S PRINT CONTROL
e IPLOT © PLOT CONTROL
QSCAL C. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
1ouT 21 SAVE HYDROGRAPH ON THIS UNIT
- ISAV1 1 PIRST ORDINATE PUNCHED OR SAVED
ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

AT kdw otk kww hwe Kkd kbR kmk Rk RN KR AR AWk ko w hER K EE NEW WEE KWT RER WRW Kk KR kAN kkd hhk Kbk wkk hkw Khkw TWE kEk kww

dwkhh ke kh ok ok wk ok

" «
0 KK . A5 ¢
« .
o Y3222 22222803
-
143 XO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
- IPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
- 10UT 21 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

Eokkd Ak kkk kkk kb dk Rk k kwd AWk KAk kkd kkk hk ok kkd kh ok kkk AE R kwd KWk kkE Ak AW FRE KRR R Ew EWE RRT R EW Rk kkk FRA bwd kR

KRRk AR kAR

- *
+15 KK * SUB_B1 *
L3 *

kahdd ok htywwk

147 KO OUTPUT CONTROL VARIABLES
— IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
o~ I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

W NRE KA E KkEE wAKE REW EET AWT aww www kdhh akk AwA e d WAk KKK hkk KWW whkr Rkh AR WNRE Kk AER kdk ok Rdk NEE Ak k kAkw kkh kdk khd ek

LR )

* -




156 KK * sup_C1 *

- -

AL ERA AN N RO R N &

- J CUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAFPH

IoUT 21 SAVE HYDROGRAPE ON THIS UNIT

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED

- ISAV2 500 LAST ORDINATE PUNCHED QR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

FEE AR EE A KT R ek REE EER FRX ARk RWE RER WRE ETE S WE KA R AR RAT VA AR bk hwk kbR kk ok Kk Wk Rk kR hwd whkw wWE SEN Akd RWE ok Rw

(AR LA R RS

- -
47 KK * C1>C3  +
- *

LR T2 IS 22

0 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
— QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH ¢ PUNCH COMPUTED HYDROGRAPH
100T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED CR SAVED
w—— I5AV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

HEE HEE AW W WA W RER FEE RAF ek AER wEN AEk www AR T AWK Bl kW ok kk wkd ARk REk RRN WRE EWE AW kR T WK khkw kkk Ahkh kkdk kkk khk kw ok

LR 22

* Ll
“"4 KK . SUB_C2 *
- *

ERTWECER LSk E kR

‘e KO oUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
— QSCAL 0. HYDROGRAPH PLOT SCALE
IFNCH 0 PUNCH_COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
- ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

EEE ERR dkk REW RAk HEE KRN WA Wk WAE KA FEh kR NFE SR E REE REE REW EER FUK RER AKE kk Kk RER AT Red Akk wkk FWk Red hwh khkk Wk




108 KO

--2 KK

194 KO

T kEE

203 KK

205 KO

P e

Wk kkk dkd hkk Ak w AR d bk kkdk kwh wkk kkk ddk hdd et AEE W W KRR FWE KRR Nk k KRR Rk kkE kwdk hkh Wk w

AWk Uk bk

- *
* cz>C3 ¢
+ *

AT W C R RNy

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

IouT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 . 1 FIRST ORDINATE PUNCHED CR SAVED
ISAV2 500 LAST CRDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HQURS

L T2 E R

* *
. SUB_C3 *
13 -

I R AR 2

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL ©. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I10UT 21 SAVE HYDROGRAPH ON THIS UNIT

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS ’

ERd wkw ke EXR kA E hkd

Ehd kkw hhd kkdk Ak bk h bk kdkk kR E kk ok kkd Rkd Wk ER Ok hak Rk khk Rk R R Rk kW k WRR S Ak Tk Ehkw hd ok dkd kA k kkw wwh ke

Ak kR Ak ko k ek

* *
" C3 -
* *

AR TN ET RN

QOUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I0UT 21 SAVE HYDROGRAPH ON THIS UNIT

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED

1SAV2 500 LAST CRDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS

HER AER AWk wkw FhE ok k rwr wat WEN ok Ek bk A h ok hd R A Ek R RE A wk KRR WK R ER W kwdk oAbk Rk KRE WEE ko E kwk kdw

khk ek k hwd



ke kEE

13 KK

e hwk ko

48 KK

S0 KO

hhb Wk kR A RN W

-

*

* C3>Cq4  *

*

*

Fk kR hk Nk kR

QUTPUT CONTROL VARIABLES

dkk hhk

IPRNT
IPLOT
OSCAL
IPNCH
I00T
ISAVL
I1SAV2
TIMINT

s

[}

0.
-0
21

1

500
0.333

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH .
SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED

LAST ORDINATE PUNCHED OR SAVED

TIME INTERVAL IN HOURS

hkh KEW ERW ERA FEK AKE R FAF KER KTE KEF Rk F ERT KRR NRE KRk ARR R ERE KRR Hhk WAR Ka ok kkh R Ed kR R kkk hkk

EhE kA kT kAN kR

*

*

*

cs oo

*

kT AR e kW

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
- QSCAL
IPNCH

10UT
I1SAV1
ISAVZ
TIMINT

21

500
0.333

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

ek ERE kkk EAk REN WRE WKE KRN kA d kAW KK ANE EEX kAW whk kwk Kk k WER NEE RET Ak KA E FAK T AW FWE KUk VET 4k kA

hk kR ko k ok WAk

-

-

*

B1L *

*

ErRTR A SRR,

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL
IPNCH
10UT
ISAVL
ISAV2
TIMINT

5

]

0.

0

21

1

S00
0.333

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS




CEETI AT TR LT R TL R L L 2

ISR TR B

. *
258 KK * SUB_B2 *
- *

AR RN TR

LA T3

ko

e

Hww WeE whk ok Ek Ak k h R EER R ARE kR kek kA k Rwd

260 KO OUTPUT CONTROL VARIABLES

o IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IBPNCH 0 PUNCH COMPUTED HYDROGRAPH

i I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 500 LAST ORDINATE PUNCHED OR SAVED

TIMINT 0,333 TIME INTERVAL IN HOURS

FoEEw wkw kA% WEE wkk hkk khw wwk ek

deakwk ko

- -
269 KK * B2 *
- “

LR TS R L R ]

214 KO OUTPUT CONTROL VARIABLES
— IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
- 100T 21 SAVE HYPROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
S TIMINT 0.333 TIME INTERVAL IN HOURS

PE s

TAE EEE AT RHN WEE kkk dhh kww Re

wdew dkh kkd Wk d hdkk wmk khd Rw wkR wEkk FAR AR RRT REE WER FRE KRR REW Wk Rk AR R hE Ak ke

IomkE wEE REH AN AWk A EW wRW wkdk Taw bk wwk whk hkw bk wk ok Wk kkw kwk wkw Whw kA E Ak AR F Wk AW AKE FWN kEh RN eFk Rk w kEk

TERETANEREE LA NE

* *
2723 KK - MOUTH ~
—— L] -

Whk ke h ok kkd ko

275 KO OUTPUT CONTROL VARIABLES
- IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
— 1PNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
1SAvVzZ $00 LAST ORDINATE PUNCHED OR SAVED
—— TIMINT 0.332 TIME INTERVAL IN HOURS






PERK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO FLOWS

"""ERATION STATION AREA PLAN RATIO 1
1.00

HYDRGGRAPH AT Ala 0.61 1 FLOW 81.
TIME 26.67

2  FLOW 107.

TIME | 26.67

hah 3 FLOW 1B1.
TIME 26.67

ROUTED TOC Ala>n1 0.61 1 FLOW 20.
o TIME 42.33
2 FLOW 21,

TIME 44.23

- 3 FLOW 23.
TIME 48.00

¢* PEAX STAGES IN FEET w#*

- 1 STAGE 79.45
TIME 42.67

2  STAGE 79.95

TIME 44.67

- 3 STAGE 80.85
TIME 48.00

HXDROGRAPH AT Alb 0.27 1 FLOW 102.
TIME 16.00

2 FLOW 131.

TIME 16.00

- 3 FLOW 214.
TIME le.00

ROUTED TO Albs>Al 0.27 1 FLOW 3s.
TIME 20.67

2 FLOW a7.

TIME 22.00

e 3 FLOW 42.
TIME 23.33

** PEAK STAGES IN FEET w«

1 STAGE BO.34

TIME 21.00

2 STAGE 80.70

— TIME 22,00

3 STAGE 81.42

TIME 23.33

H™ R0GRAPH AT Alc 0.13 1 FLOW 36.
TIME 16.33

2 FLOW s0.

. TIME 16.00

3 FLOW 89.

TIME 16.00

gD TO Alc>Al 0.13 1 FLOW 26.

TIME 18.33




COMBINED AT

JTED TO

I 'ROGRAPH AT

“TCOMBINED AT

RRWTED TO

HXDROGRAPH AT

2 COMBINED AT

ROUTED TO

m—

HYDROGRAPH AT

e,

Al

Al>A2

SUB_h2

A2

A2>A3

SUB_R3

A3

Ad>A4

SUB_A4

1.01

1.27

FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW

36.
18.33
56.
18.67

5.
20.00
B89,
19.00
115.
20.00

68.
27.33
78.
26.67
106.
26.67

214.
20.33
294,
20.33
S31.
20.00

267.
20.33
3is1.
20.67
600.
20.33

221.
33.00
250.
i3.00
491.
32.67

157.
22.00
215.
22.00
lge.
22,00

279,
31.00
368.
31.00
630.
10.67

237.
49.00
311.
49.00
523.
48 .67

390.
21.33
530.




.INED AT

RQUTED TC

HYDROGRAPH AT

2 COMBINED AT

HYDKRUGRAPH AT

HYDROGRAPH AT

-

ROUTED TO

HYDROGRAPH AT

RwoTED TO

A4

Ad4>A5

SUB A5

A5

SUB_B1

SUB_C1

Ci>C3

sum_c2

C2>C3

.77

.17

.54

.31

.95

.24

.24

.24

.24

TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME

21.323
942,
21.33

440,
21.33
'58¢.
21.33
992.
21.33

377.
29.67
498.
29.33
852.
29.33

335,
24 .67
455,
24.33
803.
24.33

662,
27.67
886.
27.67
1537,
27.33

366.
28.33
4B80.
28.23
807.
28.00

163.
14.00
209,
14.00
331.
13.67

10.
23.00
10.
21.67
10.
20.00

101.
15.33
130,
15.33
211.
15.32

20.
25.67
20.
25.33




HY™""GRAPH AT

3 COMBINED AT

OROGRAPH AT

1INED AT

I ITED TO

} ROGRAPH AT

COMBINED AT

- .8INED AT

SUB_C)

C3

CisC4

SUB_C4

C4

C4>CS

SUB_CS

cs

Bl

0.87

1.60

FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
PLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW

20.
23.67

122.
22.00
170.
22.00
310.
21.67

152.
2z2.00
200.
22.00
340.
21.67

126,
29.33
164.
29.00
276.
28.67

144 .
31.00
196.
30.67
349,
30.67

268.
30.00
357.
29.67
621.
29.33

245.
43.67
325.
43.33
561.
43.00

308.
32,33
406.
32.33
686.
3z2.00

466.
39.00
618,
38.67
1057.
38.67

706.
31.33
§39.
33.67
1617.




. JTED TO B1>B2
! OROGRAPH AT SuB_B2
m~COMEINED AT B2
MMCOMBINED AT MOUTH

tkw

- »RMAL END OF HEC-1 ##+

10.57

18.88

TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

33.00

693.
42.00
920.
42.33
1576.
42.33

234.
25.00
309.
25.00
522.
24.67

741,
40.00
978.
40.33
1672,
40.67

1142.
30.67
1815.
30.233
2599,
30.00




RS 2

FLOOD H

Lahey
= Dod
* RUN DATE

wh kW e

P S, R R D X R S

« . .
YDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS +
MAY 1591 * d HYDROLOGIC ENGINEERING CENTER «
VERSION 4.0.lE * * 609 SECOND STREET -
F77L-EM/32 version 5.01 * * DAVIS, CALIFORNIA 9561s& -
son & Associates, Inc. * * (916) 551-1748 .
08/08/95 TIME 07:55:24  »* - .
sk krm R dbwkk kA kb A A bk kb ra kT R A N R R R P

X X XXXXXXX XXXXX x

X X X X X XX

X X X p 4 X

XXXXXXX  XXXX X XXXXX X

X X X X X

X X X X X X

X X XXXXXXX XX XXX XXX

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS QF HEC-1 KNQWN AS HEC1 (JAN 73}, HEC1GS, HECL1DB, AND HECL1KW.

THE DEFINITICNS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION QF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B1. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




LINE

oM A W N

10
11

12
13
14
15
16

17
18
1%
20
21
22
23

24
25
26
27
28

29
30
a1
32
33

34
38
36
37
38
39

HEC-1 INPUT PAGE

ID....... oo, 2. S 4., .. S.o...... 6....... Toeian 8....... 9...... 10
*DIAGRAM

ID CITY CF DONNA FLOOD STUDY RUST JCB KNO. 67787

D DESIGN FREQUENCY MODEL 24 -HOUR AREA I

D FILENAME: DONNA_I.HC1 CuWwW 07/26/95
IT 20 01JANSS 0000 500

10 5 a 0

JP 3

KK SUB_I1l

KM SUBAREA T1

BA 0.46

LS 4] 76.1

D 8.44

* RAINFALL DATA FOR THE 5 YEAR, 10 YEAR AND 100 YEAR EVENTS FROM TP40

* DURATION= SMIN 15MIN 1HR 2HR 3HR 6HR 12HR 24HR
PH 20 o] 2.7 3.4 3.7 4.4 5.1 6.0
Kp 2

PH 10 0 3.2 4.0 4.3 5.1 6.2 7.2
KP 3

PH 1 0 .87 1.5 4.3 5.7 6.3 7.7 9.5 11.0 o
*

KK RT Il

KM ROUTE FLOWS THROUGH 168" RESTRICTOR PIPE

KM HEC2 CROSS SECTIONS

RS 1 -1

sv ¢ k] 8 300

SE BO.S 83.5 B6.5 87.0

5Q 0 i8 24 25

KK SUB_I2
KM  SUBAREA I2

BA G.67

LS 0 76.1

up 6.25

* RAINFALL DATA FOR THE 5 YEAR, 10 YEAR AND 100 YEAR EVENTS FROM TP40

* DURATION= SMIN 1SMIN 1HR 2HR 3HR 6HR 12HR 24HR
PH 20 o} 2.7 3.4 3.7 4.4 5.1 6.0
KP 2

PH 10 0 3.2 4.0 4.3 5.1 6.2 7.2
Kp 3

PH 1 ] .87 1.5 4.3 5.7 6.3 7.7 9.5 11.0
*

KK RT I2

KM ROUTE FLOWS THROUGH 24" RESTRICTOR PIPE UNDER EXPRESSWAY

RS 1 -1
sv 0 1 3 oo
SE 81 83.5 B& 86.5

8Q 0 20 29 30




LINE

40
41
42
43
44
45

46
" 47
48
49
50

51
52
52
54

55
56
57
58
59

60

KK
KM
KO
BA
LS
up

-

HEC-1 INPUT PAGE

SUB_I3
SUBAREA I3
21
2.18
0 76.1
16.5

RAINFALL DATA FOR THE 5 YEAR, 10 YEAR AND 100 YEAR EVENTS FROM TP40

* DURATION= SMIN 15MIN 1HR 2HR 3HR EHR 12HR 24HR
PH 20 » 4] 2.7 3.4 3.7 4.4 5.1 5.0 -
Kp 2

PH 10 0 3.2 4.0 4.3 5.1 6.2 7.2
Kp 3

PH 1 0 87 1.5 4.3 5.7 6.3 7.7 9.5 11.0
KK COMB1

KM COMBINE Il AND I2 ROUTED FLOWS AND I3 HYDROGRAPH

KO 21

HC 3

KK I1>12

XM ROUTE FLOWS THROUGH CHAN]\.TEL I (FROM EXPRESSWAY TO MOUTH)

RS 11 -1

sV 0 S 15 34 65 1071 3263

S5Q ¢] 10 50 100 200 500 2000

*

ZZ




INPUT

NO.

17

24

34

40

51

Sg

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING {--->) DIVERSION OR PUMP FLOW
{.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
SUB_I1
v
v
RT I1
SUB_I2
v
v
RT I2
SUB_I3
COMBL. - uvuiiiananeeecnnnnnnns
v
v
Il>I2

+*} RUNOFF ALSO COMPUTED AT THIS LOCATION




B L TR R R L R R L R i v PO Y

- FLOOD HYDROGRAPH BACKAGE (HEC-1)

U/"

MAY 1991
VERSION 4.0.1E

Lahey F77L-EM/32 version 5.01

-

* RUN DATE

Dodscon & Associates, Inc,

08/08/95 TIME 07:55:24

*

*

R T A A N R T AR TN RN A AR E N T E N T AR AT AN

IT

Jp

whE Tak

12 KO

CITY OF DONNA FLOOD STUDY

LR AR S R AR AR R LR T R R R R ur

*

* U.S5. ARMY CORPS OF ENGINEERS
hd HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAVIS, CALIFORNIA 95616

* (516) 551-1748

*

*

*

*

*

L A R R R T T T

RUST JOB NO. 67787

DESIGN FREQUENCY MODEL 24 -HOUR AREA I
FILENAME :

OUTPUT CONTROL VARIABLES

IPRNT S
IPLOT ¢}
QSCAL 0.
HYDROGRAPH TIME DATA

NMIN 20
IDATE 1JANIS
ITIME 0000
NQ 500
NDDATE 7JANSS5
NDTIME 2220
ICENT 19

COMBUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

(23

DONNA_I.HCL CWH 07/26/95

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH ELOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0.33 HOURS
166.23 HOURS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATICN FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

MULTI-PLAN OPTION
NPLAN

MULTI-RATIO OPTION
RATIOS OF RUNQFF
1.00

3

NUMBER OF PLANS

WhE REK KR KAK WEN ChF KET R RN kP d wEw BEE EANA wEF kAW REE KAK NKE FXE KW T wEA FUH AN Ak w ARG Rhk Wk Fhkh hkk Ahhk hkk

Wk kh ok ok eok ko

- -
. SUB_I3 *
* -

PR R R

OUTPUT CONTROL VARIRBLES

IBRNT

S

PRINT CONTRCL




IPLOT 0 FPLOT CCNTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I00T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST CRDINATE PUNCHED OR SAVED
ISAV2 500 LAST ORDINATE PUNCHED OR SAVED

TIMINT 0.333 TIME INTERVAL IN HOURS

RN REE FWE AEE WA E FET FER WEX kR LA xR R Ak dkd ARk KRk Rk RA Rk Rk ARk Rk d ko MW KRR FNT F R RAE Rk bk WA Rk kW kW Eak

TEETRE TR AT AT

* . )
11 KK * coMB1  *
- LA AR RS SR
3 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
e IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH ¢ PUNCH COMPUTED HYDROGRADH )
1QUT 21 SAVE HYDROGRAPH ON THIS UNIT
- ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HOURS




PERK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONCMIC COMBUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO FLOWS

'ERATION STATION AREA  PLAN RATIO 1
1.00

HYDROGRAPH AT  SUB_I1 0.46 1 FLOW 69.
TIME 21.67

2 FLOW 96.

TIME 21.67

R 3 FLOW 173.
TIME 21.33

ROUTED TO RT Il 0.46 1 FLOW 24.
) TIME 30.33
2 FLOW 24,

TIME 32.33

— 3 FLOW 24.
TIME 35,23

*+* PEAK STAGES IN FEET **

1 STAGE B6.5S

TIME 31.33

2  STAGE 86.59

o TIME 313.00
3 STAGE 86.73

TIME 36.00

" *™ROGRAPH AT SUB_I2 0.67 1 FLOW 129,
TIME 19.00

2  FLOW 176.

TIME 19.00

- 3 FLOW 317.
TIME 19.00

RQUTED TO RT I2 0.67 1 FLOW 29.
TIME 28.67

2 FLOW 29.

TIME 30.00

— 3 FLOW 30.
TIME 32.33

*+ PEAK STAGES IN FEET **

1 STAGE 86.11

) TIME 29.67

. 2 STAGE B6.17

o= TIME 30.67
3 STAGE 86.37

TIME 33.00

| IROGRAPH AT SUB_13 2.18 1 FLOW 188.
TIME 30.33

2 FLOW 260.

— TIME 30.33
e 3 oW 471,
TIME 30.00

““ COMBINED AT COMB1 3.31 1 FLOW 242.

TIME 30.23




RU  "ewr TO I1>1I2

**¢ NORMAL END OF HEC-1 *=**

.31

FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME

313,
30.33
52S.
30.00

201.
47.67
227.
S8.00
353,
67.00




P R s 22 a R R A R R e A R R AR N R e ]

*

-

I R R R R A A L Y SR R ]

« «
FLOOD HYDROGRAPH PACKAGE (HEC-1) - * U.S. ARMY CORPS OF ENGINEERS
MAY 1991 * * HYDROLOGIC ENGINEERING CENTER
VERSION 4.0.1E - * €03 SECOND STREET
Lahey F77L-EM/32 version 5.01 * * DAVIS, CALIFORNIA 95616
Dodson & Associates, Inc. - * (316) 551-1748
RUM DATE 08B/08/95 TIME 07:56:09 * *

X X XXXXXXX XXXXX X
X X X X X XX
X X X X

XXXXKXX  XXXX X XXX X
X X X X

X X X X X

X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-]1 KNOWN-AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIQR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NBW’FINITE DIFFERENCE ALGORITHM
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LINE

LA T R T VA

14Q
it

12
13
14
15
16

17
18
19
20
21
22

23
24
25
26
27

28
29
30

31
32
33
Ja
a5

36

HE:

ID. .. .... 1....... 2. 3.
*DIAGRAM

ID CITY OF DONNA FLOOD ST
D DESIGN FREQUENCY MODEL
I FILENAME: DONNA_UM.HC
IT 20 01JANSS 0000 S
10 5 0 Q

JP 3

KK SUB_U1
KM SUBAREA Ul

BA 1.25

LS 0 85.2

up 5.67

* RAINFALL DATA FOR THE 5 YEAR,
* DURATION: SMIN  1SMIN
EH 20 o

KP 2

PH 10 o

KP 3

PH 1 0 .87 1.
.

KK SUB_U2

KM SUBAREA U2

XO

BA 3.91

LS o 76.7
un 14.43

* RAINFALL DATA FOR THE 5 YEAR,

* DURATION: SMIN  1SMIN
PH 20 o

KP 2

PH 10 o

KP 3

PH 1 0 .87 1.
*

KK Ul

KO

HC 2

«

KK  UlsUz

KM  ROUTE SUB_UL AND SUB_U2 FRO
RS 7 -1

sV 0 3 4

sQ 0 10 20

.

.

zz

C-1 INFUT PAGE
AL S....... 6....... T B....... 9. ... 10
uDY RUST JOB NG. 67787
24 -HOQUR AREA UEMD
1 CWW 07/26/95
00
.
1¢ YEAR AND 100 YEAR EVENTS FRGM TP 40
1HR 2HR 3HR E6HR 12HR 24HR
2.7 3.4 3.7 4.4 5.1 6.0
3.2 4.0 4.3 5.1 6.2 7.2
5 4.3 5.7 6.3 7.7 9.5 11.0 -
21
10 YEAR AND 100 YEAR EVENTS FROM TP 40
1HR 2HR 3HR &HR 12HR 24HR
2.7 3.4 3.7 1.4 5.1 €.0
3.2 4.0 4.3 5.1 6.2 7.2
5 4.3 5.7 6.3 7.7 9.5 11.0
21
M UL TO Uz
[ 7 9 1626
30 40 50 2000




SCHEMATIC DIAGRAM OF STREAM NETWORK

PUT
L (V) ROUTING (--->) DIVERSION OR PUMP FLOW
0, (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
7 SUB_U1
17 . SUB_U2
28 35 U
v
- v
k3 u1>U2

(**+) RUNOFF ALSO COMPUTED AT THIS LOCATION




AR T R R PR L L T R e PR P

*

FLOOD HYDROGRAPH PACKAGE (HEC-1) «

- MAY 1991 -
T VERSION 4.0.1E *
Lahey F77L-EM/22 version 5.01 *

~ Decdson & Associates. Inc. *

* RUN DATE 08/08/95 TIME

i TR R R A R S A A R R R A R AR TR R ]

07:56:09 -

CITY OF DONNA FLOOQD STUDY
DESIGN FREQUENCY MODEL

FILENAME:

5 IO OUTPUT CONTRCL VARIABLES
. IPRNT 5
IPLOT o]
QScaL a.
IT HYDROGRAPH TIME DATA
HMIN 20
IDATE 1JANSS
- ITIME 0000
NQ 500
NDDATE 7JAN9S
i NDT IME 2220
ICENT 19
COMPUTATION INTERVAL
o, TOTAL TIME BASE 1
ENGLISH UNITS
DRAINAGE AREA
- PRECIPITATION DEPTH INCHE
LENGTH, ELEVATION FEET
FLOW CUBIC
— STORAGE VOLUME ACRE-
SURFACE AREA ACRES
TEMPERATURE DEGRE
— gp MULTI - PLAN OPTION
NPLAN 3
JR MULTI-RATIO OPTION
- RATIOS OF RUNOFF
1.00
T.x KRR REN KEW O RKE EAF EAE EHE EEE ANK ko

P

. .

X . suB Uz +

« .

e

“=3 KO OUTPUT CONTROL VARIABLES
IPRNT 5

P S R a2 AR R R R R R R Y R E R ey

*

+ U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

- DAVIS, CALIFORNIA 95616

* (916) 551-1748

*

-

-

.

*

R R Al L R R PR

RUST JOB NO.
AREA UEMD

67787
24 -HOUR

DONNA_UM.HC1 07/26/95

PRINT CONTROL
PLOT CONTROL
HYDROGRAPE PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0.33 HOURS -
66 .33 HOURS

SQUARE MILES

3

FEET PER SECOND

FEET

ES FAHRENHEIT

NUMBER OF PLANS

% dkk kWk kkk wkd ok k kkd hkk kkR kk ok WEk waw kew Axk wkw kW k KWE kER wRw

PRINT CONTROL

FEE KHEH Ak

* ko



e www

e

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.33) TIME INTERVAL IN HOURS

ERE AWK AR E KN A kh A kE ek N AR RRE RNk Rk e A RA E Rk kA FEE AL FLd ok hd b ew e AT AR Rk E kwdh kW wh

Rk whkka oy kw

* *
- U1l -
+ -

LR T T

OUTPUT CONTROL VARIABLES

IPRNT S5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I0UT 21 SAVE HYDROGRAPH ON THIS UNIT

ISAV1 1 FIRST ORDINATE PUNCHED COR SAVED

ISAV2 500 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.333 TIME INTERVAL IN HQURS

*h ok

e w

LR

.

ok



Oi ATICN

HYDROGRAFH AT

HYDROGRAFPH AT

2 COMBINED AT

ROL ro

—

** NORMAL END

PEAK FLOW AND STAGE (END-OF-PERIOD} SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND,

STATION

SUB_U1

SUB_U2

v

U102

OF HEC-1 wr=«

AREA

PLAN
1 FLOW
TIME
ﬁ FLOW
TIME
3 FLOW
TIME
1 FLOW
TIME
2 FLOW
TIME
3 FLOW
TIME
1 FLOW
TIME
2 FLOW
TIME
3 FLOW
TIME
1 FLOW
TIME
2 FLOW
TIME
3 FLOW
TIME

AREA IN SQUARE MILES

TIME TQO PEAK IN HOURS

RATIO 1
1.00

336.
18.33
435 .
18.33
724.
18.00

384.
28.00
529.
28.00
955.
28.00

464 .
20.33
654 .
24,67
1165.
24.67

456.
34.33
619.
34.33
1100.
34.33

RATICS APPLIED TO FLOWS




APPENDIX B

Existing Conditions HEC-2 Model
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HEC-2 WATER SURFACE PROFILES - * U.S., ARMY CORPS OF ENGINEERS

-
« * HYDROLOGIC ENGINEERING CENTER *

‘sion 4.6.2; May 1991 - * 609 SECOND STREET, SUITE D *

- ¢ DAVIS, CALIFORNIA 95616-4687 *

RUN DATE QBAUGSS TIME 0B:08:43 « * (9i6) 756-1104 *

O R L L A A R R R s R N R R R R 2R T L e R eI

. b4 X X00x XXXXX HAEXX
— X X X X X X
X X X X
XXXOKKK XXX X KX XXEXXK
X X X X X
- X X X X X X
X XXXXXXX KXAXX KXUXXXX
-
'




0BAUGY9S 08:08:43

(R X R R R R R RN S A R R AR R ER RSS2 N
2C-2 WATER SURFACE PROFILES
Version

4.6.2; May 1951

T L R R

LR R L Iy e e R e T 2

T2ITY OF DONNA +
CHANNEL “"A" ) -
EXISTING CONDITIONS *

‘__!"ILEN'AME: CHA 100.IH2 .

{ODEL STARTS UPSTREAM OF THE LEVEE PUMP STRUCTURE AND PROCEEDS UPSTREAM TO *
5. VICTORIA RD. NORTH OF STILES ROAD. PLAN & PROFILE DRAWINGS FOR DRAINAGE *

IMPROVEMENTS BY MELDEN & HUNT, INC. AND SIGLER, WINSTON, GREENWOOD & *
~=3SSOCIATES, INC. DATED 1990 WERE USED TO CREATE CRCSS SECTIONS FOR THIS *
1ODEL. SOME MODIFICATIONS WERE MADE AFTER FIELD VERIFICATION OF THESE *
PLANS, THE TOPOGRAPHIC MAP PRCVIDED BY THE CITY WAS USED TC CREATE SOME *
OF THE CROSS SECTICNS IN THIS MODEL. *

[

e R A A AR R R N R NN TN N N N A A AN T R A RN R RN T R A h A AR AT RN RN R NN e

. RUST JOB NO: 67787 CITY OF DONNA DRAINAGE STUDY
T2 5-YEAR 24 HOUR FLOWS EXISTING MODEL
T3 FILENAME: CHA_100, IHZ CsG 07/31/95
. ICHECK INQ NINV IDIR STRT METRIC HVINS Q
. 2 . 7008
4= NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW
- 1 -1
J3_ VARIABLE CODES FOR SUMMARY PRINTOUT
3g 1 43 55 26 56 60

o= LPRNT NUMSEC ewxwi+ & +REQUESTED SECTION NUMBERS**#xwau«
-10 -10
< IHLEQ ICOPY SUBDIV STRTDS RMILE

FLOWS FROM DONNA_S1.0H1

THIS RUN EXECUTED 08AUGIS

WSEL FQ

68.59

CHNIM ITRACE

14 66 63

PAGE

08:08:43

1




08AUGSS 08:08:43 PAGE 2

5-YR 10-YR 100-YR
o 3 662 B8Bé 1537
NC 0.9 0.9 0.04 1 .3
100 8 3915 1c085
75.0 B415 64.8 9915 €4.8 9965 55.87 9995 55.87 10005
aR €4.8 10035 €4.8 10085 75.0 11585 )
350 [:] 9910 10030 150 375 250
GR - 75.0 8410 68.5 9910 - 68.5 9960 56.07 9995 56.07 10005
- €8.5 10040 68.5 10090 75.0 11550
X1 680 8 9910 10090 360 300 330
75.0 8410 74,3 9910 74.3 9960 56.43 9995 56.43 10005
74.3 10040 74.3 10090 75.0 11590
1180 B 9915 10085 560 430 500 .
3 75.0 8415 70.6 9915 70.6 9965 56,97 9995 56.97 10005
GR 70.6 10035 70.6 10085 75.0 11585
X1 1450 10 9915 1008S 220 470 310
GR 75.0 8415 75.0 9600 70.7 9915 70.7 9965 57.24 9995
57.24 10005 70.7 10035 70.7 10085 75.0 10700 75.0 11585
SPECIAL CULVERT BRIDGE NUM 1 *
«~CULVERT $IZE: 7' X 10° -
NC 0.3 0.5
1540 10 9915 10085 50 50 50
X3 10 9995 67 10005 67
GR 75.0 8415 75.0 3715 71.2 9915 71.2 9965 57.29 9995
57.29 10005 71.2 10035 T1.2 10085 75.0 10800 - 75.0 11585
- 1.013 0.5 3.0 170 10 7 50 8.2 57.35 57.29
X1 1600 10 9915 10085 60 60 50
X2 2 o 71.7
10 9595 71.7 10005 71.7
75 8415 75 3715 71.7 9915 71.7 9965 57.35 9995
GR $7.35 10005 71.7% 10035 71.7 10085 75 10800 75 11585




08AUGYE5

Ln
GR

NC

X1
GR

GR
GR

e

X1

SPECIAL BRIDGE

1650
75
57.4

18590
75
- 57.57

2400
76
58.10

2300
76
58.57

3600
75
59.27

4720
s
60,39

08:08:43

190
B415
10005%

10
8410
10005

e
B410
10005

10
8410
10005

8418
10005

10
8422
10005

TTULVERT SIZE: 10' X 7*

LI

X3

n

4770
10

15
60.32

1.013

4810

10

75
60.33

10

8422

10005

10

8422
10008

9915
75
72.3

3910
75
73.2

9910
75
74.5

9910
75
73.2

9915
75
70.0¢

3822
75
1.2

BRIDGE NUM 2

9922

75

71.2

9922

75
71.2

10085
9715
10035

10090
9710

10040 .

10090
9810
10040

10090
9500
10040

10085
9000
10035

10078
8700
10028

10078
9995
8600

10028

156

10078

9995

8700
10028

S0
72.3
72.3

250
73.2
73.2

570
74.5
74.5

530
73.2
73.2

700
70.0
70.0

1120
71.2
71.2

20
69
71.2
71.2

45
71.2
71.2
71.2
71.2

50
9515
10085

159
99210
10090

520
9510
10090

460
$910
10090

700
9915
10085

1120
9922
10078

110
10005
3922
10078

10

45

10005

9922
10078

S0
72.3
75

200
73.2
75

550
74.5
75

s00
73.2
75

700
70.0
75

1120
71.2
75

50
€3
71.2
75

45

45

71.2

71.2
75

9965
10800

9960
10800

9560
10800

9360
1070¢

9965
11585

3572
10400

$972
10500

9972
10500

57.40
75

57.57
75

58.10
76

58.57
75.5

59.27

60.39
75

60.32
75

60.33

60,33
77

PAGE 3

9995
11585

9995
11530

9955
11550

9985
11590

9955

9995
11578

9995
11578

60.32

9995
11578



GR

NC

GR

X1
GR

GR
GR

X1

0BAUG3S

4860
75
60.5¢6

5360
75
- 61.07

5360
80
€1.67

6220
77
61.95

€300
80
62.47

7020
BO
62.59

08:08:43

10
B422
10005

10
8422
10005

10
8200
10005

10
8417
10005

10
9200
10005

10
9600
10005

SPECIAL CULVERT
":ULVERT SIZE: 10' X 6

d—

X3

7070
10
a0

64.05

1.013

7120

1¢

80
76.5

10

9600
10005

9500
10035

9922
75
71.0

0.04

9922
75
72.2

9917
75
4.0

§917
15
74.0

9915
75
1.7

9315
75
72.5

BRIDGE NUM 3

9915

75

73.7

9915

76.5
76.%

10078
8600
100238

10078
8700
10028 -

10083
8900
10032

10083
8900
109033

10085
92800
10035

10085
8500
10035

10085
9995
9900

10035

170

10085

9995

9915
10085

40

71.0

71.0

500
72.2
72.2

600
74.0
74.0

220

4.0

74.0

1000
71.7
7L.7

110
72.5
72.5

50
67
73.7
73.7

50
73.7
76.5
76.5
76.5

60
99522
10078

500
9922
10078

€00
9917
10083

oo
9917
10083

300
9915
10085

120
9915
10085

50
10005
9915
10085

10

50

10005
9565
11585

S0
71.0
75

500
72.2
75

600
74
75

260
74
75

680
7L.7
75

120
72.8
75

S0
67
73.7
75

50

50

76.5
63.92

9972
10500

9972
10500

9567
10300

9967
10400

9965
10300

9965
10400

9965
10300

9995

&0.

61.

61,

61.

62.

62.

€4.

63.

S6
75

07
75

67
7s

95
75

47
78

53
75

05
75

64

92

PAGE 4

9995
11578

9935
11578

9995
11583

9395
11563

9995
11585

9985
11585

9995
11585

64

10005



08AUGSS

GR

NC

X1
GR

GR
GR

X1

QT
-

GR

7170
B0
£2.66

7320
a0
-62.76

8000
B0
63,31

8330
80
61.46

8680
80
€3.74

5280
Bo
64.16

9780
80
64.51

9330
80O
64.61

0B:08:43

B415
10005

8415
10005

8417
10005

8417
10005

8417
1000s

1o
8417
10005

10
8417
10008

3915
80
77.5%

.04

9315
80
77.5

9817
80
76.1

9517
80
75.2

9917
80
75.5

9917
80
74.5

9922
BO
74 .6

5-YR 10-YR 100-Y¥R

440
10
8422
1000S

PECIAL CULVERT
ULVERT SIZE: 10 X 6'

580
9922
80
74.8

BRIDGE NUM 4

.04

1008s
9600
10035

10085 "

9700

10035 .

10083
9600
10033

10083
9600
10032

10083
9700
10633

10083
9700
10033

100738
9700
10028

992
10078
9500
10028

120
T7.5
77.5

155
77.5
77.5

660
76.1
76.1

450
5.2
75.2

100
75.5
75.5

600
74.5
74.5

500
74.6
74.5

150
74.8
74.8

9915
10085

145
8915
10085

700
9317
10083

240
9917
10083

510
9917
10083

600
9917
10083

500
9922
10078

150
§922
10078

50
77.5%
77.5

150
27.5
17.5%

680
76.1
76.1

330
75.2
75.2

350
75.5
75.5

600
74.5
75

500
74.6
75

150
74.8
75

9965
11585

9965
11585

9967
11585

9967
11585

9967
11585

9567
10200

$972
10300

9972
10200

62.66

62.76

63.31

63.46

63.74

64.16

75

64.51
s

64,61
5

PAGE S

9995

9995

9995

9995
~

9995

9995

11587

9995
11578

9995
11578



an

GR

sC

X3

.

GR

GR

X1
GR

08AUGSS

9980
10

80
€5.57

1.0113

10040

10
BO
65.94

10120
80
64.83

10270
a0
64.93

18410
a0
64.9

10510
BO
65.04

10570
80
65.11

10680
80
65.21

11060
80
65.49

08:08:43

10

8422
10005

10

8422
10005

i0
B422
10005

10
8420
10008

10
8410
10005

10
8417
10005

10
8415
10005

10
8417
10005

10
8420
10005

9922

a6
74.5

9922

80
74.5

9922
BO
15.9

.04

9920
80
76.2

9910
80
76.1

9917
80O
76.3

9915
80
76.5

9917
80
76.8

8920
80
76.2

10078
9955
8500

10028

156

i0078

9595 .

9500
10028

10078
2500
10028

10080
9500
10030

10090
9500
10040

10083
9700
10033

10085
$700
10035

10083
9700
10033

10080
5800
10030

50
72
74.5
74.5

o

(L TS, B T = ]

74,
74 .
74.
74.

75.9
75.9

150
76.2
76.2

350
76.1
76.1

250
76.3
76.3

10
76.5
76.5

50
76.8
76.8

340
76.2
76.2

S0
10005
5922
10078

10

60

10005
9922
10078

240
9922
10078

15¢
9920
10080

50
9510
10090

50
9917
10083

170
9915
10085

220
9917
100813

440
9920
10080

so
72
74.5
75

60

60

74.5
74.5
75

80
75.9
80

150
76.2
a0

140
76.1
80

100
76.3
BO

&0
76.5
B8O

110
76.8
BO

380
76.2
BO

9972
10400

9972
10400

9972
10500

3570
10500

9960
10500

9967
10300

9965
10300

9967
10300

9970
10200

65.57
75

65.94

65.94
5

64.83
a0

64.91
80

64.95
a0

£5.04
80

65.11
80

£5.21
80

65.49
8o

PAGE

8995

11578

65.57

9995
11578

9985
11578

99935
11580

9595
11550

9995
11583

9995
11585

9995
11583

9595
11580

€




CBAUGYS

;
11940
€13 B3

GR 66.11

SPECIAL CULVERT
CULVERT SIZE:

e 11950

GR 83
GR 66,12

sC 1.013
1205¢

X3 190
80
66.13

12100
) 80
GR 66.14

12660
: 80
GR 66.2

.- 12860
GR 85
T 66.26

Xi 13280
. a5
i 66.3

08:08:43

10
9200
10005

10

s100
10005

8422
10008

10
8425
10008

10
8100
10008

10
8100
10008

10
8425
9952

9920
80
6.3

BRIDGE NUM S
7' X B’

9922

:14]
76.2

9922

B8O
76.2

$925
a0
74.8

.04

8925
75
74.1

$925
a0
73.6

9925
80
66.3

10080
9500
10030

10078
9995
9200

10028

10078

999¢
$200
10028

10075
5200
10028

10075
8200
10025

10075
9100
10025

10075
9200
100048

880
76.3
76.3

S0
T4
76.2
76.2

60
76.2
16.2
76.2
76.2

50
74.8
74.8

560
T4.1
74.1

600
73.6
73.6

500
75
72.5

880
9520
10080

S0
10005
9922
10078

60

10004
9922
10078

50
9525
10075

560
9925
10075

600
9925
10078

380
9600
10025

~~~30 IN. IRRIGATION PIPE CROSSING W/ TOP ELEV. OF 72.51 AT 14000

NOT MODELED

880
76.3
80

50
74
76.2
80

60

60

76.2
76.2
80

50
74.8
80

560
74.1
75

€00
73.6
75

420
72.5
72.5

9970
11400

9972
11500

9972
11600

9975
11600

9975
10600

9975
10300

9925
10075

66 .11
80

66.12
BS

66.13

66.13

66.14
85

66.20
80

66.26
80

72.5
BD

PAGE 7

9535
11580

9395
12100

66.12

9855

9992
11800

2992
12200

9992
11575

9975
11575



(LS

GR

0BAUGES

14280
85
66 .4

14530
85
66.43

0B:08:43

10
8500
10008

10
8500
10008

SPECIAL BRIDGE

~CULVERT SIZE: 9 X 6

QT
X

X3

3
14580
10

85
65.97
1.013
14650
10

85
€5.97

5-YR 10-YR
353
10

8500

10008

10

8500
10008

CROSS SECTIONS

GR

NC

GR
GR

X1

14710
73.8
73.8

14960
73.8
73.8

15080
75.1
75.1

8425
10025

8425
10025

8425
10025

9928
8Q
72.5 "

9525
B0
73.2

BRIDGE NUM 6

100-YR
465
5925

80
74.5

9922

a0
74.5
14580 & 14650

9925
73.8
73.8

9925
73.8
73.8

9925
75.1
75.1

10075
9100
10025

12075
9100
10028

796
10075
9995
9100
10025

156

10078

9995
9100
10028

10075
9925
10075

10075
9925
10075

10075
9925
10075

1000
72.5
72.5

230
73.2
73.2

70
73
4.5
74.5

70
74.5
74.5
74.5
74.5

230
73.8
73.8

270
73.8
73.8

75.1
75.1

1000
9925
10075

2%0
9925
10075

40
10005
9925
10078

70

1000s
9922
10078

10
9975
11575

270
9975
11575

400
9975
11575

1000
72.5
80

250
73.2
EQ

50
73
74.5
a0

70

70

74.5

74.5
80

60
66,44

270
66.47

120
66.49

.

9975
10900

9975
10900

9975
10900

9972
10900

9952

9992

8952

66.40
85

66.43
85

65.97
as

65.97

65.97
85

66.44

€6.47

66.4%

PAGE -]

9392

11500

9992
115090

9992
11500

65.97

9992
11500

10008

10008

10008



GR
GR

X1

R

PEES

vy

Xi

GR

X1
GR

GR

GR

X1

0BAUGYS

16210
73.6
73.6

16410
7.6
77.6

16710
77.5
77.5%

17370
17.6
77.6

17530
77.4
77.4

17660
80
66.73

178640
8o
£€6.75

18060
80.2
80.2

182290
82.5
82.5

18720
a5
66.85

08:08:43

8425
10025

8417
10033

8417
10033

8417
10033

8415
10035

8417
10008

8417
10008

8415
10038

9405
10045

10
8405
10008

9925
73.6
73.6

9917
77.6
77.6

8917
77.5
77.5

9917
77.6
77.6

8915
77.4
77.4

9917
g0
78.0

9917
BO
77.8

9915
80.2
80.2

9905
82.5
82.5

2905
85
8z.2

10075
9925
10075

10082
9917
10082

10083
2917
10083

10083
9917
10083

10085
9915
10085

10083
9500
10033

10083
9500
10033

10085
99158
10085

10095
9505
10095

10095
3000
10045

1130
73.¢6
73.6

80
77.6
7.6

00
77.5
77.5

660
77.6
77.6

10
7.4
77.4

220
78.0
78.0

200
77.8
77.8

200
80.2
80.2

10
82.5
as

500
82.2
82.2

1130
9975
11575

450
9967
11583

3100
9967
11583

660
9967
11583

170
9965
11585

50
9917
10083

200
9517
10083

200
9965
11585

400
9955
115585

500
9905
10095

1130
66.58

200
66.61

Ll
€6.64

660
66,71

60
66.72

130
78.0
78

200
77.8
77.8

200

66.77

160
66.8

500
B2.2
85

9992

9992

2992

9992

9992

9967

11583 |

9967
11583

9592

9992

9955
11000

66.58

66.61

66.64

66.71

€6.72

66.73

€6.75

€6.77

66.8

€6.85
85

PAGE

10008

10008

10608

10008

10008

9992

9932

10008

10008

9952
11595

9



fr—

GR
GR

X1
GR

puivy

{
Gr

08AUGIS

19220
85
66.%0

19370
82
79.5

18570
78.5
78.5

19720
79.2
79.2

08:0B:43

10
8417
10008

S-¥R 10-YR

27%

8
8417
10033

8417
10033

8417
10033

"IPECIAL BRIDGE

ULVERT SIZE: 8’ X 5°*
SEDIMENT MODELED ON X3 CARDS THROUGH CULVERT

19780
10
85
66.98

1.013

19840

10

85
66.99

15890
8s
66.99

io0
68.98
8425
10005

10

68.59
8422
10005

10
8420
10008

9917
85
76.8

100-YR

368
9917
79.5
75.5

9917
7B.S
78.5

9917
79.2
79.2

BRIDGE NUM 7

9925

B8O
77.3

9922

80
77.3

9920
80
76.8

10083
9000
10033

630
10083
5917

10083 .

10083 .

9917
10083

10083
9917
10083

(BUT FILLED W

10075
9995
3000

10025

156

10078

99395

9000
10028

10080
9000
10030

500
78.8
78.8

300
7%.5
85

350
78.5

50
79.2
80

ITH 2’

10
73
77.3
77.3

80
77.3
77.3
77.3
77.3

50
76.8
76.8

500
9917
10083

50
9867
11583

120
3967
11583

50
9967
11583

OF MUD}

170
10005
9925
10075

60

10005
9922
10078

50
8920
10080

500
78.8
80

150
66.91

200
66.93

350
66.97

50
73
77.3
ao

60

60

77.3

77.3
80

50
76.8
: 1

9967
1050¢

9992

9592

9992

5875
10300

$572
10300

9970
10500

66,90
84

66.91

66.93

66.97

66.98
82

66.59

66.993
82

66.929
a2

PAGE

9992
11583

10008

10008

10008

9995
1157S

66.98

9595
11578

9392
11580

10



0BAUGY9S 08:08:43 PAGE 11

: 1 3
X1 20210 10 9920 10080 320 120 320
o 85 8420 80 9000 77.5 9920 77.5 9970 67.02 9992
. 67.02 10008 77.5 10030 77.5 10080 a0 10900 B1 11580
21060 8 9915 10085 850 850 850 )
L 85 8000 80.2 9915 80.2 9965 67.11 9992 €7.11 © 10008
GR - 80.2 10035 80.2 10085 . 80.2 11585
SPECIAL BRIDGE BRIDGE NUM 8 -
CULVERT SIZE: 6 x 67 N
0.3 0.5
x1 21180 8 9925 10075 280 50 100
10 9995 73 10005 73 .
an 79.0 8425 79.0 9925 79.0 9975 €7.11 9995 67.11 10005
GR 79.0 10025 79.0 10075 79.0 11575
sC 1.013 0.5 3.0 156 6 6 a0 g.2 67.12 67.11
21260 8 9922 10078 80 80 a0
‘ 2 0 7%.0
X3 10 9995 79.0 10005 79.0
. 79.0 8422 79.0 9922 79.0 9972 67.12 9995 67.12 10005
79.0 10028 79.0 10078 79.0 11578
CROSS SECTIONS 211680 & 21260 *
21300 ] 9927 10073 90 10 40
GR 77.4 8427 77.4 9927 7.4 9977 67.12 9992 §7.12 10008
GR. 77.4 10023 77.4 10073 17.4 11573
NC .1 .3
21450 8 9920 10080 150 150 150
GR 77.4 8420 77.4 9920 77.4 9950 67.13 9992 67.13 10008
GR. 77.4 10030 77.4 10080 80 11580
X1 22810 9 9917 10083 1360 1360 1380
s a0 8417 77.1 9917 77.1 9967 67.27 9992 §7.27 10008

t 77.1 10033 77.1 10083 a0 10600 83 11583




GR
GR

X1
iR

X1

GR

X1
GR

ar

GR
ER

. SPECIAL BRIDGE
CULVERT SIZE:

—

08AUGSS5

22960
77.2
77.2

23320
78
§7.33

23520
3]
75.0

23680
78

74.2

24080
76.5
76.5

24380
75.8
75.8

24680
76.0
76.0

24830
80
76.0¢

24960
75.6
75.6

DB:08:43

8417
10033

10
8425
1c008

8422
10028

B425
10025

8425
10025

B425
10025

8427
10023

3427
10023

8427
10023

BRIDGE NUM 9

8’ X 4.5¢

9917
77.2
77.2

9925
75
74.6

9922
75.0
75.0

9525
T4.2
74.2

9925
76.5
76.5

2925
75.8
75.8

8927
76.0
76.0

9927
76.0
76.0

9927
75.6
75.6

10083
9317
10083

10075
2800
10025

10078
9922
10078

16075
9925
10075

10075
9925
10075

10075
9925
10075

10073
9927
10073

10073
9927
10073

10073
9927
10073

(BUT FILLED WITH 1.5°

5C
77.2
80

230
4.6
74.6

300
5.0
80

300
74.2
8o

400
76.5
80

20
75.8
80

300
76.0
80

280
76.0
B8O

300
75.6
8¢

250
2967
10500

450
9925
10075

120
9972
10800

60
9975
10700

400
9575
10700

400
2975
11578

300
9977
11573

50
9977
11573

30
9977
11573

OF MUD)

150
67.29
82

360
74.6
75

200
67.35
81

160
67.36
82

400
€7.40
g2

300
67.43

300
67.46

150
67.48

13¢
67.49

9992
115863

3375
10200

9992
11578

$992
11575

9992

11575

9592

9992

8592

9992

€7

67.

67.

87.

67,

67.

67

87.

67.

.29

33

79

s

40

43

.46

48

49

PAGE

10¢c08

2952

11575

10008

10008

10008

10008

10008

10008

10008

12



X3

X1

GR

X1
GR

e,

GR

—

08AUGS5

25060
10
75,0
75.0

1.013

25120

10
75.0
75.0

25220
75.0
75.¢0

15550
75.0
75.0

26560
79.2
79.2

S-YR

~~-S3PECIAL BRIDGE
CULVERT SIZE:

X1

26670
10
82.0
82.0

1.012

08:08:43

10-YR
267
8

8425
10025

8422
10028

8430
10020

8430
10020

8420
10030

B X 4

8425
10025

100-YR
3s1
9925

75.0
75.0

9322

75.0
75.0

9930
75.0
75.0

9530
75.0
75.0

9920
79.2
79.2

BRIDGE NUM 10

9928

82.0
82.0

600
10075
9995
9925
1007S

156

10078

2995
9322
10078

10070
9930
10070

10070
93130
10070

10080
9920
10780

10075
9995
9928

10075

156

100

74.5
75.0
a0

60
75.0
75.0
75.0

80

200
75.0
75.0

30
75.0
80

1610
798.2
79.2

110
74.5
82.0
82.0

100
10005
9975
11575

60

10005
9972
11578

20
9980
11570

350
9980
103800

1010
9850
1158¢

110
10005
9975
11575

100
74.5
67.65

60

60

75.0
68.00

100
68.38

230
68.75
81

1010
69.78

110
74.5
£8.6

R

9995 67.65
8.2 68.00
9995 68.00
9995 68.38
9995 68.75
1157¢
9995 69.78
999s 68.6
8.2 68.6

PAGE 13

10005

67.65

10008

10005

10005

10005

10005

68.6




0BAUGIS 05:08:43 PAGE 14

26725 8 5922 10078 SS 55 55
2 0 82.0
X3 10 2985 82.0 10005 82.0
GR 82.0 8422 82.0 8922 82.0 9972 68.6 9995 6B.6 10005
82.0 10028 82.0 10078 82.0 11578
ZROSS SECTIONS 26670 & 26725 *
26780 B 9920 . 10080 55 S5 55 ,
A 82.0 8420 82.0 9920 82.0 9950 70.12 9995 70.12 T 10005
GR © B2.0 10030 82.0 10080 - 8z2.0 11580
NC -1 .3
27180 8 9920 10080 400 400 400
{ 83.0 8420 83.0 9920 83.0 8950 70.52 9955 70.52 10005
GR 83.0 10030 83.o0 10080 83.0 11580
-
X1 27310 8 9522 10078 270 30 130
GR B3.2 B422 B3.2 9922 83.2 9972 70.62 9995 70.62 10005
o B3.2 16028 83.2 10078 83.2 11578
P &N 27520 8 9920 10080 320 80 210
t 83.2 8420 83.2 8320 83.2 5950 70.77 9995 70.77 10005
L. 83.2 100630 83.2 1008¢ 83.2 11580
27720 8 9920 10080 300 50 200
GR 83.4 8420 83.4 9920 . B3.4 9950 70.92 95395 70.92 10005
GR 83.4 10030 83.4 10080 B83.4 11580
5-¥YR 10-YR 100-YR
AR 3 127 187 228
28140 8 9922 10078 385 485 420
G 83.5 8422 83.5 9922 83.5 9972 71.37 9995 71.37 10005
GR g83.5 10028 83.5 10078 83.5 11578
X1 28460 8 9920 10080 220 420 320
GB. 83.4 8420 83.4 9920 83.4 3950 71.72 9335 71.72 10005
¢ 83.4 10030 83.4 10080 83.4 11580
jann 2B960 8 9922 10078 500 500 500
' 81.5 8422 B3.5 9922 83.5 9972 72.22 9585 72,22 10005
GR B3.5 10028 B83.5 10078 83.5 11578



08AUGSS5

e

29500
GR 84.0
GR 84.0

S-YR

2% 3

30250
- 83.6
GR a3.¢

0B:08:43

6425
10625

10-¥YR

75

8425
10025

9925
84.0
84.0

100-YR

89
9925
63.6
83.6

10075
9925
10075

115
10075
9925

10075 .

460
84.0
84.0

700
83.6
83.6

680
9975
11575

800
9975
11578

PAGE
540
72.77 9995 72.77 10008
750
73.52 9585 73.52 10005

15



0BAUGIS

08:08:43

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

PROFILE TYPE,
DETAILS.

WHICH CAN VARY FROM REACH TO REACH.

SEE DOCUMENTATION FOR

PAGE

16




08ATGIS 08:08:43

T RUST JOB NO: 67787
1 10-YEAR 24 HOUR FLOWS

T3 FILENAME: CHA_100C.IH2
J ICHECK INQ NINV IDIR
-10 3
J  'NPROF IPLOT PRFVS XSECQV
-2 -1
IHLEQ = 1. THEREFORE FRICTION LOSS (HL)
F FILE TYPE, WHICH CAN VARY FROM REACH TOQO REACH.
D AILS.

CITY OF DONNA DRAINAGE STUDY

EXISTING MODEIL,

CsG
STRT METRIC HVINS
.o008
XSECH FN ALLDC

IS CALCULATED AS A FUNCTION OF
SEE DOCUMENTATION FOR

07/31/95
0 WSEL
69.24
I8W CHNIM

PAGE

FQ

ITRACE

17



08AUGYI5 08:08:43

b~

RUST JOB NO: 67787 CITY OF DONNA DRAINAGE STUDY
100-YEAR 24 HOUR FLOWS EXISTING MODEL
T3 FILENAME: CHA_100.IH2 CsG 07/31/95
ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL
~10 4 .0008 70.87
NEROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM
15 -1

JYLEQ = 1. THEREFORE FRICTION LOSS (HL) IS CALCULATED AS A FUNCTION OF
OFILE TYPE, WHICH CAN VARY FROM REACH TO REACH. SEE DOCUMENTATION FOR
-~ TAILS.

PAGE

FQ

ITRACE

18



O0BAUGSS

08:08:43

E e R R TR TE L Y TR

Version

EC-2 WATER SURFACE PROFILES

14.6.2;

May 1991

P e R AL L R AR R e

NOTE—'ASTERISK {*) AT LEFT OF CROSS-SECTICN NUMBER INDICATES MESSAGE IN SUMMARY OF ERRCRS LIST

FILENAME :

CHA_100.IH2

MMARY PRINTOUT

'»

SECNO

100
100
100

350

350.
350.

€80.
€80.
680.

118¢

1180.

1180

1450
1490
1490

1540
1540
1540

1600
1600
1600

1650
1650
1650

.000
.Q00
.000

.000
Q00
goo

cco
000
000

.000
000
.00

.000
.000
. 000

-go0
.000
-000

.000
.000
.000

.000
.000
.000

CWSEL

64.91
65,34
66.35

65.03
65.47
56.48

65.16
65.66
66.81

65.51
66.13
67.64

65.71
66.40
68.04

65.38
65.83
€8.77

“ 68.10

71.10
70.74

68.82
71.90
73.36

662.00
886.00
1537.00

£62.00
BBE.0C
1537.00

662.00
886.00
1537.00

662.00
886.00
1537.00

662.00
886.00
1837.00

662.00
886.00
1537.00

662.00
886.00
1537.00

662.00
886.00
1537.00

vLOoB

.01
.02
.04

.00
.00
.00

.00
.00
.00

.00
.00
.00

.00
.00
.00

.00
.00
.00

.00
.00
.00

.00
.00
.02

VCH

1.76
1.98
2.45

2,10
2.59
3.75

2.80
3.42
4.88

2.69
3.20
4.30

2.70
3.18
4.18

8.18
10.37
11.20

€.16
6.45
11.48

1.76
1.56
1.97

VROB

.01
.02
.04

.00
.00
.00

.00
.00
-00

.00
-00
.00

-00
.00
.00

.00
.00
.00

.00
.00
.00

.00
.00
.02

QCHP

100,00
99.91
99.10

100.00
100.00
100.00

100.00
100.00
100.00

100.00
100.00
100.00

100.00
100.00
100.00

100.00
100.00
100.00

100.00
100.00
100.00

100.00
100.00
99.73

TOPWID

203.57
327.37
625.54

60.44
62,91
68.65

44.22
46.15
50.67

47.58
50.34
56.96

47.80
50.82
$8.14

10.00
10.00
35.33

10.00
10.00
10.00

55.98
68.38
529,54

THIS RUN EXECUTED 0BAUGIS

CUMDS

.00
.00
.00

250.00
250.00
250.00

580.00
580.060C
£80.00

1080.00
1080.00
1080.00

139%0.00
1350.00
1390.00

1440.00
1440.00
1440.00

1500.00
1500.00
1500.00

1550.00
1550.00
1550.00

~

TELMX

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

PAGE

08:08:49

19



0BAUGYS

ECNO

1850.000
1850.000
1850.000

2400.000
.. 2400.000
*  2400.000

2900.000
= 2900.000
2500.000

3600.000
3600.000
v 3600.000

*een 4720.000
- 4720.000
* 4720.000

* 4770.000
- 4770.000
* 4770.000

~“810.000
0.000
«810.000

* 4860.000
* 4860.000C
* 4660.000

5360.000
* 5360.000
- 53360.000

5960.000
- $960.000
* 5960.000

6220.000
6220.0C0
6220.000

69G0.000
~— 6900.000
* 6900.000

7020.000
7020.000
7020.000

08:08:43

CHSEL

68.86
71.92
73.44

68.97
7L.99
73.61

69.08
72.05
73.80

69.25
72.186
73.96

69.62
72.41
74.15

€9.37
72.43
74.16

70.74
72.46
74.15

71.55
72.60
74.22

71.70
72.81
74.38

71.86
73.05
74.76

71.94
73.13
74.99

72.21
13.36
75.24

72.24
73.39
75.26

662,00
886.00
1537.00

662.00
886.00
1537.00

€62.00
886.00
1537.00

662.00
886.00
1537.00

662.00
B886.00
1537.00

662,00
B86.00
1537.00

662.00
886.00
1537.00

662.00
BB6.00
1537.00

662.00
886.00
1537.00

€62.00
886.00
1537.00

662.00
B86.00
1537.00

€62.00
886.00
1537.00

662.00
886.00
1637.00

VLOB

.00
.00
.01

.00
.00
.00

.00
.00
.02

.00
.02
.03

.00
.02
.04

.00
.05
.08

.00
.06
.07

.01
.02
.03

.00
.02
.04

.00
.00
.03

.00
.00
.03

.01
.02
.03

.00
.02
.03

VCH

1.66
1.46
2.06

1.84
1.61
2.30

1.79
1.56
2.01

1.75
1.09
1.30

2.42
1.61
1.80

7.20
2.48
2.29

6.36
2.82
2.49

1.54
1.47
1.72

1.585
1.51
2.10

1.96
2.17
2.57

2.00
z2.20
2.44

1.45
1.3¢
1.56

1.75
1.62
1.75

VROB QCHP
.00 100.00
.00 100.00
.01 99.99
.00 100.00
.00 100.00
.00 1006.00

.00 100.00

.00 100,00
.02 99.90
.00 100.00
.62 97.67
.03 93.44
.00 100.00
.02 95.23
.04 95.95

.00 100.00
.05 ¢8.0€
.06 92.59

.00 100.00

.06 97.51
.07 91.94
.01 99.85
.02 98.53
.03 94 .88
.00 100.00
.02 99.76
.04 96.66

.00 100.00
.00 100.00

.03 99.40
.00 100.00
.00 100.00
.03 $8.78
.01 99.97
.02 99.66
.02 98.47

.00 1¢0.00
.02 99.89
.03 98.64

TOPWID

60.57
74.29
303.68

S56.38
69.27
76.19

60.27
74.47
516.21

65.77
1209.42
2082.60

49.26
648.70
1355.73

17.76
719.47
1516.39

10.00
£€99.76
1431.46

393.86
851.94
1561.90

53.923
514.54
1434.81

5€.30
€1.67
3101.57

56.40
€1.94
1484.79

221.28
335.92
1814.06

68.47
287.863
1700.74

CUMDS

1750.00
1750.00
175¢.00

2300.00
2300.00
2300.00

2800.00
2800.00
2800.00

3500.00
3500.00
3500.00

4620.00
4620.00
4620.00

4670.00
4670.00
4670.00

4715.00
4715.00
4715.00

4765.00
4765.00
4765.00

S$265.00
5265.00
5265.00

$865.00
5865.00
5865.00

6125.00
€125.00
6125.00

€805.00
6805.00
6805.00

6925.00
6925.00
€925.00

TELMX

75.00
75.00
75.00

76.00
76.00
76.00

75.50
75.50
75.50

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

T7.00
77.00
77.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00
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08AUGSS

SECNO

7070.000
7070.000
7070.000

7120.000
7120.000
7120.000

7170.000
7170.000
717¢.000

7320.000
7320.000
7320.000

8000.000
£8000.000
8000.000

B330.000
8330.000
8310.000

A680.000
30.000
«580.000

9280.000
$280.000
9280.000

3780.000
9780.000
9780.000

9930.000
9930.000
$9130.000

9580.000
9580.000
9580.000

10040.000
10040.000

10040.000

101206.000

' 10120.000

10120.000

08:08:43

CWSEL

72.22
73.37
75.286

73.36
73.23
72.91

74.31
75.00
78.78

74 .34
75.04
78.83

74.47
75.21
78.98

74.54
75.36
79.03

74.60
75.60
79.06

74.80
75.85
79.12

75.05
75.%9

79.15

75.13

76.04

79.17

75.16
76.05
79.18

75.20
76.05
79.18

75.28
76.10
79.18

662.00
886.00
1537.00

662.00
886.00
1537.00

662.00
886.00
1537.00

662.00
B86.00
1537.00

662.00
886.00
1537.00

662.00
88€.00
1537.00

662.00
886.00
1537.00

662.00
886.00
1537.¢80

662.00
886.00C
1537.00

440.00
580.00
992,00

440.00
£80.00
$92.00

440.00
580.00
992.00

440.00
580.00
992.00

VLOB

.00
.00
.05

.00
.00
.00

.00
.00
.02

.00
.00
.02

.00
.00
.03

.00
.01
.02

.00
-01
.02

.01
.02
.02

.02
.02
.03

.01
.02
.02

.02
.03
.02

.04
.04
.03

-Qo
.01

.02 -

VCH

3.24
3.22
2.63

7.00
9.51
17.1¢

1.6%
2.05
1.81

1.70
2.06
1.80

1.72
2.07
1.41

1.64
1.87
1.21

1.70
1.51
1.27

1.49
1.39
1.12

1.64
1.53
1.22

1.13
1.03
.80

1.73
1.33
.87

2.17
1.52
.9¢

1.33
1.46
1.10

VROB QCHP
.00 100,00
.00 100,00
.03 98.75
.00 100.00
.00 100.00
.00 100.00

.00 10¢.00

.00 100.00
.03 95.56
.00 100.00
.00 100.00
.03 85.26

.00 100.00

.00 100.00
.04 88.19
.00 100.00
.01 99,66
.04 84 .93
.00 100,00
.01 99.85
.04 85.77
.01 89.58
.02 96.43
.04 84.87
.01 99.80
.03 94.69
.04 82.79
.01 99,63
.02 94.13
.03 B1.76
.02 98.21
.04 89.13
.03 76.58
.04 96.137
:08 85.85
-04 74.01
-00 1006.00
.01 $9.99
.02 97.53

TOPWID

56.82
67.06
1701.39

10.00
10.00
10.00

57.12
59.90
1831.29

87.14
59.98
1784.50

58.84
62.09
1802.22

62.82
1678.62
1520.64

61.70
1672.59
163%9.81

249.25
1723.12
1852.23

1674.64
1713.02
1843.47

1682.76
1755.84
2010.33

1706.32
1775.06
2014 .91

1710.08
1774.77
2015.89

53.42
197.96
832.96

CUMDS

6975.00
€975.00
6975.00

7025.00
7025.00
7025.00

7075.00
7¢75.00
7075.00

7225.00
7225.00
7225.00

7905.00
7905.00
7505.00

8235.00
8235.00
8235.00

8585.00
8585.00
84585.00

9185.00
$185.00
9185.0¢0

9685.00
$685.00
5685.00

$835.00
9835.00
9835.00

9885.00
9885.00
9885.00

9945.00
9945.00
5945.00

10025.00
10025.00
10025.00

TELMX

75.00
75.00
75.00

76.50
76.50
76€.50

?7.50

77.50

77.50

77.50

77.50-

77.50

76.10
76.10
76.10

75.20
75.20
75.20

75.50
75.50
75.50

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

75.00
75.00
75.00

8¢.00
80.00
80.00
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s

0BAUGSS

SECNO

10270.000
10270.000
10270.000

10410.000
10410.000
10410.000

10510.000
10510.000
10510.000

10570.000
10570.000
10570.000

10680.000
10680.000
10€80.000

11060.000

11060.000
11060.000

TT940.000
10.000
11940.000

11990.000
11990.000
11350.000

12050.000
12050.000
12050.000

12100.000
12100.000
12100.000

12660.000
12660.000
12660.000

12860.000
12860.000
12860.000

13260.000
13280.000
13280.000

08:08:43

CWSEL

75.30
76.13
79.20

75.32
76.17
79.22

75.33
76.18
79.22

75.34
76.19
79.23

75.34
76.20
79.23

75.39
76.32
T79.28

75.52
76.71
79.37

75.46
76.73
79.37

76.03
76.93
79.37

76.65
17.140
79.40

76.68
77.13
79,42

76.70
77.16
79.44

76.71
77.17
79.45

440.00
580.00
992.00

440.00
580.00
992.00

440.00
580.00
992.00

440.00
580.00
992.00

440.00
580.00
9%2.00

440.00
580.00
992.00

440.00
580.00
992.00

440.00
580.00
$92.00

440.00
580.00
992.00

440.00
580.00
992.00

440.00
$80.00
932.00

440.00
£80.00
$92.00

440.00
580.00
992.00

.00
.00
.02

.00
.00
.02

.00
.00
.02

.00
.00
.02

.00
.00
.02

.60
.01
.02

.00
.01
.02

.00
04
.03

.00
.06
.04

.01
.02
.02

.02
.02
.02

.01
.01
.02

.01
.02

.02

VCH

1.29
1.49
1.11

1.00
1.12
.92

1.20
1.38
1.07

1.17
1.33
1.07

1.26
1.44
1.1¢6

1.34
1.47
1.14

1.42
1.37
1.11

3.80
2.47
1.38

5.56
2.92
1.51

.76
.89
.92

.60
.70
.72

.56
.66
-4

.48
.58
.69

VROB

.00
~0g
.02

.00
.00
.02

.00
.Go
.02

.00
.00
.02

.00
.00
.02

.00
.01
.02

.00
.01
.02

.00
.04
.03

.00
-06
.04

.03
.02
.02

.01
.02
.02

.02
.02
.02

.01
.01
.02

QCHP

100.00
100.00
97.87

100.00
100.00
9B .25

100.00
100.0¢C
98.98

100.00
100.00
99.11

100.00
100.00
89.18

100.00
100.00
$9.33

100.00
§9.92
95.08

100.60
99.50
90.10

100.00
98.29
87.61

97.72
96.67
90.43

88.21
85.93
76.54

90.62
89.11
83.00

92.12
21.05%
B&.14

TOPWID

56.01
59.69
822.55

75.12
156.53
835.09

61.21
65.45
509.20

€3.86
68.40
504.84

56.99
63.13
496.44

56.20
167.58
354.